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DDUGJY & IPDS/SBD/NIMM/R0

INVITATION FOR BIDS (IFB)

Package-XXXX for Electrification works of XXXXX district in XXXXX(State name) under Deen
Dayal Upadhyay Gram Jyoti Yojana (DDUGJY)/Integrated Power Development Scheme (IPDS)

(DOMESTIC COMPETITIVE BIDDING)

(SINGLE STAGE TWO ENVELOPE BIDDING)

DATE OF ISSUANCE OF IFB: DD.MM.YYYY

SPECIFICATION NO. : XXXX/@@@@/$$$$

FUNDING : DOMESTIC

1.0 This invitation for bids follows the procurement notice (Invitation for Bids) for the subject
package(s) which appeared in National and Regional Newspapers on DD.MM.YYYY. This shall
also be available on XXXXXX (EMPLOYER’s Name) website given at para 11.0 from
DD.MM.YYYY.

2.0 XXXXX(Name of Employer) (hereinafter referred to as ‘XXXXX’ (Short Name of
Employer) have been entrusted to execute the Project i.e. Electrification works of
XXXXX district in XXXXX(State name) under Deen Dayal Upadhyay Gram Jyoti
Yojana (DDUGJY)/Integrated Power Development Scheme (IPDS)on behalf of
XXXX(DISCOM Name)/Government of XXXX(State Name). The execution of the project
shall be funded out of the proceeds of financial assistance to be received by Government of
XXXX(State Name)/(DISCOM Name) from Rural Electrification Corporation Limited
(REC)/Power Finance Corporation Ltd (PFC) and the ownership of the project shall remain
vested with Government of XXXX(State Name). The project shall be executed by
XXXX(Short Name of Employer) on partial turnkey basis and all eligible payment under the
project shall be made from the proceeds of financial assistance to be received by Government
of XXXX(State Name)/(DISCOM Name). For the purpose of all procurement activities
related to the aforesaid project, XXXX(Short Name of Employer) shall be referred to as
‘Employer’ and Government of XXXX(State Name)/(DISCOM Name) “the Owner”

3.0 (XXXX) (Short Name of Employer), therefore, invites sealed bids from eligible bidders for
the following package(s) for aforesaid project on Domestic Competitive Bidding basis:

Sl. No. Package
1 Package-XXXX for Electrification works of XXXX(District Name) district in XXXX (State

Name)  [Spec. No.: XXXX/@@@@/$$$$]

This Invitation for Bids extended through media, website or written communication or by any
other means, and issuance of Bidding Documents as per para 7.0 below shall not be construed
to mean that the prospective bidders to whom the Invitation for Bids has been extended
and/or Bidding Documents have been issued is deemed to be an eligible bidder. The eligibility
of the bidders shall be determined as per the provisions of Bidding Documents.

3.1 This Specification covers the following scope of works:

The scope of work under the subject package includes site survey, planning, design,
engineering, assembly manufacturing, testing, supply, loading, transportation, unloading,
insurance, delivery at site, handling, storage, installation, testing, commissioning and
documentation of all items/material required to complete the Electrification works in XXXXX
district which inter-alia include construction of New 66/11 kV Substation, New 33/11 kV
Substation, 33 kV bay extension, construction of 33 kV lines, 11 kV & LT line, Installation of
distribution transformer and providing service connection to BPL consumer spread all over the
district. (to be amended by Employer as per scope of their bid)
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The above scope of work is indicative and the detailed scope of work is given in the Bidding
Documents.

3.2 The completion period for Package-XXXX for Electrification works of XXXXX district in
XXXXX(State name) under Deen Dayal Upadhyay Gram Jyoti Yojana
(DDUGJY)/Integrated Power Development Scheme (IPDS) shall be the period as
specified in ITB Sub-Clause 24.1(c).

3.3 Bidding will be conducted through the domestic competitive bidding procedures as per the
provisions of ITB/BDS and the contract shall be executed as per the provisions of the Contract.

4.0 The detailed Qualifying Requirements (QR) are given in the Bidding Document.

5.0 The complete Bidding Documents including tender drawings and technical specifications are
available at XXXX(Short Name of Employer) website http://www.***********.com(Name
of Website address) Interested bidders can download the Bidding Documents and
commence preparation of bids to gain time.

6.0 Interested eligible bidders may obtain further information from and inspect the Bidding
Documents at the office of XXXX, (Designation of Officer of Employer) at the address
given at para 11.0 below from XXXX hours (IST) to XXXX hours (IST) on all working days till
the sale of Bidding Documents is open as per para 7.0 below.

7.0 Interested Bidderswill be required to download the Bidding Documents from E-Portal XXXXX
(website address of e-procurement portal) (for submission of bid).

Bid documents can be downloaded by payment of Rs 25,000/- online or by providing DD details
in the web documents. The acceptance of price bid/commercial bid shall be subjected to
acceptance of documents fee.

In case of any discrepancy between the documents downloaded by the prospective bidder and
the Bidding Documents (hard copy) issued by EMPLOYER official, the latter shall prevail.

The Bidding Documents are meant for the exclusive purpose of bidding against this
specification and shall not be transferred to any other party or reproduced or used otherwise
for any purpose other than for which they are specifically issued.

8.0 A pre-bid meeting will be held at the office of the Employer at XXXXX (Location of meeting),
India on DD.MM.YYYY at XXXX hrs to clarify the bidders various issues raised in accordance
with clause 6.4 of ITB.

9.0 A Single Stage Bid Envelope Bidding Procedure followed by e-bidding for price bids will be
adopted and will proceed as detailed in the Bidding Documents.

9.1 Bids must be delivered in single sealed envelopes to the address below at or before XXXX hours
(IST) on DD.MM.YYYY. Price breakup shall be submitted electronically.Late bids will be
rejected. Bid Envelope i.e. Techno Commercial Part shall be opened on the same day i.e.
DD.MM.YYYYin the presence of the bidders’ representatives who choose to attend in person at
the address below at 1130 hours (IST).Price Bids shall be opened in the presence of the bidders’
representatives who choose to attend at the time and date at the address given in the intimation
for opening of Price bids in accordance with Clause 25 of ITB.

All bids must be accompanied by a bid security of Rs. XXXXXXX/- (2% of tender value or
Rs 5 (five) crore, whichever is lower).

10.0 EMPLOYER reserves the right to cancel/withdraw this invitation for bids without assigning any
reason and shall bear no liability whatsoever consequent upon such a decision.

11.0 All correspondence with regard to the above shall be to the following address.

(By Post/In Person)

Name of bid documentation issuance official:
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Designation of the officer:

Complete postal Address with Telephone Nos & FAX.

Telephone Nos.:- (Direct) 0091-(0)XXX-XXXXXXX
(Thru Board) 0091-(0)XXX-XXXXXX
Fax No(s).:- 0091-(0)XXX-XXXXXXX.

For more information, visit our site at http://www.*****************.com

----- End of Section-I (IFB) ----
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Volume-I: Section – II
INSTRUCTION TO BIDDERS (ITB)

Preamble:

This part, Instruction to Bidders (ITB), Section II of the Bidding Documents provides the information necessary
for bidders to prepare responsive bids, in accordance with the requirements of the Employer. It also provides
information on bid submission, opening and evaluation and on contract award. ITB Section II contains provisions
that are to be used unchanged unless part Special Condition of Contract, Section V, which consists of provisions
that supplement, amend, or specify in detail, information or requirements included in ITB Section II and that are
specific to each procurement, states otherwise. If there is a conflict between the provisions of ITB Section – II &
Special Condition of Contract Section – V, the provisions of Special Condition of Contract, Section – V shall
prevail.

However, provisions governing the performance of the Contractor, payments under the contract or matters
affecting the risks, rights and obligations of the parties under the contract are not included in this section but
instead under Section – IV: General Conditions of Contract and/or Section – V: Special Conditions of Contract.

Further in all matters arising out of the provisions of this Section – II and the Section–III of the Bidding
Documents, the laws of the Union of India shall be the governing laws and courts of XXXXXXX (name of city is to
be mentioned by Employer) shall have exclusive jurisdiction.

Ministry of Power (MoP) vide their OM No. 44/30/2015-RE dated 14.08.2015 has formulated two committees to
facilitate and handhold States for mobilizing major material/equipment with Standard Technical Specification at
competitive rates through a transparent bidding process under DDUGJY & IPDS. The major high value materials
selected under Material Mobilisation are Power Transformer, Distribution Transformer, Conductor, AB Cable&
Meters. Committee-A has also finalised Technical Specification of these materials, which are provided in these
bidding documents for reference.

The State shall place the orders for supply of high value major materials as per rate, terms & conditions and
allocated quantities as finalized by committee ‘B’. These major materials shall be issued by the DISCOM/Power
Deptt. free of cost to the partial turnkey contractor. Partial turnkey contractor shall be responsible for taking
delivery of these high value major materials from the DISCOM/Power Deptt stores on submission of Indemnity
Bond and Insurance cover starting from loading at stores to commissioning & handing over. Partial turnkey
contractor shall also be responsible for safe and secure loading of equipment/materials from DISCOM/Power
Deptt Stores, shifting to site, reroute storage, erection, testing and commissioning.

The subject tender for DDUGJY & IPDS works is invited on partial turnkey basis. The supply of high value major
materials namely Power transformers, Distribution Transformer, all type of Conductor, AB cable and Energy
Meter has not been kept under the scope of contract. Materials other than these high value major materials shall
be kept in the scope of this partial turnkey contract.

(A) Introduction

1.0 General Instructions

1.1 The ______***/____**, (implementer of the project on behalf of ____**/State Govt.) hereinafter
called ‘Employer’will receive bids in respect of equipment to be furnished and erectedas set-forth in
the accompanying Specifications. All bids shall be prepared and submitted by bidders in accordance
with these instructions.

1.2 Source of funds: The Owner named in the Bidding Documents intends to use the capital subsidy {60%
(85% in case of special category states) of cost of the infrastructures in the project} under
DeenDayalUpadhyay Gram JyotiYojana (DDUGJY)/Integrated Power Development Scheme (IPDS), a
Government of India flagship program for Separation of agriculture and non-agriculture feeders and/or
Strengthening and augmentation of sub-transmission & distribution, 30% (10% in case of special
category states) to be procured through loan from FIs/Bank and balance 10% (5% in case of special
category states)shall be contributed by Utility for this project.
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1.2.1 All the payments under the contract for the package for which this invitation for Bids is issued shall be
made by the Employer {who is also named as Project Implementing Agency (PIA) by Ministry of
Power/GoI} named in Biding Documents.

1.3 For the purpose of implementation of subject package, Project Implementation Agency (Central
CPSUs/DISCOM/Power Deptt) shall be referred as Employer and the State Government of concerned
state where the works are to be executed shall be referred as “The Owner”.

2.0 Eligibility of  Bidder:

2.1 This Invitation for Bids, issued by Employer is open to all firms including company(ies), Government
Owned Enterprises registered and incorporated in India as per Company Act, 1956/2013 (with
amendment from time to time) barring Government department as well as foreign bidders/MNCs not
registered and incorporated in India and those bidders with whom business is banned by the
Employer.

2.2 A Bidder shall not have a conflict of interest. Any Bidders found to be have a conflict of interest shall
be disqualified. The bidder may be considered to have conflict of interest with one or more parties in
this bidding process, if:

2.2.1 They have a controlling partner in common,

2.2.2 They receive or have received any direct or indirect subsidy from any of them; or

2.2.3 They have the same legal representative for purpose of this bid; or

2.2.4 They have a relationship with each other, directly or through common third parties, that puts them in
position to have access to information about or influence on the bid of another Bidder, or influence the
decisions of the Employer regarding this bidding process; or

2.2.5 A bidder submits more than one bid in the bidding process, either individually [including bid submitted
as agent /authorised representative on behalf of one or more manufacturer(s) or through Licensee –
Licensor route, wherever permitted as per the provision of Qualification requirement for Bidders] or as
partner in a joint venture, except for alternative offers permitted under Invitation to Bid. This results
in disqualification of all such bids. However, this does not limit the participation of a Bidder as a sub-
contractor in another Bid, or of a firm as a sub-contractor in more than one bid; or

2.2.6 A Bidder or any of its affiliates participated as a consultant in the preparation of the design or
technical specification of the materials and services/works that are subject of the bid, or

2.2.7 The Bidder, directly or indirectly shall not be a dependent agency of the Employer.

2.2.8 A prequalification process will be conducted prior to the bidding process, or conducted during process
of the bidding, this bidding is open only to prequalified Bidders.

2.3 This bidding is open to any manufacturer or erector who provides satisfactory evidence concerning the
following that he:

2.3.1 is a qualified manufacturer or erector who supply, erect, testing and commission of the type specified
and has adequate technical knowledge and practical experience;

2.3.2 does not anticipate change in the ownership during the proposed period of work (if such a change is
anticipated, the scope and effect thereof shall be defined);

2.3.3 has adequate financial stability and status to meet the financial obligation pursuant to the scope of the
works (the Bidders should submit at least 2 copies of their audited profit and loss account and balance
sheet for the last five years);

2.3.4 has adequate field services organisation to provide the necessary field erection and management
services required to successfully erect, test and commission the equipment as required by the
Specifications and Documents;  and
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2.3.5 has established quality assurance systems and organisation designed to achieve high levels of
equipment reliability, both during his manufacturing and field installation activities.

2.4 The above stated requirements are a minimum and Employer reserves the right to request for any
additional information and also reserves the right to reject the Proposal of any Bidder, if in the opinion
of Employer, the qualification data is incomplete or the Bidder is found not qualified to satisfactorily
perform the Contract.

3.0 Eligible Plant: Equipment and Services

3.1 For the purposes of these Bidding Documents, the words “facilities,” “plant and equipment,” “installation
services,” etc., shall be construed in accordance with the respective definitions given to them in the
General Conditions of Contract.

3.2 All plant and equipment to be supplied and installed and services carried out under the contract shall
have their origin in our country only.

4.0 Cost Of Bidding

4.1 The Bidder shall bear all costs and expenses associated with preparation and submission of its bid
including post-bid discussions, technical and other presentations etc, and Employer will in no case be
responsible or liable for those costs, regardless of the conduct or outcome of the bidding process.

(B) The Bidding Documents

5.0 Contents of bidding documents:
5.1 The goods and services required, bidding procedures and Contract terms are prescribed in the Bidding

Document. The Bidding Document is a compilation of the following and shall include amendments, if
any, thereto:

VOLUME – I: Condition of contract:
Section I: Invitation for Bid (Section - IFB)
Section II: Instructions to Bidders (Section – ITB)
Section III: Bid Data sheets (BDS)
Section IV: General Conditions of Contract (GCC)
Section V: Special Conditions of Contract (SCC)
Section VI: Sample Forms and Procedures (FP)

1. Bid Form & Price Schedule
1.1 Bid Form
1.2 Price Schedule
2. Bid Security Form
3. Form of Notification by the Employer to the Bank
3.a Applicable for forfeiture of Bank Guarantee
3.b Applicable for conditional claim pending extension of Bank Guarantee by the

bidder.
4. Form of ‘Notification of Award of Contract’
4(a) Form of ‘Notification of Award of Contract’ for Supply of Plant and equipment
4(b) Form of ‘Notification of Award of Contract’ for Installation of Plant and

equipment
5. Form of Contract Agreement

Alternative A
Alternative B

5.1 Appendix-1: Terms and Procedures of Payment:
Grid/Power Substation, and
11KV, Distribution Transformer, LT and Service connection

5.2 Appendix-2: Price Adjustment
5.3 Appendix-3: Insurance Requirements
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5.4 Appendix-4: Time Schedule
5.5 Appendix-5: List of Approved Subcontractors
5.6 Appendix-6: Scope of Works and Supply by the Employer
5.7 Appendix-7: List of Document for Approval or Review
5.8 Appendix-8: Guarantees, Liquidated Damages for Non-Performance
6. Performance Security Form
7. Bank Guarantee Form for Advance Payment
8. Form of Taking over Certificate
9. Form of Indemnity Bond to be executed by the Contractor for the Equipment

handed over in one lot by Employer for performance of its contract.
10. Form of Indemnity Bond to be executed by the Contractor for the Equipment

handed over in instalment by Employer for performance of its contract.
11. Form of Authorisation Letter
12. Form of Trust Receipt for Plant, Equipment and Materials received
13. Form of Extension of Bank Guarantee
14. Form of Power of Attorney for Joint Venture
15. Form of Undertaking by the Joint Venture Partners
16. Format for Evidence of Access to or Availability of Credit/ Facilities
17. Form of Operational Acceptance
18. Form of Safety Plan to be submitted by the Contractor within sixty days of

award of contract
19. Form of joint deed of undertaking by the Sub-contractor along with the bidder

/contractor
20.      Form of Certificate of Financial Parameters for QR

Section VII: Scope of Works

VOLUME-II: PMS, QUALITY ASSURANCE & EVALUATION MECHANISM, BID FORMS AND
PRICE SCHEDULES

Section-I: PMS, Quality Assurance & Evaluation Mechanism (QAM), Documentation & PMA
Section-II: Bid Forms
Section-III: Price Schedules

Volume-III: TECHNICAL SPECIFICATONS & DRAWINGS
Section-I: Technical Specifications
Section-II: Tender Drawings

5.2 Understanding of bid documents: A prospective Bidder is expected to examine all instructions, forms,
terms, technical specifications, tender drawings and scope of works in the Bid documents and fully
inform himself as to all the conditions and matters which may in any way affect the scope of work or
the cost thereof. Failure to furnish all information required in the Bid document or submission of a Bid
not substantially responsive to the Bid document in every respect will be at the Bidder’s risk and may
result in the rejection of its bid.

6.0 Clarifications on Bid Documents; and Pre-Bid Meeting:

6.1 If the prospective Bidder finds discrepancies or omissions, in specifications and document or is in
doubt as to the true meaning of any part, he shall at once make a request, in writing, for an
interpretation/clarification, to Employer at his mailing address indicated in Bidding Documents.
Similarly, if a Bidder feels that any important provisions in the documents, such as Governing laws,
Taxes and Duties, Defect Liability, Limitation of Liability, Settlement of Disputes, Arbitration, Form of
Contact Agreement, Price Adjustment, Bid Guarantees, Contract Performance Guarantee,
Compensation for Delay, Payments Terms, Schedule of Execution/Completion of works, will be
unacceptable, such an issue should be raised as above. Employer, then, will issue interpretation(s)
and clarification(s) as he may think fit in writing or modification of the Bidding Documents that it
receives no later than twenty-eight (28) days prior to original deadlines prescribed for submission of
bids by Employer. The Employer shall not obliged to respond to any request for clarification received
later than the above period. Further, mere request for clarification received from the Bidder shall not
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be a ground for seeking extension in the deadline for submission of bids. Written copies of Employer’s
response (including an explanation of the query but not identification of its source) will be sent to all
prospective bidders that have received the Bidding Documents / uploaded to the e-portal under
amendment or addendum.

6.2 Verbal clarification and information given by Employer or his employee(s) or his representative(s) shall
not in any way be binding on Employer.

6.3 LOCAL CONDITIONS: It will be imperative on each Bidder to fully inform himself of all local conditions
and factors, which may have any effect on the execution of the Contract covered under these
documents and specifications. Employer shall not entertain any request for clarifications from the
Bidders, regarding such local conditions.It must be understood and agreed that such factors have
properly been investigated and considered while submitting the Proposals. No claim for financial
adjustment to the Contract, awarded under these specifications and documents, will be entertained
by Employer. Neither any change in the time schedule of the Contract nor any financial adjustments
arising thereof shall be permitted by the Employer, which are based on the lack of such clear
information or its effect on the cost of the Works to the Bidder.

6.4 The bidder’s designated representative(s) is/are invited to attend a pre-bid meeting, which, if
convened, will take place at the venue and time specified in the Biding Documents. The purpose of
the meeting shall be to clarify any issue regarding the Biding Documents in general and the Technical
Specifications in particular. The Bidder is requested, as for as possible to submit any question in
writing, to reach the Employer not later than one week before the meeting. Minutes of the Meeting,
including the text of the questions raised (without identifying the name of the bidders) and the
responses given, together with any responses prepared after the meeting, will be transmitted without
any delay to all the purchasers of the Bidding Documents.

6.5 Non-attendance at the pre-bid meeting will not be a cause for disqualification of a bidder.

7.0 Amendment to Bidding Document

7.1 At any time prior to the deadline for submission of bids, the Employer may, for any reason, whether at
its own initiative or in response to a clarification requested by a prospective Bidder, modify the Bidding
Document by amendment (s).

7.2 The amendment will be uploaded in e-portal (where tender is already uploaded) or notified by email
to all prospective Bidders,Bidders are required to regularly check / visit the web-portal for e-
procurement and to immediately acknowledge receipt of any such amendments, and it will be
assumed that the information contained therein will have been taken into account by the Bidder in its
bid. The Employer will bear no responsibility or liability arising out of non-receipt of the same in time
or otherwise.

7.3 In order to afford prospective Bidders reasonable time in which to take the amendment into account
in preparing their bids, the Employer may, at its discretion, extend the deadline for the submission of
bid, in such cases, the Employer shall notify / uploadamended / extended deadline on web-portal for
e-procurement and website of the employer.

7.4 All notifications and clarifications also be uploaded by Employer on his web portal / tender portal.

7.5 Such amendments, clarifications, etc, shall be binding on the Bidders and will be given due
consideration by the Bidders while they submit their bids and invariably enclose such documents as a
part of the bid.

(C) Preparation of Bids

8.0 Language of Bid

The bid prepared by the Bidder and all correspondences and documents relating to the bid, exchanged
by the Bidder and Employer shall be written in the English language, provided that any printed
literature furnished by the Bidder may be written in another language so long as accompanied by an
English translation of its pertinent passages. Failure to comply with this may disqualify a bid. For
purposes of interpretation of the bid, the English translation shall govern.
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9.0 Documents Comprising The Bid

9.1 The bidding shall be e-tendering basis. On due date of submission of bids, bids shall be submitted by
the Bidder under “Single Stage – Bid Envelope” procedure of bidding. Under this procedure, the bid
submitted by the Bidder in one envelope – Bid Envelope (also referred to as Techno - Commercial
Part). The Bid envelop shall be submitted by bidders at notified date and time in hard copies. Price bid
in form of Price schedule shall be uploaded by bidder on schedule date and time of submission of bids.
It shall be opened, in presence of eligible bidders on notified date, time and venue.

The price schedule shall be uploaded by the bidder on web portal on which the NIT is floated on due
date and time for submission of bids. The locked price bid shall be opened on notified date and time in
presence of participating bidders who have qualified technically and commercially.   The price breakup
shall be uploaded by bidders on-line on web portal on due date of submission of bids. The price bids
shall be locked and opened on notified date and time pertains to technically and commercially cleared
bidders only in presence of participating bidders. Due intimation shall be given to technically and
commercially cleared bidders about date and time of opening of on-line bids. The bids shall comprise
of the following documents:

Bid Envelope:
(a) Bid Form (Bid Envelope) duly completed and signed by the Bidder, together with all

Attachments (available in Volume-II). All Attachments have been identified in ITB Sub-Clause
9.3 below.

(b) Technical Data Sheets (available in Volume-II), if any, duly completed by the Bidder.

9.2 Alternative bids shall not be accepted,

9.3 Each Bidder shall submit with its Techno - Commercial Part (Bid  Envelope) the following attachments:

a. Attachment 1: Bid Security (If required): A bid security in sealed separate Packet shall
be furnished in accordance with ITB Clause 13 & ITB Clause 16.

b. Attachment 2: Power of Attorney: A power of attorney, duly notarized, indicating that
the person(s) signing the bid has (ve) the authority to sign the bid and thus that the
bid is binding upon the Bidder during full period of its validity, in accordance with ITB
Clause 14.

c. Attachment 3: Bidder’s Eligibility and Qualifications: In the absence of prequalification,
documentary evidence establishing that the Bidder is eligible to bid in accordance with
ITB Clause 2 and is qualified to perform the contract in accordance with Annexure – A
(BDS), if its bid is accepted.

The documentary evidence of the Bidder’s eligibility to bid shall establish to the
Employer’s satisfaction that the Bidder, at the time of submission of its bid, is eligible
as defined in ITB Clause 2.

The documentary evidence of the Bidder’s qualifications to perform the contract, if its
bid is accepted, shall establish to the Employer’s satisfaction that the Bidder has the
financial, technical, production, procurement, shipping, installation and other
capabilities necessary to perform the contract, and, in particular, meets the
experience and other criteria outlined in the Qualification Requirement for the Bidders
in Annexure – A (BDS) and shall also include the complete annual reports together
with Audited statement of accounts of the company for last five years of its own
(separate) immediately preceding the date of submission of bid.
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[Note I. In the event the Bidder is not able to furnish the above information of its own
(i.e., separate), being a subsidiary company and its accounts are being consolidated
with its Group/ Holding/ Parent company, the Bidder should submit the audited
balance sheet, income statement, other information pertaining to it only (not of its
Group/Holding/Parent company) duly certified by any one of the authority [(i)
Statutory Auditor of the Bidder/(ii) Company Secretary of the Bidder a (iii) A certified
Public Accountant] certifying that such information/documents are based on the
audited accounts as the case may be.

Note II. Similarly, if the Bidder happens to be a Group/Holding/ Parent company, the
Bidder should submit the above documents/information of its own (i.e., exclusive of
its subsidiaries) duly certified by any one of the authority mentioned in Note I above
certifying that these information/documents are based on audited accounts, as the
case may be.]

Unless otherwise mentioned in BDS, bids submitted by a joint venture having not
more than three partners with one partner as lead partner, if allowed as per
stipulated Qualification Requirements in Annexure-A (BDS), shall comply with the
following requirements:

i. The bid shall include all the information required for Attachment 3 as
described above for each joint venture partner.

ii. The bid shall be signed so as to be legally binding on all partners.

iii. One of the partners responsible for performing a key component of the
contract shall be designated as leader; this authorization shall be evidenced
by submitting with the bid a power of attorney signed by legally authorized
signatories as per Form-14 of Volume-I : Section-VI (Sample Forms and
Procedures).

iv. The leader shall be authorized to incur liabilities and receive instructions for
and on behalf of any and all partners of the joint venture, and the entire
execution of the contract, including payment, shall be done exclusively with
the leader, provided otherwise requested by the joint venture and agreed
between the Employer and the leader.

v. All partners of the joint venture shall be liable jointly and severally for the
execution of the contract in accordance with the contract terms.

vi. A copy of the agreement entered into by the joint venture partners shall be
submitted with the bid as per Form-15 of Volume-I : Section-VI (Sample
Forms and Procedures), including interalia delineation of responsibilities and
obligations of each partners appended thereto, notwithstanding the joint and
several liability.

vii. The joint venture agreement should indicate precisely the responsibility of all
members of JV in respect of planning, design, manufacturing, supply,
installation, commissioning and training.

viii. All members of JV should have active participation in execution during the
currency of the contract.  This should not be varied/modified subsequently
without prior approval of the Employer; and

ix. In order for a joint venture to qualify, each of its partners or combination of
partners must meet the minimum criteria listed in the Qualification
Requirement for the Bidder in enclosed Annexure-A (BDS) for an individual
Bidder for the component of the contract they are designated to perform.
Failure to comply with this requirement will result in rejection of the joint
venture bid.
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x. A firm can be a partner in only one joint venture; bids submitted by joint
ventures or consortia including the same firm as partner will be rejected.

xi. In the case of a Bidder who offers to supply and/or install plant and
equipment under the contract that the Bidder did not manufacture or
otherwise produce and/or install, the Bidder shall (i) have the financial and
other capabilities necessary to perform the contract; (ii) have been duly
authorized by the manufacturer or producer of the related plant and
equipment or component as per proforma in attachment 8 to supply and/or
install that item in the Employer’s country; and (iii) be responsible for
ensuring that the manufacturer or producer complies with the requirements
of ITB Sub-Clause 3.2 and meets the minimum criteria listed for an individual
Bidder for that item.

d. Attachment 4: Eligibility and Conformity of the Facilities- Documentary evidence
established in accordance with ITB Clause 3 that the facilities offered by the Bidder in
its bid are eligible and conform to the Bidding Documents.

The documentary evidence of the eligibility of the facilities shall consist of a statement
on the country of origin of the plant and equipment offered, which shall be confirmed
by a certificate of origin issued at the time of shipment.

e. Attachment 5: Subcontractors Proposed by the Bidder: The Bidder shall include in its
bid details of all major items of supply or services that it proposes to purchase or
sublet, and shall give details of the name and nationality of the proposed
Subcontractor, including vendors, for each of those items. Bidders are free to list
more than one Subcontractor against each item of the facilities.  Their participation
should be confirmed with a letter of intent between the parties, as needed, in
Attachment 8. Quoted rates and prices will be deemed to apply to whichever
Subcontractor is appointed, and no adjustment of the rates and prices will be
permitted.

The Bidder shall be responsible for ensuring that any Subcontractor proposed
complies with the requirements of ITB Clause 2, and that any plant, equipment or
services to be provided by the Subcontractor comply with the requirements of ITB
Clause 3 and Qualification Requirement for the Bidder, enclosed as Annexure-A(BDS).

The Employer reserves the right to delete any proposed Subcontractor from the list
prior to award of contract, and after discussion between the Employer and the
Contractor, the Appendix-5 of Volume-I:Section VI - Form of Contract Agreement
shall be completed, listing the approved Subcontractors for each item concerned.

f. Attachment 6: Deviations: In order to facilitate evaluation of bids, deviations, if any,
from the terms and conditions or Technical Specifications shall be listed in Attachment
6 to the bid. The Bidder is required to provide the cost of withdrawal for such
deviations. However, the attention of the bidders is drawn to the provisions of ITB
Sub-Clause 22.3 regarding the rejection of bids that are not substantially responsive
to the requirements of the Bidding Documents.

Bidder’s attention is also drawn to the provisions of ITB Sub-Clause 22.3.1.

g. Attachment 8: Manufacturer’s Authorisation Form

h. Attachment 9: Work Completion Schedule.

i. Attachment 10: Guarantee Declaration.

j. Attachment 11: Information regarding ex-employees of Employer in Bidder’s firm.

k. Attachment 12: Price Adjustment Data
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l. Attachment 14: Integrity Pact: The Bidder shall complete the accompanying
Integrity Pact, which shall be applicable for bidding as well as contract execution, duly
signed on each page by the person signing the bid and shall be returned by the
Bidder in two (2) originals alongwith the Techno - Commercial Part in a separate
packet, duly superscripted with ‘Integrity Pact’. The Bidder shall submit the Integrity
Pact on a non-judicial stamp paper of Rs. 100/-.

If the Bidder is a joint venture, the Integrity Pact shall be signed by all the partners or
consortium members.

Bidder’s failure to submit the Integrity Pact duly signed in Original alongwith the Bid
or subsequently pursuant to ITB Sub-Clause 21 .1 shall lead to outright rejection of
the Bid.

m. Attachment 15: Option for Initial Advance (either Interest Bearing Initial Advance or
No Initial Advance) and Information for E-payment, PF details and declaration
regarding Micro/Small & Medium Enterprises

In this Attachment, the Bidder is required to clearly mention whether the Bidder
would opt for Interest bearing initial advance in addition to providing the other
information as above.

n. Attachment 16: Additional Information:
i. Certificate from their Banker(s) (as per prescribed formats in Form 16,

Volume-I : Section-VI (Sample Forms and Procedures)) indicating various
fund based/non fund based limits sanctioned to the Bidder and the extent of
utilization as on date.  Such certificate should have been issued not earlier
than three months prior to the date of bid opening. Wherever necessary the
Employer may make queries with the Bidders’ Bankers.

ii. Detailed information on any litigation or arbitration arising out of contracts
completed or under execution by it over the last five years. A consistent
history of awards involving litigation against the Bidder or any partner of JV
may result in rejection of Bid.

iii. Any other information which the Bidder intends to furnish.

o. Attachment 17: Declaration for tax exemptions, reductions, allowances or benefits

p. Attachment 18: Declaration

q. Attachment 19: Bank Guarantee verification checklist

10.0 Bid Form and Price Schedules:
The Bidder shall complete the Bid Form(s) and submit it in hard copy on due date and time of
submission of bid. The appropriate Price Schedules furnished in the Bidding Documents as indicated
therein, shall be uploaded on web portal on due date and time of submission of bids.

11.0 Bid Prices:

11.1 Unless otherwise specified in the Technical Specifications, bidders shall quote for the entire facilities
on a “single responsibility” basis such that the total bid price covers all the Contractor’s obligations
mentioned in or to be reasonably inferred from the Bidding Documents in respect of the design,
manufacture, including procurement and subcontracting (if any), delivery, construction, installation
and completion of the facilities. This includes all requirements under the Contractor’s responsibilities
for testing, precommissioning and commissioning of the facilities and, where so required by the
Bidding Documents, the acquisition of all permits, approvals and licenses, etc.; the operation,
maintenance and training services and such other items and services as may be specified in the
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Bidding Documents, all in accordance with the requirements of the General Conditions of Contract.
Items against which no price is entered by the Bidder will not be paid for by the Employer when
executed and shall be deemed to be covered by the prices for other items.

11.2 Bidders are required to quote the price for the commercial, contractual and technical obligations
outlined in the Bidding Documents. If a Bidder wishes to make a deviation, such deviation shall be
listed in Attachment 6 of its bid. The Bidder is required to provide the cost of withdrawal for such
deviations.

11.3 Bidders shall give a breakdown of the prices in the manner and detail called for in the Price Schedules.
Where no Price Schedules are included in the Bidding Documents, Bidders shall present their prices in
the following manner:

Separate numbered Schedules shall be up-loaded for each of the following elements. The total
amount from each Schedule 1 to 4 shall be summarized in a grand summary of Price Proposal
(Schedule 5) giving the total bid price(s) to be entered in the Bid Form.

Schedule 1 Plant and Equipment to be supplied

Schedule 2: Transportation, Insurance and other incidental services applicable for supply
of Plant & Equipment

Schedule 3: Installation Services for Erection, Testing and Commissioning including Local
Transportation,

Schedule 4: Taxes and Duties not included in Schedule 1 to 3

Schedule 5: Grand Summaries (Schedule Nos. 1 to 4)

Bidders shall note that the plant and equipment included in Schedule No. 1 above exclude
materials used for civil, building and few other construction/erection works. All such materials
shall be included and priced under Schedule No. 3, Installation Services.

11.3.1 It shall be the responsibility of the bidders to pay all statutory taxes, duties and levies to the
concerned authorities for such surplus material, which would otherwise have been, lawfully payable.
The bidders shall submit an indemnity bond to keep Employer harmless from any liability, before
release of such material to the bidder by Employer.

11.3.2 Set/Lot/Lumpsum shall be governed as per the requirement of the corresponding item description
read in conjunction with relevant provisions of Technical Specifications.

11.4 In the schedules, Bidder shall give the required details and a break -own of their price as follows:

a. Plant and equipment shall be quoted on an EXW (ex-factory, ex-works, ex-warehouse or off-
the-self, as applicable) basis and to be quoted in Schedule 1.

In respect of direct transaction between the Employer and the Contractor, EXW price shall be
exclusive of all cost as well as duties and taxes (viz., customs duties & levies, duties, sales
tax/VAT etc.) paid or payable on components, raw materials and any other items used for their
consumption incorporated or to be incorporated in the Plant & Equipment.

Sales tax/VAT, excise duty, local tax and other levies for equipment/items under direct
transaction including octroi/entry tax as applicable for destination site/state shall not be
included in the EXW price but shall be indicated wherever applicable in respective column of
Schedule 4.

Whenever EXW price is quoted exclusive of excise duty and/or VAT, then the due credit under
the CENVAT (Central Value Added Tax)/VAT scheme as per the relevant Government policies
wherever applicable shall be taken into account by the Bidder while quoting bid price.
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In respect of bought-out finished items, which shall be dispatched directly from the sub-
vendor’s works to the Employer’s site (sale-in-transit), EXW price shall be inclusive of all cost
as well as duties and tax (viz., custom duties & levies, duties, sales tax/VAT etc.) paid or
payable. While quoting the EXW price, inclusive of excise duty and/or VAT, the due credit
under the CENVAT (Central Value Added Tax)/VAT scheme as per the relevant Government
policies wherever applicable shall be taken into account by the Bidder.

Imported goods shall not be acceptable. Only indigenous goods shall be acceptable in the
contract.

However, octroi/entry tax as applicable for destination site/state shall not be included in the
EXW price but shall be indicated separately in respective column of Schedule 4.

Requisite Sales Tax Declaration forms for all the equipments/items to be supplied from within
India shall be furnished by the Employer.

b. Local transportation, insurance and other Services incidental to delivery of the Plant and
Equipment to be supplied shall be quoted separately in Schedule 2.

c. Installation Charges shall be quoted separately (Schedule 3) and shall include rates and prices
for all labour, Contractor's equipment, temporary works, materials, consumables and all
matters and things of whatsoever nature, provision of operations and maintenance manuals,
etc. wherever identified in the Bidding Documents as necessary for the proper execution of all
installation services except those priced in other Schedules.

d. The break-up of Training Charges shall be furnished separately in Schedule-4 for the training.
Similarly, the break-up of Type test charges shall be furnished separately in Schedule 7. – Not
Applicable

e. The bidder shall include the Sales Tax/VAT on Works Contract, Turnover Tax or any other
similar taxes under the Sales Tax/VAT Act for services to be performed, as applicable in their
quoted bid price and Employer would not bear any liability on this account. Employer on behalf
of the Owner shall, however, deduct such taxes at source as per the rules and issue Tax
Deducted at Source (TDS) Certificate to the bidder.

f. The Bidder shall include Service Tax and surcharge/cess etc. on it as applicable in their quoted
bid price and Employer would not bear any liability whatsoever on this account. Employer (or
the Employer on behalf of the Owner) shall, however, deduct such tax at source as per the
rules and issue necessary Certificate to the Contractor.

g. The Bidder shall include insurance charges in its bid prices as per insurance requirement
mentioned in Section – IV: General Conditions of Contract (GCC) and Appendix-3: Insurance
Requirements to Form of Contract Agreement as contained in Volume-I : Section VI (Sample
Forms and Procedures) of the Bidding Documents. Bidder shall further note that the Employer
shall not be liable to make any payment/ reimbursement to the Contractor whatsoever for
insurance of Contractor’s Plant and Machinery.

Discount(s)/rebate(s) offered by the bidder shall be indicated as a percentage of price
component(s). Bidder shall also indicate in his bid, the price component(s) on which the
discount is to be applied.

11.5 The prices shall be in accordance with the following:

The prices shall be in accordance with Appendix-2 of section-VI: Sample forms and procedures

12.0 Bid Currencies
12.1 Prices shall be quoted in Indian Rupees Only.

13.0 BID security:
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13.1 The Bidder shall furnish, as part of its bid, a bid security in the amount and currency as stipulated in
the Bid Documents. The bid security must be submitted in the form provided in the Bidding
Documents.

13.2 The bid security shall, at the bidder’s option, be in the form of a crossed bank draft/pay orders/bank
guarantee in favour of Employer from a reputed (i) Public Sector Bank located in India; or (ii)
Scheduled Commercial Indian Private Bank as per the attached list only [List is placed at
Annexure-I to Section-III (BDS)]. Bid security shall remain valid for a period of thirty (30) days
beyond the original bid validity period, and beyond any extension subsequently requested under ITB
Sub-Clause 14.2. In case of submission of the Bid Security in form of Bank Guarantee, bid security
shall be submitted in standard format (Bid security form) provided at Volume-I:Section-VI “Sample
forms and procedures”.

The Bid Security shall be in favour of XXXXX (Name of Employer)payable at XXXX
(Location/City of payment).

13.3 Any bid not accompanied by a bid security or an acceptable bid security shall be rejected by the
Employer as being nonresponsive, pursuant to ITB Sub-Clause 22.4. The bid security of a joint
venture must be in the name of all the partners/lead partner in the joint venture submitting the bid.

13.4 The bid securities of unsuccessful bidders will be returned as promptly as possible, but not later than
twenty-eight (28) days after the expiration of the bid validity period.

13.5 The successful Bidder shall be required to keep its bid security valid for a sufficient period till the
performance security(ies) pursuant to ITB Clause 34 are furnished to the satisfaction of the Employer.
The bid security of the successful Bidder will be returned when the Bidder has signed the Contract
Agreement, pursuant to ITB Clause 33, and has furnished the required performance security,
pursuant to ITB Clause 34.

13.6 The bid security may be forfeited

(a) If the Bidder withdraws its bid during the period of bid validity specified by the Bidder in the
Bid Form; or

(b) In case the Bidder does not withdraw the deviations proposed by   him, if any, at the cost of
withdrawal stated by him in the bid and/or accept the withdrawals/rectifications pursuant to
the declaration/confirmation made by him in Attachment – Declaration of the Bid; or

(c) If a Bidder does not accept the corrections to arithmetical errors identified during preliminary
evaluation of his bid pursuant to ITB Sub-Clause 27.2; or

(d) If, as per the requirement of Qualification Requirements the Bidder is required to submit a
Deed of Joint Undertaking and he fails to submit the same, duly attested by Notary Public of
the place(s) of the respective executant(s), within ten days from the date of intimation of
post – bid discussion; or

(e) In the case of a successful Bidder, if the Bidder fails within the specified time limit

(i) to sign the Contract Agreement, in accordance with ITB Clause 33, or

(ii) to furnish the required performance security(ies), in accordance with ITB Clause 34
and/or to keep the bid security valid as per the requirement of ITB Sub-Clause 13.5.

13.7 No interest shall be payable by the Employer on the above Bid Security.

14.0 Period of Validity of Bid

14.1 Bids shall remain valid for the period of six months after the date of opening of Techno - Commercial
Part i.e. Bid Envelope, prescribed by the Employer, pursuant to ITB Sub-Clause 20.1. A bid valid for a
shorter period shall be rejected by the Employer as being non-responsive.
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14.2 In exceptional circumstance, the Employer may solicit the Bidder’s consent to an extension of the bid
validity period. The request and responses thereto shall be made in writing or by e-mail. If a Bidder
accepts to prolong the period of validity, the bid security shall also be suitably extended. A Bidder
may refuse the request without forfeiting its bid security. A Bidder granting the request will not be
required or permitted to modify its bid.

15.0 Format and Signing of Bid

15.1 The Bidder shall prepare an original and two number of copies of the bid, clearly marking each one as
“Original Bid”, “Copy No. 1”, “Copy No. 2”, as appropriate. In the event of any discrepancy between
them, the original shall govern.

15.2 The original and both the copies of the bid, each consisting of the documents listed in ITB Clause 9,
shall be typed or written in indelible ink and shall be signed by the Bidder or a person or persons duly
authorized to bind the Bidder to the contract. The latter authorization shall be indicated by written
power of attorney accompanying the bid and submitted as Attachment 2 to the Bid under ITB Sub-
Clause 9.3. All pages of the bid, except for unamended printed literature, shall be initialed by the
person or persons signing the bid and shall be serially numbered.

15.3 The bid shall contain no alterations, omissions or additions, unless such corrections are initialed by
the person or persons signing the bid.

(D) Submission of Bids

16.0 Sealing and Marking of Bids

16.1 The Bidder shall seal the original and each copy of the bid in separate envelopes, duly marking the
envelopes as “Original Bid” and “Copy No. [number]” and each containing two inner separately sealed
envelopes marked Bid  Envelope (Techno – Commercial Part) containing the documents mentioned at
ITB Clause 9 in the following manner. These envelopes shall then be sealed in an outer envelope.

Bid Envelope (Techno – Commercial Part) consisting two inner envelopes with
following Packets:

Inner Envelope-1:

a) Packet No.-I mentioning on the envelope the following: “Packet No.-I: Integrity Pact (Part of
Bid  Envelope Bid)”

b) Packet No.-II : Bid Price (Cost of bid document, if not paid ON-LINE or proof of cost of bid
document paid).

c) Packet No.-III : Bid Security

Inner Envelope-2:

a) Packet No.-I: Bid Form (Containing Pre-Qualification Requirements’ documents as per 16 Nos.
attachments as Attachment -7 and Attachment 13 of Bid forms not required)

b) Packet No.-II : Techno-commercial offers (copy of entire bid document duly signed and
stamped as token of unconditional acceptance to the terms and conditions of the contracts,
technical specification, scope of contract, tender drawings, etc as per bid documents)

Inner Envelope-1 and Inner Envelope-2 duly sealed and stamped shall be sealed in an outer envelope
named as Bid Envelope.

16.2 The inner and outer envelopes shall
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(a) be addressed to the Employer at the address given in the BDS, and

(b) bear the contract name indicated in the BDS, the Invitation for Bids title and number
indicated in the BDS, and the statement “Do Not Open Before [date],” to be completed with
the time and date specified in the BDS, pursuant to ITB Sub-Clause 20.1.

16.3 All the inner envelopes shall also indicate the name and address of the Bidder so that the bid can be
returned unopened in case it is declared “late.”

16.4 If the outer envelope is not sealed and marked as required by ITB Sub-Clause 16.2 above, the
Employer will assume no responsibility for the bid’s misplacement or premature opening. If the outer
envelope discloses the Bidder’s identity, the Employer will not guarantee the anonymity of the bid
submission, but this disclosure will not constitute grounds for bid rejection.

17.0 Deadline for Submission of Bids

17.1 Bids must be received by the Employer at the address specified under ITB Sub-Clause 16.2 no later
than the time and date stated in the BDS. In the event of the specified date for the submission of bids
being declared a holiday for the Employer, the bids will be received upto the appointed time on the
next working day. Bids once received by the Employer shall not be returned except otherwise provided
in the Bidding Documents.

17.2 The Employer may, at its discretion, extend this deadline for submission of bids by amending the
Bidding Documents in accordance with ITB Sub-Clause 7.3 for the reasons specified therein at any time
prior to opening of bids by the Employer pursuant to ITB Clause 20, in which case all rights and
obligations of Employer and bidders will thereafter be subject to the deadline as extended.

18.0 Late Bids

18.1 Any bid received by the Employer after the bid submission deadline prescribed by the Employer,
pursuant to ITB Clause 17, will be rejected and returned unopened to the Bidder.

19.0 Modification and Withdrawal of Bids

19.1 The Bidder may modify or withdraw its bid after submission, provided that modification or written
notice of withdrawal is received by the Employer prior to the deadline prescribed for bid submission.

19.2 The Bidder’s modifications shall be prepared, sealed, marked and dispatched as follows:

(a) The Bidders shall provide an original and two number of copies of any modifications to its
bid, clearly identified as such, in two inner envelopes duly marked “Bid Modifications ……
Envelope —Original” and “Bid Modifications …… Envelope —Copies.” The inner envelopes
shall be sealed in an outer envelope, which shall be duly marked “Bid Modifications.”

(b) Other provisions concerning the marking and dispatch of bid modifications shall be in
accordance with ITB Sub-Clauses 16.2, 16.3 and 16.4.

19.3 A Bidder wishing to withdraw its bid shall notify the Employer prior to the deadline prescribed for bid
submission through withdrawal option on web portal for e-procurement. The notice of withdrawal shall

(a) be addressed to the Employer at the address named in the BDS, and

(b) bear the contract name, the IFB number, and the words “Bid Withdrawal Notice.” Bid
withdrawal notices received after the bid submission deadline will be ignored, and the
submitted bid will be deemed to be a validly submitted bid.
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19.4 No bid may be withdrawn in the interval between the bid submission deadline and the expiration of
the bid validity period specified in ITB Clause 14. Withdrawal of a bid during this interval may result in
the Bidder’s forfeiture of its bid security, pursuant to ITB Sub-Clause 13.6.

(E). Bid Opening and Evaluation

20.0 Opening of Bid Envelope by Employer

20.1 The Employer will open the Bid Envelope i.e. Techno – Commercial Part in public, including withdrawals
and modifications made pursuant to ITB Clause 19, in the presence of bidders’ designated
representatives who choose to attend, at the time, date, and location stipulated in the BPS. The bidders’
representatives who are present shall sign a register evidencing their attendance. In the event of the
specified date for the submission of bids being declared a holiday for the Employer, the bids will be
received upto the appointed time on the next working day.

20.2 Envelopes marked “Withdrawal” shall be opened first and the name of the Bidder shall be read out. Bids
for which an acceptable notice of withdrawal has been submitted pursuant to ITB Clause 19 shall be
returned unopened.

20.3 For all other Bids, the bidders’ names, deviation having cost of withdrawal, if any, the presence of bid
security, Integrity Pact and any such other details as the Employer may consider appropriate, will be
announced by the Employer at the opening. Subsequently, all envelopes marked “Modification” shall be
opened and the submissions therein read out in appropriate detail. No bid shall be rejected at bid
opening except for late bids pursuant to ITB Clause 18. Such bids shall be returned to the Bidder
unopened. However, opening of bid, whether or not accompanied with the bid security and/or Integrity
Pact, shall not be construed to imply its acceptability which shall be examined in detail pursuant to the
provisions contained in this Section-II.

On behalf of Employer, the Integrity Pact will be signed by its representative at the time of Bid Opening.
One original of the Integrity Pact will be retained by Employer and the other original will be returned to
the representative of the bidders present during bid opening. If the Bidder’s representative is not
present during the Bid Opening, the other original shall be sent to the bidder by post/courier.

20.4 The Employer shall prepare minutes of the bid opening in the form of Bid Opening Statement, including
the information disclosed to those present in accordance with ITB Sub-Clause 20.3.

20.5 Bids not opened and read out at bid opening shall not be considered further for evaluation, irrespective
of the circumstances and shall be returned to the Bidder unopened.

21.0 Clarification of Bids

21.1 During bid evaluation, the Employer may, at its discretion, ask the Bidder for a clarification of its bid. In
case of erroneous/non submission of documents related to/identified in ITB Sub-Clause 9.3 (b), (n) and
(r) or Deed of Joint Undertaking pursuant to ITB Sub-Clause 9.3 (c) & (e), required to be submitted by
the Bidder as per the provisions of the Bidding Documents, the Employer may give the Bidder not more
than 7 working days notice to rectify/furnish such documents, failing which the bid shall be rejected.
The request for clarification and the response shall be in writing, and no change in the price or
substance of the bid shall be sought, offered or permitted.

22.0 Preliminary Examination of Bid Envelope

22.1 The Employer will examine the bids to determine whether they are complete, whether required sureties
have been furnished, whether the documents have been properly signed, and whether the bids are
generally in order.

22.2 The Employer may waive any minor informality, nonconformity or irregularity in a bid that does not
constitute a material deviation, whether or not identified by the Bidder in Attachment 6 to its bid, and
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that does not prejudice or affect the relative ranking of any Bidder as a result of the technical and
commercial evaluation, pursuant to ITB Clause 24.

22.3 Prior to the detailed evaluation, the Employer will determine whether each bid is of acceptable quality, is
complete and is substantially responsive to the Bidding Documents. Any deviations, conditionality or
reservation introduced in Attachment-6 and/or in the Bid Form, Technical Data Sheets and covering
letter, or in any other part of the bid will be reviewed to conduct a determination of the substantial
responsiveness of the bidder’s bid. For purposes of this determination, a substantially responsive bid is
one that conforms to all the terms, conditions and specifications of the Bidding Documents without
material deviations, objections, conditionalities or reservations. A material deviation, objection,
conditionality or reservation is one (i) that affects in any substantial way the scope, quality or
performance of the contract; (ii) that limits in any substantial way, inconsistent with the Bidding
Documents, the Employer’s rights or the successful Bidder’s obligations under the contract; or (iii)
whose rectification would unfairly affect the competitive position of other bidders who are presenting
substantially responsive bids.

22.3.1 Bids containing deviations from critical provisions relating to GCC Clauses 2.14 (Governing
Law), 8 (Terms of Payment), 9.3 (Performance Security), 10 (Taxes and duties), 21.2
(Completion Time Guarantee), 22 (Defect Liability), 23 (Functional Guarantee), 25 (Patent
Indemnity), 26 (Limitation of Liability), 38 (Settlement of Disputes), 39 (Arbitration) and
Appendix 2 to the Form of Contract Agreement (Price Adjustment) will be considered as non-
responsive.

22.3.2 Regarding deviations, conditionality or reservations introduced in the bid, which will be
reviewed to conduct a determination of substantial responsiveness of the Bidder’s bid as stated
in ITB Sub-Clause 22.3, the order of precedence of these documents to address contradictions,
if any, in the contents of the bid, shall be as follows:

I. Covering Letter
II. Bid Form
III. Attachment-6: Deviations
IV. Technical Data Sheet

Contents of the document at Sr. No. I above will have overriding precedence over other documents
(Sr. No. II to V above).Similarly, contents of document at Sr. No. II above will have overriding
precedence over other documents (Sr. No. III to IV above), and so on.

22.4 If a bid is not substantially responsive, it will be rejected by the Employer, and may not subsequently be
made responsive by the Bidder by correction of the nonconformity. The Employer’s determination of a
bid’s responsiveness is to be based on the contents of the bid itself without recourse to extrinsic
evidence.

23.0 Qualification
23.1 The Employer will ascertain to its satisfaction whether Bidders determined having submitted

substantially responsive bids are qualified, as per the Qualification Requirement specified in Annexure
– A (BDS) to satisfactorily perform the contract. The Employer shall be the sole judge in this regard
and the Employer’s interpretation of the Qualification Requirement shall be final and binding.

23.2 The determination will take into account the Bidder’s financial, technical capabilities including production
capabilities, in particular the Bidder’s contract work in hand, future commitments & current litigation and
past performance during execution of contracts that have been awarded by the Employer on the Bidder.
It will be based upon an examination of the documentary evidence of the Bidder’s qualifications
submitted by the Bidder in Attachment 3 to the bid, as well as such other information as the Employer
deems necessary and appropriate. This shall, however, be subject to assessment that may be carried
out, if required, by the Employer as per the provisions of Annexure -A (BDS).

23.3 The Employer may waive any minor informality, nonconformity or irregularity in a bid that does not
constitute a material deviation, affecting the capability of the Bidder to perform the Contract.



Volume-I : Section-II
Instruction to Bidders (ITB)

19

To be inserted: (*) Name of State    (**) Name of State Power Utility   (***) Name of Central Public Sector Utility

DDUGJY & IPDS/SBD/NIMM/R0

23.4 An affirmative determination will be a prerequisite for the Employer to evaluate the Techno -
Commercial Part and to intimate successful bidders to be present on new date, time & location to open
the online price schedules of the Bidder. A negative determination will result in rejection of the Bidder’s
bid.

23.5 The bid from those bidders shall not be accepted who failed to submit Performance Security on issue of
Letter of Intent (LoI)/Letter of Award (LoA) for any other contract of Employer in past 3 years.

24.0 Evaluation of Techno - Commercial Part (Bid envelop)

24.1 The Employer will carry out a detailed evaluation of the bids of the qualified bidders in order to
determine whether the technical aspects are in accordance with the requirements set forth in the
Bidding Documents. In order to reach such a determination, the Employer will examine the information
supplied by the bidders, pursuant to ITB Clause 9, and other requirements in the Bidding Documents,
taking into account the following factors:

(a) overall completeness and compliance with the Technical Specifications and Drawings;
deviations from the Technical Specifications as identified in Attachment 6 to the bid and
those deviations not so identified; suitability of the facilities offered in relation to the
environmental and climatic conditions prevailing at the site; and quality, function and
operation of any process control concept included in the bid. The bid that does not meet
minimum acceptable standards of completeness, consistency and detail will be rejected for
non-responsiveness.

(b) Achievement of specified performance criteria by the facilities

(c) Compliance with the time schedule called for in the corresponding Appendix to the Form of
Contract Agreement and evidenced as needed in a milestone schedule provided in the bid;

Time schedule (program of performance)

The plant and equipment covered by this bidding shall have the ‘Taking Over’ by the
Employer after successful Completion within the period specified in BDS. Bidders are
required to base their prices on the time schedule given in Appendix 4 [Volume-I : Section-
VI (Sample Forms and Procedures)] to the Form of Contract Agreement (Time Schedule) or,
where no time schedule is given in Appendix 4, on the Completion date(s) given above. No
credit will be given to earlier completion. Bids offering completion beyond the specified
period are liable to be rejected.

(d) Type, quantity and long-term availability of mandatory and recommended spare parts and
maintenance services

(e) Any other relevant technical factors that the Employer deems necessary or prudent to take
into consideration.

(f) Any deviations to the commercial and contractual provisions stipulated in the Bidding
Documents.

(g) Details furnished by the bidder in response to the requirements specified in Volume-II of the
Bidding Documents.

(h) The acceptability of the vendors and subcontractors proposed in Attachment 5 to be used by
the Bidder will be evaluated. Should a vendor or subcontractor, for the items other than
those covered under Annexure-A (BDS), be determined to be unacceptable, the bid will not
be rejected, but the Bidder will be required to substitute an acceptable vendor or
subcontractor without any change to the bid price.

(i) The no load and load losses of transformer shall not exceed the values given in IS 1180
(Part-I):2014 & IS 2026 (with up-to-date amendments, if any). In case, Technical Losses
found to be more than specified values, transformers shall be rejected.
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(j) Bank Guarantee submitted against Bid Security shall be verified independently from issuing
bank. On receipt of certification from issuing bank, eligibility of bidder shall be decided for
opening of price bid.

25.0 Opening of Price Schedules (ON-LINE) by Employer

25.1 Price Part of only those Bidders shall be opened on-line who are determined as having submitted
substantially responsive bids and are ascertained to be qualified to satisfactorily perform the Contract,
pursuant to ITB Clause 23 and 24. Such Bidders shall be intimated about the date and time for opening
of Price Part by the Employer. A negative determination of the bids pursuant to ITB Clause 23 and 24,
shall be notified by the Employer to such Bidders and the price bid uploaded by them shall not be
opened.

25.2 The Employer will on-line open Price Bid at the specified time and date in the presence of bidders’
designated representatives who choose to attend, at the time, date, and location stipulated in the
intimation for opening of price bid. The bidders’ representatives who are present shall sign a register
evidencing their attendance.

25.3 The bidders’ names, the Bid Prices or any discounts, and any such other details as the Employer may
consider appropriate, will be announced by the Employer at the opening. The prices and details as may
be read out during the bid opening and recorded in the Bid Opening Statement would not be construed
to determine the relative ranking amongst the Bidders, or the successful Bidder, and would not confer
any right or claim whatsoever on any Bidder. The successful Bidder (also referred to as the L1 Bidder)
shall be determined as per the provisions of this Section – II and considered for award of contract as
provided in ITB Clause 30.

25.4 The Employer shall prepare minutes of the bid opening, including the information disclosed to those
present in accordance with ITB Sub-Clause 25.3.

25.5 Bids not opened and read out at bid opening shall not be considered further for evaluation, irrespective
of the circumstances.

26.0 Conversion to Single Currency

26.1 This shall not be applicable as domestic firms are required to quote the prices in Indian Rupees only.

27.0 Evaluation of Price Bids

27.1 The Employer will examine the Price Bids to determine whether they are complete, whether any
computational errors have been made and whether the bids are generally in order.

The Price Bids containing any deviations and omissions from the contractual and commercial conditions
and the Technical Specifications which have not been identified in the Bid Envelope are liable to be
rejected.

27.2 Arithmetical errors will be rectified on the following basis. If there is a discrepancy between the unit
price and the total price, which is obtained by multiplying the unit price and quantity specified by the
Employer,  the unit price shall prevail, andthe total price shall be corrected. However, in case of items
quoted without indicating any quantity or the items for which the quantities are to be estimated by the
Bidder, the total price quoted against such items shall prevail. If there is a discrepancy between words
and figures, the amount in words will prevail.
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The prices of all such item(s) against which the Bidder has not quoted rates/amount (viz., items left
blank or against which ‘-‘ is indicated) in the Price Schedules will be deemed to have been included in
other item(s).

If the discount(s)/rebate(s) offered by the Bidder is a percentage discount and the price component(s)
on which the said discount is not indicated in the bid, the same shall be considered on the total bid price
[i.e. proportionately on each price component], in the event of award. However, if lump-sum discount is
offered, the same shall be considered in full on the Ex-works price component (by proportionately
reducing Ex-works price of individual items), in case of award. Further, Conditional discounts/rebates, if
any, offered by the bidder shall not be taken into consideration for evaluation. It shall, however, be
considered in case of award.

In respect of taxes, duties and other levies indicated by the Bidder in the Bid, which are reimbursable in
line with the provisions of the Bidding Documents, the applicable rate and amount thereof shall be
ascertained by the Employer based on which, if required, necessary rectification and arithmetical
correction shall be carried out by the Employer. The rate and amount so ascertained by the Employer
shall prevail.
The subtotal, total price or the total bid price to be identified in Bid Form for this purpose, irrespective
of the discrepancy between the amount for the same indicated in words or figures shall be rectified in
line with the procedure explained above.

If the Bidder does not accept the correction of errors as per this clause, its bid will be rejected and the
amount of Bid Security forfeited.

The Bidder should ensure that the prices furnished in various price schedules are consistent with each
other. In case of any inconsistency in the prices furnished in the specified price schedules to be
identified in Bid Form for this purpose, the Employer shall be entitled to consider the highest price for
the purpose of evaluation and for the purpose of award of the Contract use the lowest of the prices in
these schedules.

27.3 The comparison shall be on the total price in Price Schedule No. 5 Grand Summary (Total of Schedule
Nos. 1 to 4).

The comparison shall also include the applicable taxes, duties and other levies, which are reimbursable
in line with the provisions of the Bidding Documents.

The Employer's comparison will also include the costs resulting from application of the evaluation
procedures described in ITB Sub-Clause 27.4 & 27.5.

27.4 The Employer’s evaluation of a bid will take into account, in addition to the bid prices indicated in Price
Schedule Nos. 1 through 4 (online price schedules), the following costs and factors that will be added to
each Bidder’s bid price in the evaluation using pricing information available to the Employer, in the
manner and to the extent indicated in ITB Sub-Clause 27.5 and in the Technical Specifications:

(a) the cost of all quantifiable deviations and omissions from the contractual and commercial
conditions and the Technical Specifications as identified in the evaluation of Bid  Envelope,
and other deviations and omissions not so identified;

(b) the functional guarantees of the facilities offered - deleted

(c) the performance of the equipment offered;

Bidder shall state the guaranteed performance or efficiency of the Equipment, named in the
BPS, in response to the Technical Specifications. Equipment offered shall have a minimum
(or a maximum, as the case may be) level of guarantees specified in the Technical
Specifications to be considered responsive. Bids offering plant and equipment with
guarantees less (or more) than the minimum (or maximum) specified shall be rejected.

(d) the extra cost of work, services, facilities, etc., required to be provided by the Employer or
third parties;

(e) any other relevant factors listed in BPS.
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The estimated effect of the price adjustment provisions of the Conditions of Contract, applied over
the period of execution of the contract, shall not be taken into account in bid evaluation.

27.5 Pursuant to ITB Sub-Clause 27.4, the following evaluation methods will be followed:

(a) Contractual and commercial deviations

The evaluation shall be based on the evaluated cost of fulfilling the contract in compliance
with all commercial, contractual and technical obligations under this Bidding Documents. In
arriving at the evaluated cost, towards deviations identified in the evaluation of bid, the cost
of withdrawal indicated by the bidder in Attachment-6 of the Bid Form will be used. If such a
price is not given, the Employer will make its own assessment of the cost of such a deviation
for the purpose of ensuring fair comparison of bids.

(b) Functional Guarantees of the facilities

For the purposes of evaluation, the adjustment specified in the Technical Specifications will
be added to the bid price for each drop (or excess) in the responsive functional guarantees
offered by the Bidder, below (or above) either a norm of one hundred (100) or the value
committed in the responsive bid with the most performing functional guarantees, as
specified in the Technical Specifications.

(c) Performance Guarantees of the Equipments

For the purposes of evaluation, the adjustment specified in the BDS will be added to the bid
price.

(d) Work, services, facilities, etc., to be provided by the Employer

Where bids include the undertaking of work or the provision of services or facilities by the
Employer in excess of the provisions allowed for in the Bidding Documents, the Employer
shall assess the costs of such additional work, services and/or facilities during the duration of
the contract. Such costs shall be added to the bid price for evaluation.

27.6 Any adjustments in price that result from the above procedures shall be added, for purposes of
comparative evaluation only, to arrive at an “Evaluated Bid Price.” Bid prices quoted by bidders and
rectified as per ITB Sub Clause 27.2shall remain unaltered.

28.0 Purchase/ Domestic preference:

No preference shall be given to any bidder

29.0 Confidentiality and Contacting the Employer

29.1 After the public opening of bids, information relating to the examination, clarification, and evaluation of
bids and recommendations concerning awards shall not be disclosed to Bidders or other persons not
officially concerned with this process until the publication of contract award. From the time of bid
opening to the time of contract award, if any Bidder wishes to contact the Employer on any matter
related to its bid, it should do so in writing.

29.2 Any effort by a Bidder to influence the Employer in the Employer’s bid evaluation, bid comparison or
contract award decisions may result in rejection of the Bidder’s bid.The Employer shall be the sole judge
in this regard.

(F). Award of Contract

30.0 Award Criteria

30.1 Subject to ITB Clause 31, the Employer will award the contract to the successful Bidder (also referred to
as the L1 Bidder)whose bid has been determined to be substantially responsive and to be the lowest
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evaluated bid, further provided that the Bidder is determined to be qualified, as per the Qualification
Requirement specified in Annexure-A (BDS) to perform the contract satisfactorily.

30.2 The Employer may request the Bidder to withdraw any of the deviations listed in the winning bid.

At the time of Award of Contract, if so desired by the Employer, the bidder shall withdraw the deviations
listed in Attachment 6 to the Bid Form at the cost of withdrawal stated by him in the bid. In case the
bidder does not withdraw the deviations proposed by him, if any, at the cost of withdrawal stated by
him in the bid, his bid will be rejected and his bid security forfeited.

Bidder would be required to comply with all other requirements of the Bidding Documents except for
those deviations which are accepted by the Employer.

30.3 The Employer reserves the right to vary the quantity of any of the spares and/or delete any items of
spares altogether at the time of Award of Contract.

30.4 The mode of contracting with the successful bidder will be as per stipulation outlined in GCC Sub-Clause
2.1 and briefly indicated below:

30.4.1 The award shall be made as follows:

(i) First Contract: For supply of all equipment and materials including applicable taxes and
duties.

(ii) Second Contract: For providing all services i.e. inland transportation for delivery at site,
insurance, unloading, storage, handling at site, installation, Testing and Commissioning
including performance testing in respect of all the equipment supplied under the "First
Contract" and any other services specified in the Contract Documents.

Both contracts will contain a cross fall breach clause specifying that breach of one will constitute
breach of the other.

30.5 Contract Agreement Documentation: The sequence of contract agreement documentation is given
here under:

a. Issuance of Letter of Intent (LoI) by owner and its unconditional acceptance by the bidder
within two weeks from date of issuance of LoI

b. Mutual agreement on PERT chart / Project Execution Plan duly signed and accepted by turnkey
contractor and Employer within two weeks from date of acceptance of LoI

c. Submission of Contract Performance Security,within 28 days from date of LoI, against supply &
erection contract as per clause 9.3.1 of GCC

d. Letter of Award by owner and its unconditional acceptance by the bidder. Letter of Award shall
be issued only after mutual agreement & acceptance on PERT chart/Project execution plan (as
per 30.5 (b) above) and on timely submission of Contract Performance Security against supply
& erection contracts. The acceptance of LoA should be provided with 2 weeks from date of
issue of LoA. LoA shall include details of

i. Pre-bid discussion
ii. Post-bid negotiation/discussions
iii. PERT chart
iv. Contract Performance Guarantee

e. Contract Agreement shall be signed, on unconditional acceptance of Letter of Award by
turnkey contractor, within 14 days from date of issue of Letter of Award and submission and
acceptance of contract performance guarantees (against supply as well as erection contracts).

31.0 Employer’s Right to Accept any Bid and to Reject any or all Bids

31.1 The Employer reserves the right to accept or reject any bid, and to annul the bidding process and
reject all bids at any time prior to award of contract, without thereby incurring any liability to the
affected Bidder or bidders or any obligation to inform the affected Bidder or bidders of the
grounds for the Employer’s action.
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32.0 Notification of Award

32.1 Prior to the expiration of the period of bid validity, the Employer will notify the successful Bidder in
writing through Letter of Intent (LoI), that its bid has been technically and commercially accepted. The
bidder shall provide unconditional acceptance of LoI within 2 weeks. Bidder will also submit PERT
Chart/Project Execution Plan within 2 weeks from date of LoI. PERT Chart/Project Execution Plan shall
be signed, accepted and mutually agreed by successful bidder and owner within 2 weeks from date of
acceptance by LoI. Contract Performance Security shall be submitted by the successful bidder within 28
days from date of LoI. Thereafter, detailed letter of award shall be issued by owner. On unconditional
acceptance of Letter of Award, contract agreement shall be signed on submission and acceptance of
contract performance security.The notification of award (Letter of Intent) will constitute the formation of
the contract.

32.2 The Employer shall publish the results on its website, identifying the bid and Specification numbers and
the following information: (i) name of each Bidder who submitted a Bid; (ii) bid prices as read out at bid
opening; (iii) name and evaluated prices of each Bid that was evaluated; (iv) name of bidders whose
bids were rejected and the reasons for their rejection; and (v) name of the winning Bidder, and the
price it offered, as well as the duration and summary scope of the contract awarded.

The Employer shall promptly respond in writing to any unsuccessful Bidder who, after notification of
award in accordance with above, requests in writing the grounds on which its bid was not selected.

32.3 Upon the successful Bidder’s furnishing of the performance security pursuant to ITB Clause 34 and their
independent verification from issuing bank and acceptance thereof, the Employer will promptly
discharge the bid securities, pursuant to ITB Sub-Clause 13.4 & 13.5.

33.0 Signing the Contract Agreement

33.1 At the same time as the Employer notifies the successful Bidder that its bid has been accepted through
Letter of Award, the Employer in consultation with the Bidder will prepare the Contract Agreement
provided in the Bidding Documents, incorporating all agreements between the parties.

33.2 On unconditional acceptance of Letter of Award, contract agreement shall be signed on submission and
acceptance of contract performance security within 2 weeks from date of issue of Letter of Award.

34.0 Performance Security

34.1 Within twenty-eight (28) days after receipt of the Notification of Award through LoI, the successful
Bidder shall furnish the performance security for 10% (Tenpercent) of the contract pricein line with the
requirement of Qualification Requirements, in the amount given in the BDS and in the form provided in
Volume-I : Section VI, Sample Forms and Procedures, of the Bidding Documents. The performance
security of a joint venture shall be in the name of joint venture.

34.2 Failure of the successful Bidder to comply with the requirements of ITB Clause 33 or Clause 34.1 shall
constitute sufficient grounds for the annulment of the award and forfeiture of the bid security, in which
event the Employer may make the award to the next lowest evaluated Bidder or call for new bids.

34.3 Till receipt and acceptance of contract performance securities of successful bidder, validity of all bids
shall be kept valid to facilitate action as per clause 34.2 above.

35.0 Fraud and Corruption

It is the Employer’s policy that requires the Bidders, suppliers and contractors and their subcontractors
under the contracts to observe the highest standard of ethics during the procurement and execution of
such contracts. In pursuance of this policy, the Employer:

(a) defines, for the purpose of this provision, the terms set forth below as follows:

(i) “corrupt practice” is the offering, giving, receiving or soliciting, directly or indirectly, of
anything of value to influence improperly the actions of another party;
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(ii) “fraudulent practice” is any act or omission, including a misrepresentation, that
knowingly or recklessly misleads or attempts to mislead, a party to obtain a financial
or other benefit or to avoid an obligation;

(iii) “collusive practice” is an arrangement between two or more parties designed to
achieve an improper purpose, including to influence improperly the actions of another
party;

(iv) “coercive practice” is impairing or harming, or threatening to impair or harm, directly
or indirectly, any party or the property of the party to influence improperly the actions
of a party;

(v) “obstructive practice” is

(aa) deliberately destroying, falsifying, altering or concealing of evidence material
to the investigation or making false statements to investigators in order to
materially impede a Employer’s investigation into allegations of a corrupt,
fraudulent, coercive or collusive practice; and/or threatening, harassing or
intimidating any party to prevent it from disclosing its knowledge of matters
relevant to the investigation or from pursuing the investigation;

or

(bb) acts intended to materially impede the exercise of the Employer’s inspection
and audit rights.

(b) will reject a proposal for award if it determines that the bidder recommended for award has,
directly or through an agent, engaged in corrupt, fraudulent, collusive, coercive or obstructive
practices in competing for the contract in question;

(c) will sanction a firm or individual, including declaring ineligible, either indefinitely or for a stated
period of time, to be awarded a contract if it at any time determines that the firm has, directly
or through an agent, engaged in corrupt, fraudulent, collusive, coercive or obstructive practices
in competing for, or in executing, a contract; and

(d) will have the right to require that the provision be included in Bidding Documents and in
contracts, requiring Bidders, suppliers, and contractors and their sub-contractors to permit the
Employer to inspect their accounts and records and other documents relating to bid submission
and contract performance and to have them audited by auditors appointed by the Employer.

----- End of Section-II (ITB) ----
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BID DATA SHEETS (BDS)

The following bid specific data for the Plant and Equipment to be procured shall amend and/or supplement the
provisions in the Instruction to Bidders (ITB)

Sl. No. ITB Clause
Ref. No.

Bid Data Details

1. ITB 1.1 The Owner is:
XXXXX (Name and Address of Owner)

2. ITB 1.1 The Employer is:
XXXXX (Name and Address of Employer)

Kind Attn.:
Telephone Nos.:
Mobile:
Fax No.:

3. ITB 1.1 Supplementing ITB 1.1 with the following:
For the purpose of execution of the contract, the contractual activities shall be
performed by the Employer “for and on behalf of the Owner” except in cases where the
Owner itself is statutorily required to do so.

4. ITB 2.1, 2.2,
2.3 & 3.2

Replace the word “Employer” with “Employer/Owner’.

5. ITB 6.1 Address of the Employer:
Kind Attn.:
Telephone Nos.:
Mobile:
Fax No.:
Email Address:

6. ITB 6.4 Venue, date and time for Pre-bid Meeting:

The Bidder’s designated representative is invited to attend a pre-bid meeting, which
will take place at the venue and time as given below:

Venue:
XXXXX (Name and Address of Employer)

Kind Attn.:
Telephone Nos.:
Mobile:
Fax No.:-
Email Address:
Date:
Time:

7. ITB 9.2 Alternative bids shall not be permitted

8. ITB 9.3 (n) Supplementing ITB clause 9.3(n) with the following:

(iv) Bidder shall also furnish information/documentation in support that the Bidder have
adequate design infrastructure and erection facilities and capacity and procedures
including quality control related to the work.

(v) The Bidder shall furnish the CV and experience details of a project manager with 15
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Sl. No. ITB Clause
Ref. No.

Bid Data Details

years’ experience in executing such contract of comparable nature including not less
than five years as manager

9. ITB 13.1 Amount of Bid Security:

(2% of tender value or Rs 5 (five) crore, whichever is lower)
10. ITB 16.2(a),

ITB 16.2(b),
ITB 17.1, ITB
19.3 (a) and
ITB 20.1

Address for submission of Bids and its modification and withdrawal, if any;

Address in Person or by Post:

XXXXX (Name of Employer’s representative along with full address)

Deadline for submission of Bids and its modification and withdrawal, if any

Upto ……….. (time of submission) on ……… (Date of submission) (Indian Standard
Time)

Address for Bid Opening:

XXXXX (Name of Employer with address)
Time and date for Bid Opening – Bid Envelope:
Date :
Time:                (Indian Standard Time)

(a) Bid Title:

………… (insert Name of the Package & Specification No.) …………

BID ENVELOPE

(b) Do not open before …….. hours (Indian Standard Time)  on ___/___/20___.

11. ITB 16.3 Supplementing ITB clause 16.3 with the following:

In case, pursuant to Ministry of Finance, GOI’s Circular dated 17th July, 2012, the
Bank Guarantee is issued using SFMS Platform by the bank’s located in India, the copy
of such Bank Guarantee shall be submitted by the bidder along with the Bid Envelope.

12. ITB 24.1 (c) The Time for Completion for all the Packages shall be 24 (Twenty Four) months
from the date of Notification of Award.

13. ITB 27.2 Supplementing ITB clause 27.2 with the following:
The total charges for Supply, F&I, Erection, Testing & Commissioning for BPL service
connection including Taxes & Duties should not be more than Rs. 3000/- per
connection. Since, the meter shall be procured centrally, the State may provide
suitable estimate for F&I, Erection, Testing & Commissioning so as to ensure total cost
does not exceed Rs 3000/- per connection including the cost of meter procured
centrally. In case, the charges quoted for the above exceed Rs. 3000/- per service
connection then payment shall be restricted to Rs. 3000/-, which shall also be
considered in evaluation.

14. ITB 27.4 (b) Deleted as Functional Guarantees are not applicable.
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Sl. No. ITB Clause
Ref. No.

Bid Data Details

15. ITB 27.4(c) Deleted.
16. ITB 27.5 (b) Deleted.

17. ITB 27.5 (c) Deleted.

18. ITB 34.1 In addition to the Performance Security of 10% of the Contract Price, the successful
bidder is required to furnish additional performance security(ies), if applicable, as per
Clause no. 4 of Joint Deed of Undertaking mentioned at Sl. No. 19 of Section – VI :
Sample Forms and Procedures.

----- End of Section-III (BDS) --
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QUALIFICATION OF THE BIDDER for Electrification works of XXXXX district in XXXXX (State name)
under Deen Dayal Upadhyay Gram Jyoti Yojana (DDUGJY)/Integrated Power Development Scheme

(IPDS)

Qualification of bidder will be based on meeting the minimum pass/fail criteria specified in 1.0 Pre-qualifying
criteria Part-Aand 2.0 Pre-qualifying criteria Part-Bas demonstrated by the Bidder’s responses in the
corresponding Bid Schedules. The bidder shall also be required.

Subcontractors’ technical experience and financial resources shall not be taken into account in determining the
Bidder’s compliance with the qualifying criteria. The bid can be submitted by an Indian individual firm only or by
Joint Venture firm having Indian partner firms only.

Notwithstanding anything stated herein above, the Employer reserves the right to assess the capacity and
capability of the bidder, should the circumstances warrant such assessment in an overall interest of the
Employer. The employer reserves the right to waive minor deviations if they do not materially affect the
capability of the Bidder to perform the contract.

1.0 Pre-qualification criteria – Part A:

1.01 Technical:

(I) Part I:  Supply, Erection, Testing & Commissioning of New/Augmentation of existing
33/11KV or 66/11 KV power substation1 and new/Augmentation of its associated 33 or
66 KV Lines

i. The bidder must have successfully erected, tested and commissioned substation of 33 KV/11 KV or
66/11KV voltage class and its associated 33 KV/66 KV lines(as the case may be in bid) in a single
turnkey contract in last 7 years as on the date of bid opening, having installation of at least 50%
of the transformation capacity considered in proposed bid (i.e. Sum of KVA ratings of Power
transformers proposed in the present bid) and 50% of length of 33 KV lines considered in proposed
bid, and  the system so created must be in satisfactory operation for at least one (1) year as on
date of opening of bid,

Or

ii. The bidder must have successfully erected, tested and commissioned substation of 33 KV/11 KV or
66/11KV voltage class and its associated 33 KV/66 KV lines (as the case may be in bid) in
TWOturnkey contracts in last 7 years as on the date of bid opening, each having installation of
at least 40% of the transformation capacity considered in proposed bid (i.e. Sum of KVA ratings of
Power transformers proposed in the present bid) and 40% of length of 33 KV lines considered in
proposed bid, and  the system so created must be in satisfactory operation for at least one (1) year
as on date of opening of bid,

Or

iii. The bidder must have successfully erected, tested and commissioned substation of 33 KV/11 KV or
66/11KV voltage class and its associated 33 KV/66 KV lines (as the case may be in bid) in
THREEturnkey contracts in last 7 years as on the date of bid opening, each having installation
of at least 30% of the transformation capacity considered in proposed bid (i.e. Sum of KVA ratings
of Power transformers proposed in the present bid) and 30% of length of 33 KV lines considered in
proposed bid, and  the system so created must be in satisfactory operation for at least one (1) year
as on date of opening of bid,

1 Depending on the state practice to use 66 KV or 33 KV as sub-transmission voltage gradient
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iv. Bids may also be submitted by joint venture firms (having not more than three partners with one
partner as lead partner) wherein

a) All the partners should jointly meet qualification requirements set forth in para I(i) or I(ii) or I
(iii)  above,

AND

b) The lead partner should have successfully erected, tested and commissioned electrical works of
33 KV/11 KV or 66 KV/11 KV substation and its associated 33 KV/ 66 KV lines (as the case may
be in bid) in a single turnkey contract in last 7 years as on the date of bid opening, having
installation of at least 40% of the transformation capacity considered in proposed bid for 33/11
KV or 66/11KV substation (i.e. Sum of KVA ratings of Power transformers proposed in the
present bid) and 40% of length of 33 KV lines / 66 KV lines considered in proposed bid, and
the system so created must be in satisfactory operation for at least one (1) year as on date of
opening of bid,

AND

c) Each of the other partners should have successfully erected, tested and commissioned
electrical works of 33 KV / 11 KV or 66 KV / 11 KV substation and its associated 33 KV / 66 KV
lines (as the case may be in bid) in a single turnkey contract in last 7 years as on the date of
bid opening, having installation of at least 25% of the transformation capacity considered in
proposed bid (i.e. Sum of KVA ratings of Power transformers proposed in the present bid) and
25% of length of 33 KV lines / 66 KV lines considered in proposed bid, and the system so
created must be in satisfactory operation for at least one (1) year as on date of opening of bid,

Bidder’s experience in higher voltage capacity substation or line will also be considered fit for above
calculation. That means, if a Bidder is having experience of erection, testing and commissioning,
through turnkey contract in past 7 years of 200 Kms 132 KV lines and 50 MVA capacity EHT
substation, he shall be eligible for 33/11 KV or 66/11 KV substation part of up-to 100 MVA capacity
and lines up-to 400 kms length.

(II) Part II:  Supply, Erection, Testing and Commissioning of New/Augmentation of existing
22 KV or 11 KV & LT Lines, New/Augmentation of existing 11/0.4 KV Distribution
Transformer substation and Single Phase Electricity Connections including Service Line
& Internal House wiring for BPL Households and HT/LT metering

i. The bidder must have successfully erected, tested & commissioned transmission lines/feeders
22 KV or 11 KV voltage class (as the case may be in bid) in a single turnkey contract in last
7 years as on the date of bid opening, having installation of at least 50% of the Distribution
Transformer Capacity considered in proposed bid (i.e. Sum of KVA ratings of Distribution
transformers proposed in the present bid) and 50% of length of lines considered in proposed
bid (i.e. sum of 22 / 11 KV and LT lines proposed in the bid), and  the system so created must
be in satisfactory operation for at least one (1) year as on date of opening of bid,

Or

ii. The bidder must have successfully erected, tested & commissioned transmission lines/feeders
22 KV or 11 KV voltage class (as the case may be in bid) in TWO turnkey contracts in last 7
years as on the date of bid opening, each having installation of at least 40% of the Distribution
Transformer Capacity considered in proposed bid (i.e. Sum of KVA ratings of Distribution
transformers proposed in the present bid) and 40% of length of lines considered in proposed
bid (i.e. sum of 22 / 11 KV and LT lines proposed in the bid), and  the system so created must
be in satisfactory operation for at least one (1) year as on date of opening of bid,

OR
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iii. The bidder must have successfully erected, tested & commissioned transmission lines/feeders
22 KV or 11 KV voltage class (as the case may be in bid) in THREE  turnkey contract in last
7 years as on the date of bid opening, each having installation of at least 30% of the
Distribution Transformer Capacity considered in proposed bid (i.e. Sum of KVA ratings of
Distribution transformers proposed in the present bid) and 30% of length of lines considered in
proposed bid (i.e. sum of 22 / 11 KV and LT lines proposed in the bid), and  the system so
created must be in satisfactory operation for at least one (1) year as on date of opening of bid,

iv. Bids may also be submitted by joint venture firms (having not more than three partners with
one partner as lead partner) wherein

a) All the partners should jointly meet qualification requirements set forth in para II (i) or II (ii) or
II (iii) above,

AND

b) The lead partner should have successfully erected, tested & commissioned transmission
lines/feeders of 22 KV or 11 KV voltage class (as the case may be in bid) in a single turnkey
contract in last 7 years as on the date of bid opening, having installation of at least 40% of
the Distribution Transformer Capacity considered in proposed bid (i.e. Sum of KVA ratings of
Distribution transformers proposed in the present bid) and 40% of length of lines considered in
proposed bid (i.e. sum of 11 or 22 KV and LT lines proposed in the bid), and  the system so
created must be in satisfactory operation for at least one (1) year as on date of opening of bid,

AND

c) Each of the other partners should have successfully erected, tested & commissioned
transmission lines/feeders of 22 KV or 11 KV voltage class (as the case may be in bid) in a
single turnkey contract in last 7 years as on the date of bid opening, having installation of
at least 25% of the Distribution Transformer Capacity considered in proposed bid (i.e. Sum of
KVA ratings of Distribution transformers proposed in the present bid) and 25% of length of
lines considered in proposed bid (i.e. sum of 11 or 22 KV and LT lines proposed in the bid),
and  the system so created must be in satisfactory operation for at least one (1) year as on
date of opening of bid,

Bidder’s experience in higher voltage capacity substation or line will also be considered fit for above
calculation. That means, if a Bidder is having experience of erection, testing and commissioning,
through turnkey contract in past 7 years of 200 Kms 132 KV lines and 50 MVA capacity EHT
substation, he shall be eligible for 11/0.4 KV Distribution substation part having sum of
transforming capacity of up-to 100 MVA capacity and 11 KV + LT lines length up-to 400 kms.

(III) Part III:  Combined Part of Part-I & II above

i. The bidder must have successfully erected, tested & commissioned Sub-Station & transmission
lines/feeders of [33 KV or 66 KV class] and [11 KV or 22 KV class] (as the case may be in bid) in a
singleturnkey contract in last 7 years as on the date of bid opening, having installation of at
least 50% of the transformation capacity considered in proposed bid (i.e. Sum of KVA ratings of
Power transformers for 33 KV/66 KV class and Sum of KVA ratings of Distribution transformers for
11 KV/22 KV class, as proposed in the present bid) and 50% of length of [33 KV/66 KV lines] and
[sum of {11KV or 22KV and LT lines}], considered in proposed bid, and  the system so created
must be in satisfactory operation for at least one (1) year as on date of opening of bid,

OR
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ii. The bidder must have successfully erected, tested & commissioned Sub-Station & transmission
lines/feeders of [33 KV or 66 KV class] and [11 KV or 22 KV class] (as the case may be in bid) in
TWOturnkey contract in last 7 years as on the date of bid opening, each having installation of
at least 40% of the transformation capacity considered in proposed bid (i.e. Sum of KVA ratings of
Power transformers for 33 KV/66 KV class and Sum of KVA ratings of Distribution transformers for
11 KV/22 KV class, as proposed in the present bid) and 40% of length of [33 KV/66 KV lines] and
[sum of {11KV or 22KV and LT lines}], considered in proposed bid, and  the system so created
must be in satisfactory operation for at least one (1) year as on date of opening of bid,

OR

iii. The bidder must have successfully erected, tested & commissioned Sub-Station & transmission
lines/feeders of [33 KV or 66 KV class] and [11 KV or 22 KV class] (as the case may be in bid) in
THREEturnkey contracts in last 7 years as on the date of bid opening, each having installation
of at least 30% of the transformation capacity considered in proposed bid (i.e. Sum of KVA ratings
of Power transformers for 33 KV/66 KV class and Sum of KVA ratings of Distribution transformers
for 11 KV/22 KV class, as proposed in the present bid) and 30% of length of [33 KV/66 KV lines]
and [sum of {11KV or 22KV and LT lines}], considered in proposed bid, and  the system so created
must be in satisfactory operation for at least one (1) year as on date of opening of bid,

iv. Bids may also be submitted by joint venture firms (having not more than three partners with one
partner as lead partner) wherein

All the partners should jointly meet qualification requirements set forth in para III (i) or III (ii)
above

AND

The lead partner should have successfully erected, tested and commissioned sub-station &
transmission line/feeder of [33 KV or 66 KV] and [11 KV or 22 KV class](as the case may be in bid)
in a single turnkey contract in last 7 years as on the date of bid opening, having installation of at
least 40% of the transformation capacity considered in proposed bid (i.e. Sum of KVA ratings of
Power transformers for 33 KV/66 KV class and Sum of KVA ratings of Distribution transformers for
11 KV/22 KV class, as proposed in the present bid) and 40% of length of [33 KV/66 KV lines] and
[sum of {11KV or 22KV and LT lines}] lines considered in proposed bid, and the system so created
must be in satisfactory operation for at least one (1) year as on date of opening of bid,

AND

each of the other partner(s) should have successfully erected, tested and commissioned sub-station
& transmission line/feeder of [33 KV or 66 KV] and [11 KV or 22 KV class](as the case may be in
bid) in a single turnkey contract in last 7 years as on the date of bid opening, having installation of
at least 25% of the transformation capacity considered in proposed bid (i.e. Sum of KVA ratings of
Power transformers for 33 KV/66 KV class and Sum of KVA ratings of Distribution transformers for
11 KV/22 KV class, as proposed in the present bid) and 25% of length of [33 KV/66 KV lines] and
[sum of {11KV or 22KV and LT lines}] lines considered in proposed bid, and the system so created
must be in satisfactory operation for at least one (1) year as on date of opening of bid,

Bidder’s experience in higher voltage capacity substation or line will also be considered fit for above
calculation. That means, if a Bidder is having experience of erection, testing and commissioning,
through turnkey contract in past 7 years of 200 Kms 132 KV lines and 50 MVA capacity EHT
substation, he shall be eligible for sum of transformation capacities under 33/11 KV or 66/11 KV
substation or 11/0.415 KV distribution transformer part up-to 100 MVA and 66KV or 33KV or 11KV
or LT lines length up-to 400 kms.
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1.01.1 For Bidder to qualify for more than one projects, the technical requirements of bidder shall be as
per following:

S.
No. Description Unit Project1 Project2 Project3

QR for technical
requirement of a bidder

participating in all 3
projects

Part-I

1
66 KV + 33 KV+
higher voltage
capacity line

Km 500 200 150 500

2

sum of 33/11 KV
and 66/11 KV

substation
transformation

capacity

MVA 50 20 80 80

Part-II

3 sum of 22 KV+11
KV+ LT line length Km 1000 2000 3000 3000

4
sum of DTR

transformation
capacity

MVA 2000 8000 5000 8000

Part-III

1
66 KV + 33 KV+
higher voltage
capacity line

Km 500 200 150 500

2

sum of 33/11 KV
and 66/11 KV

substation
transformation

capacity

MVA 50 20 80 80

3 sum of 22 KV+11
KV+ LT line length Km 1000 2000 3000 3000

4
sum of DTR

transformation
capacity

MVA 2000 8000 5000 8000

1.01.2 The bidder should possess "A" Class license issued by the Electrical inspectorate of Govt of (…)2

/Central Inspectorial organization of Govt. of India/ other state Govt. In case bid submitted joint
venture firm, any of partner should possess "A" class electrical license as stated above.

1.01.3 Work experiences of the bidder as per above shall be considered only if the works have been
executed under Govt./semi-Govt./autonomous body of Central/State Govt./Electricity Power Utility/
Power Deptt. in India only.

2 Name of state where work is to be executed.
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1.02 Commercial:
For the purpose of this bid, the bidder shall meet the following requirements:

1.02.1 For the purpose of this particular bid, bidder shall meet the following minimum commercial criteria
in past 5 years (up to 31.03.2015):

i. Experience in single completed work of projects execution in electrical Transmission or sub-
transmission & distribution sector costing not less than the amount equal to 50% of the
estimated amount of the project.

Or

ii. Experience in two completed work of projects execution each in electrical Transmission or
sub-transmission & distribution sector costing not less than the amount equal to 40% of the
estimated amount of the project individually.

Or

iii. Experience in three completed work of projects execution each in electrical Transmission or
sub-transmission & distribution sector costing not less than the amount equal to 30% of the
estimated amount of the project individually.

In case a bidder is quoting for more than one project, Pre-Qualification requirement shall be
examined on the basis of sum of project wise requirements of experience of all quoted projects

1.02.2 Net Worth for the each of the last three Financial Years should be positive. Net worth means the
sum total of the paid up capital and free reserves (excluding reserves created out of revaluation)
reduced by aggregate value of accumulated loses (including debit balance in profit and loss account
for current year) and intangible assets.

1.02.3 Minimum Average Annual Turnover (MAAT) for best three years out of last five financial years of
the bidder should not be less than Rs._____Lakhs i.e. 30% of the estimated cost of the project. In
case a bidder is quoting for more than one project, Pre-Qualification requirement shall be examined
on the basis of sum of project wise requirements of MAAT of all quoted projects.

1.02.4 Bidder shall have liquid assets (LA) and/ or evidence of access to or availability of fund based credit
facilities of not less than Rs_______ Lakhs i.e. 10% of the estimated cost of the project and the
Banker should confirm that the Credit facility is earmarked for the Work specified under Bid on
receipt of the Bid. Liquid assets would include cash (and equivalents), bank deposits, securities that
can be freely traded and receivables which has general certainty of getting received.In case a
bidder is quoting for more than one project, Pre-Qualification requirement shall be examined on the
basis of sum of project wise requirements of LA of all quoted projects.

1.02.5 In case a bid is submitted by a Joint Venture (JV), all the partners of the JV shall meet, individually,
the qualification set forth at para 1.02.1 & 1.02.2 above and collectively the requirement of para
1.02.3 & 1.02.4 above.The figures for each of the partner of the joint venture shall be added
together to determine the bidder’s compliance with the minimum qualifying criteria set out in para
1.02.3 & 1.02.4 above; however in order for a joint venture to qualify, the partner(s) of joint
venture must meet the following minimum criteria:

1.02.5.1 At least one partner shall meet, not less than 40% of the minimum criteria given at
Para 1.02.3 & 1.02.4 above

AND
1.02.5.2 Each of the other partner(s) shall meet not less than 25% of the criteria given at Para

1.02.3 & 1.02.4 above
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1.02.6 Failure to comply with this requirement will result in rejection of the joint venture’s bid. Sub
contractors’ experience and resources shall not be taken into account in determining the bidder’s
compliance with qualifying criteria.

1.02.7 One of the partners shall be nominated as lead partner, and the lead partner shall be authorized to
incur liabilities and receive instruction for and on behalf of any and all partners of the joint venture
and the entire execution of the contract including receipt of payment shall be done exclusively
through the lead partner. This authorization shall be evidenced by submitting a power of attorney
signed by legally authorized signatories of all the partners as per proforma in section “Annexure” of
Special Conditions of Contract-Vol.-IA.

1.02.8 All partner of the joint venture shall be liable jointly and severally for the execution of the contract
in accordance with the contract terms and a copy of the agreement entered into by the joint
venture partners having such a provision shall be submitted with the bid.

1.02.9 A statement to this effect shall be included in the authorization mentioned under para 1.02.7 above
as well as in the Bid Form and in the Contract Form (in case of a successful bid);

2.0 Pre-qualification criteria – Part B:

The Bidder shall also furnish following documents/details with its bid:

2.01.1 A certificate from banker (as per format) indicating various fund based/non fund based limits
sanctioned to the bidder and the extent of utilization as on date Such certificate should have been
issued not earlier than three months prior to the date of bid opening. Wherever necessary, the
employer may make queries with the Bidders’ bankers.

2.01.2 The complete annual reports together with Audited statement of accounts of the company for last
five years of its own (separate) immediately preceding the date of submission of bid.

2.01.3 Note:
2.01.3.1 In the event the bidder is not able to furnish the information of its own (i.e.

separate), being a subsidiary company and its accounts are being consolidated with
its group/holding/parent company, the bidder should submit the audited balance
sheets, income statements, other information pertaining to it only (not of its
group/Holding/Parent Company) duly certified by any one of the authority [(i)
Statutory Auditor of the bidder /(ii) Company Secretary of the bidder or  (iii) A
certified Public Accountant] certifying that such information/documents are based on
the audited accounts as the case may be.

2.01.3.2 Similarly, if the bidder happens to be a Group/Holding/Parent Company, the bidder
should submit the above documents/information of its own (i.e. exclusive of its
subsidiaries) duly certified by any one of the authority mentioned in Note - 2.01.3.1
above certifying that these information/ documents are based on the audited
accounts, as the case may be.

2.01.4 Litigation History:

2.01.4.1 The bidder should provide detailed information on any litigation or arbitration arising
out of contracts completed or under execution by it over the last five years.  A
consistent history of awards involving litigation against the Bidder or any partner of JV
may result in rejection of Bid.
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2.01.4.2 Notwithstanding anything stated hereinabove, the Employer reserves the right to
assess the capacity and capability of the bidder, should the circumstances warrant
such assessment in an overall interest of the Employer. The Employer reserves the
right to waive minor deviations if they do not materially affect the capability of the
Bidder to perform the contract.

66 KV + 33 KV+ higher voltage capacity line
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LIST OF ELIGIBLE SCHEDULED COMMERCIAL PRIVATE INDIAN BANKS

Sl. No. Name of Banks
1 HDFC Bank Ltd.
2 Axis Bank Ltd.
3 Kotak Mahindra Bank Ltd.
4 Federal Bank Ltd.
5 Indusind Bank Ltd.
6 Development Credit Bank Ltd.
7 ING Vysya Bank Ltd.
8 Karnataka Bank Ltd.
9 KarurVysya Bank Ltd.
10 Ratnakar Bank Ltd.
11 South Indian Bank Ltd.
12 Yes Bank Ltd.
13 ICICI Bank
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GENERAL CONDITIONS OF CONTRACT (GCC)

Preamble

The Section–IV of the Bidding Documents is named as General Conditions of Contract (GCC) and provides
all the rights and obligations of the parties under the Contract. This Section contains provisions which are
to be used unchanged unless Section – V named as Special Conditions of Contract (SCC) states otherwise
as any changes in GCC or any complementary information that may be needed has been shown in SCC. If
there is a conflict between the provisions of Section – IV & Section – V, the provisions of Section – V shall
prevail.

Suitable care has been taken to modify Standard bidding documents as per Ministry of Power’s OM dated
14.08.2015 for New Initiative of Material Mobilization wherein major high value materials shall be
procured centrally and these materials shall be issued by the Employer free of cost to the partial turnkey
contractor. In case, modification at any place is left inadvertently, then provision of revised guidelines
shall prevail.



Volume-I : Section-IV
General Conditions of Contract (GCC)

3

DDUGJY & IPDS/SBD/NIMM/R0

A. Definitions and Interpretation

1. Definitions

1.1. The following words and expressions shall have the meanings hereby assigned to them:

(a) “Arbitrator” means the person or persons appointed by agreement between the
Employer and the Contractor to make a decision on or to settle any dispute or
difference between the Employer and the Contractor referred to him or her by the
parties pursuant to GCC Sub-Clause 39.1 (Arbitration) hereof.

(b) “Associate” means a party who has been conjoined by the Contractor to
independently execute a pre-selected part of facilities of the contract and grant him
the associated contractual rights and obligations, without diluting the overall
responsibility of the contractor in respect of the Facilities under the contract.

(c) “Collaborator” or “Parent Company” means the firms/corporations who has provided
technological support to the manufacturer for establishing production line for the
specific Equipment.

(d) “Commissioning” means operation of the Facilities or any part thereof, if any, as per
GCC Sub-Clause 1.1(e) by the Contractor as specified in the Technical Specifications,
which operation is to be carried out by the Contractor as provided in GCC Sub-Clause
20.1.3 (Commissioning), for the purpose of Trial – Operation (GCC Sub-Clause
20.1.4).

(e) “Completion” means that the Facilities (or a specific part thereof where specific parts
are specified in the SCC) have been completed operationally and structurally and put
in a tight and clean condition and that all works in respect of pre-commissioning of
the Facilities (or a specific part thereof where specific parts are specified in the SCC)
has been completed (wherever required, as per Technical Specifications) and
Commissioning followed by Trail – Operation has been completed, as provided in GCC
Sub-Clause 20.1 (Completion of Facilities) hereof.

(f) “Contract” means the Contract Agreement entered into between the Employer and
the Contractor together with the Contract Documents referred to therein.

(g) “Contract Documents” means the documents listed in Clause 1.1 of Article 1
(Contract Documents) of the Form of Contract Agreement (including any
amendments thereto); Volume-I:Section-VI.

(h) “Contract Price” means the sum specified in Clause 2.1 of Article 2 (Contract Price) of
the Contract Agreement, subject to such additions or deductions therefrom, as may
be made pursuant to the Contract. For the purpose of Liquidated Damages and
Contract Performance Guarantee, the “Contract Price” means the sum specified in
Clause 2.1 of Article 2 (Contract Price) of the Contract Agreement.

(i) “Contractor” means the firms whose bid to perform the Contract has been accepted
by the Employer and is named in the Contract Agreement, and includes the legal
successors or permitted assigns of the Contractor.
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(j) “Contractor’s Equipment” means all plant, facilities, equipment, machinery, tools,
apparatus, appliances or things of every kind required in or for installation,
completion and maintenance of Facilities that are to be provided by the Contractor,
but does not include Plant and Equipment, or other things intended to form or
forming part of the Facilities.

(k) “Contractor’s Representative” means any person nominated by the Contractor and
approved by the Employer in the manner provided in GCC Sub-Clause 13.2
(Contractor’s Representative and Construction Manager) hereof to perform the duties
delegated by the Contractor.

(l) “Day” means calendar day of the Gregorian Calendar.

(m) “Defect Liability Period” means the period of validity of the warranties given by the
Contractor commencing at Completion of the Facilities or a part thereof, if any, as per
GCC Sub-Clause 1.1(e), during which the Contractor is responsible for defects with
respect to the Facilities (or the relevant part thereof) as provided in GCC Clause 22
(Defect Liability) hereof.

(n) “Effective Date” means the date of Notification of Award from which the Time for
Completion shall be determined.

(o) “Employer” means the firm/corporation/ government entity, named in the SCC, who
is responsible for getting the Facilities implemented. The Employer may be Owner
himself or an agency appointed by the Owner (State/Central PSU) and shall include
the legal successors or permitted assigns of the Employer.

(p) “Facilities” means the Plant and Equipment to be supplied and installed, as well as all
the Installation Services to be carried out by the Contractor under the Contract.

(q) “GCC” means the General Conditions of Contract hereof.

(r) “Guarantee Test(s)” means the test(s) specified in the Technical Specifications to be
carried out to ascertain whether the Facilities or a specified part thereof is able to
attain the Functional Guarantees specified in the Technical Specifications in
accordance with the provisions of GCC Sub-Clause 20.2.1 (Guarantee Test) hereof
during/after successful Commissioning followed by Trial - Operation.

(s) “Installation Services” means all those services ancillary to the supply of the Plant
and Equipment for the Facilities, to be provided by the Contractor under the
Contract; e.g., transportation and provision of marine or other similar insurance,
inspection, expediting, site preparation works (including the provision and use of
Contractor’s Equipment and the supply of all construction materials required),
installation, testing, pre-commissioning, commissioning, operations, maintenance, the
provision of operations and maintenance manuals, training, etc.

(t) “Month” means calendar month of the Gregorian Calendar.

(u) “Notification of Award” means the official notice issued by the Employer notifying the
Contractor that his bid has been accepted.
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(v) “Operational Acceptance” means the acceptance by the Employer of the Facilities (or
any part of the Facilities where the Contract provides for acceptance of the Facilities
in parts), which certifies the Contractor’s fulfillment of the Contract in respect of
Functional Guarantees of the Facilities (or the relevant part thereof) in accordance
with the provisions of GCC Sub-Clause 20.2.2 (Operational Acceptance) hereof after
successful Commissioning followed by Trial - Operation.

(w) “Owner” means the firm/corporation/government entity, named in the SCC, who has
decided to set up the Facilities and shall includes the legal successors or permitted
assigns of the Owner.

(x) “Plant and Equipment” means permanent plant, equipment, machinery, apparatus,
articles and things of all kinds to be provided and incorporated in the Facilities by the
Contractor under the Contract (including the spare parts to be supplied by the
Contractor under GCC Sub-Clause 3.3 hereof), but does not include Contractor’s
Equipment.

(y) “Pre-commissioning” means the testing, checking and other requirements specified in
the Technical Specifications that are to be carried out by the Contractor in
preparation for Commissioning as provided in GCC Sub-Clause 20.1.2 (Pre-
Commissioning)hereof.

(z) “Project Manager” or “Engineer” or “Engineer – in Charge” means the person
appointed by the Employer in the manner provided in GCC Sub-Clause 13.1 hereof to
perform the duties delegated by the Employer.

(aa) “SCC” means the Special Conditions of Contract.

(bb) “Site” means the land and other places upon which the Facilities are to be installed,
and such other land or places as may be specified in the Contract as forming part of
the Site.

(cc) “Subcontractor”/”vendor”/”sub-vendor” means firms/ corporations/government
entities to whom execution of any part of the Facilities, including preparation of any
design or supply of any Plant and Equipment, is sub-contracted directly or indirectly
by the Contractor with the consent of the Employer in writing, and includes its legal
successors or permitted assigns.

(dd) “Taking Over” means the Employer’s written acceptance of the Facilities under the
Contract, after successful Trial – Operation for the specified period in accordance with
the Contract, as provided in GCC Sub-Clause 20.1.5.

(ee) “Time for Completion” means the time within which Completion of the Facilities is to
be attained in accordance with the scope of work and specifications, as a whole (or
of a part of the Facilities where a separate Time for Completion of such part has been
prescribed in the SCC) and “Taking Over” by the Employer is to be attained.

2. Interpretation

2.1 Contract
The Contracts to be entered into with the successful Bidder shall be as defined in SCC.

2.2 Contract Documents
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All documents forming part of the Contract (and all parts thereof) are intended to be
correlative, complementary and mutually explanatory, subject to Article 1.2 (Order of
Precedence) of the Contract Agreement. The Contract shall be read as a whole.

2.3 Language

The ruling language of the Contract and the language for communications shall be English.

2.4 Singular and Plural

The singular shall include the plural and the plural the singular, except where the context
otherwise requires.

2.5 Headings

The headings and marginal notes in the General Conditions of Contract are included for ease
of reference, and shall neither constitute a part of the Contract nor affect its interpretation.

2.6 Entire Agreement

Subject to GCC Sub-Clause 12.4 hereof, the Contract constitutes the entire agreement
between the Employer and Contractor with respect to the subject matter of Contract and
supersedes all communications, negotiations and agreements (whether written or oral) of
parties with respect thereto made prior to the date of Contract.

2.7 Amendment
No amendment or other variation of the Contract shall be effective unless it is in writing, is
dated, expressly refers to the Contract, and is signed by a duly authorized representative of
each party hereto.

2.8 Independent Contractor

The Contractor shall be an independent contractor performing the Contract. The Contract
does not create any agency, partnership, joint venture or other joint relationship between
the parties hereto.

Subject to the provisions of the Contract, the Contractor shall be solely responsible for the
manner in which the Contract is performed. All employees, representatives or
Subcontractors engaged by the Contractor in connection with the performance of the
Contract shall be under the complete control of the Contractor and shall not be deemed to
be employees of the Employer, and nothing contained in the Contract or in any subcontract
awarded by the Contractor shall be construed to create any contractual relationship
between any such employees, representatives or Subcontractors and the Employer.

2.9 Joint Venture

If the Contractor is a joint venture of two or more firms, all such firms shall be jointly and
severally bound to the Employer for the fulfillment of the provisions of the Contract and
shall designate one of such firms to act as a leader with authority to bind the joint venture.
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The composition or the constitution of the joint venture shall not be altered without the
prior written consent of the Employer.

2.10 Non-Waiver

2.10.1 Subject to GCC Sub-Clause 2.10.2 below, no relaxation, forbearance, delay or indulgence by
either party in enforcing any of the terms and conditions of the Contract or the granting of
time by either party to the other shall prejudice, affect or restrict the rights of that party
under the Contract, nor shall any waiver by either party of any breach of Contract operate as
waiver of any subsequent or continuing breach of Contract.

2.10.2 Any waiver of a party’s rights, powers or remedies under the Contract must be in writing,
must be dated and signed by an authorized representative of the party granting such waiver,
and must specify the right and the extent to which it is being waived.

2.11 Severability

If any provision or condition of the Contract is prohibited or rendered invalid or
unenforceable, such prohibition, invalidity or unenforceability shall not affect the validity or
enforceability of any other provisions and conditions of the Contract.

2.12 Country of Origin

“Origin” means the place where the materials, equipment and other supplies for the
Facilities are mined, grown, produced or manufactured, and from which the services are
provided. Plant and equipment are produced when, through manufacturing, processing or
substantial and major assembling of components, a commercially recognized product results
that is substantially different in basic characteristics or in purpose or utility from its
components.

2.13 Notices

2.13.1 Unless otherwise stated in the Contract, all notices to be given under the Contract shall be in
writing, and shall be sent by personal delivery, special courier, telegraph, facsimile or
Electronic Data Interchange (EDI) to the address of the relevant party set out in the Contract
Agreement, with the following provisions:

(a)   Any notice sent by telegraph, facsimile or EDI shall be confirmed within two (2) days
after dispatch by notice sent by special courier, except as otherwise specified in the
Contract.

(b)   Any notice sent by special courier shall be deemed (in the absence of evidence of
earlier receipt) to have been delivered ten (10) days after dispatch. In proving the
fact of dispatch, it shall be sufficient to show that the envelope containing such notice
was properly addressed, stamped and conveyed to the postal authorities or courier
service for transmission by special courier. Provided further that whenever the postal
authorities or courier service provide a proof of delivery, the same shall also be
applicable for presenting the fact of dispatch.
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(c)   Any notice delivered personally or sent by telegraph, facsimile or EDI shall be deemed
to have been delivered on date of its dispatch.

(d)   Either party may change its postal, facsimile or EDI address or addressee for receipt of
such notices by ten (10) days’ notice to the other party in writing.

2.13.2 Notices shall be deemed to include any approvals, consents, instructions, orders and
certificates to be given under the Contract.

2.14 Governing Law & its Jurisdiction
The Contract shall be governed by and interpreted in accordance with laws of Union of India
and the Courts of XXXX* (High Court of concerned state) shall have exclusive jurisdiction in
all maters arising under this Contract.

B. Subject Matter of Contract

3. Scope of Facilities

3.1 Standards and Regulations: Following CEA regulations shall be applicable during execution of
work:

a. Construction Regulation – Central Electricity Authority (Technical Standards for
construction of electrical plants and electric lines) Regulation, 2010 (as amended time to
time)

b. Safety Regulation for construction and O&M - Central Electricity Authority (Safety
requirements for construction, Operation and Maintenance of electrical plants and electric
lines) Regulation, 2011 (as amended time to time)

c. Connectivity Regulation – Technical Standard for connectivity to the grid (Amendment)
Regulation 2013; Technical Standards for connectivity of the Distributed Generation
resources, 2013; Central Electricity Authority (Grid Standard) Regulation, 2010 (as
amended time to time)

d. Metering Regulations – Central Electricity Authority (Installation and Operation of meters)
Regulations, 2006; Central Electricity Authority (Installation and Operation of meters)
(Amendment) Regulations, 2010 and 2015 (as amended time to time)

e. Central Electricity Authority (Measures relating to safety and Electric supply regulations),
2010 and amendment regulation 2015 (as amended time to time)

3.2 Unless otherwise expressly limited in the Technical Specifications, the Contractor's obligation
shall include the provision of all Plant and Equipment and the performance of all Installation
Services required for the design, the manufacture (including procurement, quality assurance,
construction, installation, associated civil works, Pre-commissioning and delivery) of the Plant
and Equipment and the installation, completion, commissioning and performance testing of the
facilities in accordance with the plans, procedures, specifications, drawings, codes and any
other documents as specified in the Technical specifications. Such specifications include, but
are not limited to, the provision of supervision and engineering services; the supply of labour,
materials, equipment, spare parts (as specified in GCC Sub-Clause 3.3 below) and accessories;
Contractor's Equipment; construction utilities and supplies; temporary materials, structures and
facilities; transportation (including without limitation, custom clearance, port handling,
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unloading and hauling to, from and at the Site); storage and training except for those supplies,
works and services that will be provided or performed by the Employer, as set forth in
Appendix-6 (Scope of Works and Supply by the Employer) to the Contract Agreement.

3.3 The Contractor shall, unless specifically excluded in the Contract, perform all such work and/or
supply all such items and materials not specifically mentioned in the Contract but that can be
reasonably inferred from the Contract as being required for attaining Completion of the
Facilities as if such work and/or items and materials were expressly mentioned in the Contract.

3.4 The Contractor shall ensure the availability of spare parts required for the operation and
maintenance of the Facilities to the Employer for a minimum period of 5 years from Completion
of the Facilities. The Contractor shall carry sufficient inventories to ensure an ex-stock supply
of consumable spares for the plant and equipment. If so desired by the Employer, the
Contractor shall submit the specifications, price and the terms and conditions relating to the
supply thereof for such spares identified by the Employer with validity period of 6 months
within 30 days of receipt of request from Employer for its consideration and placement of
order.

3.5 The Contractor shall guarantee that in the event of termination of production of spare parts by
the Contractor or his Sub-Contractor:

(i) The Contractor shall send advance notification to the Employer of the pending termination,
with 2 (two) years time to permit the Employer to procure needed requirements, and

(ii) Following such termination, the Contractor shall furnish at no cost to the Employer the
blueprints, drawings and specification of the spare parts, if requested.

3.6 In case the Contractor fails to supply the spares parts in accordance with the terms stipulated
above, the Employer shall sanction the Contractor declaring them ineligible for a stated period
of time for future projects.

4. Time for Commencement and Completion

4.1 The Contractor shall commence work on the Facilities from the Effective Date of Contract i.e.
date of issuance of Letter of Intent (LoI) and without prejudice to GCC Sub-Clause 21.2 hereof,
the Contractor shall thereafter proceed with the Facilities in accordance with the time schedule
specified in the corresponding Appendix – 4 (Time Schedule) to the Contract Agreement of
Volume-I : Section-VI (Sample Forms and Procedures).

4.2 The Contractor shall attain Completion of the Facilities (or of a part where a separate time for
Completion of such part is specified in the Contract) within the time stated under Time for
Completion or within such extended time to which the Contractor shall be entitled under GCC
Clause 34 hereof.

4.3 The work under the contract shall preferably start from the “Sansad Adardh Gram” in presence
of public representatives of the project. Hon’ble sitting Member of Parliament and Hon’ble sitting
member of State Legislative Assembly shall be cordially invited on the occasion.

5. Contractor’s Responsibilities
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5.1 The Contractor shall design, manufacture (including associated purchases and/or
subcontracting), install and complete the Facilities with due care and diligence in accordance
with the Contract.

5.2 The Contractor confirms that it has entered into this Contract on the basis of a proper
examination of the data relating to the Facilities (including any data as to boring tests) provided
by the Employer, and on the basis of information that the Contractor could have obtained from a
visual inspection of the Site (if access thereto was available) and of other data readily available
to it relating to the Facilities as of the date twenty-eight (28) days prior to bid submission. The
Contractor acknowledges that any failure to acquaint itself with all such data and information
shall not relieve its responsibility for properly estimating the difficulty or cost of successfully
performing the Facilities.

5.3 The Contractor shall acquire in its name all permits, approvals and/or licenses from all local,
state or national government authorities or public service undertakings in the country where the
Site is located that are necessary for the performance of the Contract, including, without
limitation, visas for the Contractor’s and Subcontractor’s personnel and entry permits for all
imported Contractor’s Equipment. The Contractor shall acquire all other permits, approvals
and/or licenses that are not the responsibility of the Employer under GCC Sub-Clause 6.3 hereof
and that are necessary for the performance of the Contract.

5.4 The Contractor shall comply with all laws in force in India. The laws will include all local, state,
national or other laws that affect the performance of the Contract and bind upon the Contractor.
The Contractor shall indemnify and hold harmless the Employer from and against any and all
liabilities, damages, claims, fines, penalties and expenses of whatever nature arising or resulting
from the violation of such laws by the Contractor or its personnel, including the Subcontractors
and their personnel, but without prejudice to GCC Sub-Clause 6.1 hereof.

5.5 Any Plant, Material and Services that will be incorporated in or be required for the Facilities and
other supplies shall have their origin as specified under GCC Sub-Clause 2.12 (Country of Origin).

5.6 The Contractor shall permit the Employer to inspect the Contractor’s accounts and records
relating to the performance of the Contractor.

5.7 First-aid: The Contractor shall provide necessary first-aid facilities for all his employees,
representatives and workmen working at the Site.  Enough number of Contractor`s personnel
shall be trained in administering first-aid.

5.8 Cleanliness: The Contractor shall be responsible for keeping the entire area allotted to him clean
and free from rubbish, debris etc. during the period of Contract.  The Contractor shall employ
enough number of special personnel to thoroughly clean his work-area atleast once in a day.  All
such rubbish and scrap material shall be stacked or disposed off in a place to be identified by the
Project Manager.  Materials and stores shall be so arranged to permit easy cleaning of the area.
In areas where equipment might drip oil and cause damage to the floor surface, a suitable
protective cover of a flame resistant, oil proof sheet shall be provided to protect the floor from
such damage.

Similarly the labour colony, the offices and the residential areas of the Contractor’s employees
and workmen shall be kept clean and neat to the entire satisfaction of the Project Manager.
Proper sanitary arrangement shall be provided by the Contractor, in the work-areas, office and
residential areas of the Contractor.
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5.9 Fire Protection: The work procedures that are to be used during the erection shall be those,
which minimize fire hazards to the extent practicable. Combustible materials, combustible waste
and rubbish shall be collected and removed from the Site at least once each day. Fuels, oils and
volatile or inflammable materials shall be stored away from the construction and equipment and
materials storage areas in safe containers. Un-treated materials shall not at all be used at Site
for any other purpose unless otherwise specified. If any such materials are received with the
equipment at the Site, the same shall be removed and replaced with acceptable materials before
moving into the construction or storage area.

Similarly, corrugated paper fabricated cartons etc. will not be permitted in the construction area
either storage or for handling of materials. All such materials used shall be of waterproof and
flame resistant type. All other materials such as working drawings, plans etc., which are
combustible but are essential for the works to be executed shall be protected against combustion
resulting from welding sparks, cutting flames and other similar fire sources.

All the Contractor’s supervisory personnel and sufficient number of workers shall be trained for
firefighting and shall be assigned specific fire protection duties. Enough of such trained personnel
must be available at the Site during the entire period of the Contract.

The Contractor shall provide enough fire protection equipment of the types and numbers for the
warehouses, office, temporary structures, labour colony area etc. Access to such fire protection
equipment shall be easy and kept open at all times.

5.10 Security: The Contractor shall have total responsibility for all equipment and materials in his
custody/stores, loose, semi-assembled and/or erected by him at Site. The Contractor shall make
suitable security arrangements including employment of security personnel to ensure the
protection of all materials, equipment and works from theft, fire, pilferage and any other
damages and loss. All materials of the Contractor shall enter and leave the project site only with
the written permission of the Project Manager in the prescribed manner.

5.11 Contractor’s Area Limits: The Project Manager will mark-out the boundary limits of access roads,
parking spaces, storage and construction areas for the Contractor and the Contractor shall not
trespass the areas not so marked out for him. The Contractor shall be responsible to ensure
none of his personnel move out of the areas marked out for his operations. In case of such a
need for the Contractor’s personnel to work out of the areas marked out for him, the same shall
be done only with the written permission of the Project Manager.

5.12 Contractor’s Co-Operation with the Employer: In case where the performance of the erection
work by the Contractor affects the operation of the system facilities of the Employer, such
erection work of the Contractor shall be scheduled to be performed only in the manner stipulated
by the Project Manager and the same shall be acceptable at all times to the Contractor. The
Project Manager may impose such restrictions on the facilities provided to the Contractor such as
electricity, water, etc. as he may think fit in the interest of the Employer and the Contractor shall
strictly adhere to such restrictions and co-operate with the Project Manager. It will be the
responsibility of the Contractor to provide all necessary temporary instrumentation and other
measuring devices required during start-up and operation of the equipment systems, which are
erected by him. The Contractor shall also be responsible for flushing and initial filling of all the oil
and lubricants required for the equipment furnished and erected by him, so as to make such
equipment ready for operation. The Contractor shall be responsible for supplying such flushing
oil and other lubricants unless otherwise specified elsewhere in the document and specifications.
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6. Employer’s Responsibilities

Employer shall provide following high value major materials free of cost to the partial turnkey
contractor:

6.1.1 Power Transformer
6.1.2 Distribution Transformer
6.1.3 All type of Overhead Conductor
6.1.4 HT/LT AB Cable
6.1.5 Meters

For this, partial turnkey contractor has to provide time line for requirement of material supported
with site survey reports and including reports on deployment of sufficient manpower for
erection, testing & commissioning of these materials. The requirement of materials must be
conveyed to Employer in writing at least 3 months in advance.

6.2 The Employer shall ensure the accuracy of all information and/or data to be supplied by the
Employer as described in the corresponding Appendix - 6 (Scope of Works and Supply by the
Employer) to the Contract, except when otherwise expressly stated in the Contract.

6.3 The Employer shall be responsible for acquiring and providing legal and physical possession of
the Site and access thereto, and for providing possession of and access to all other areas
reasonably required for the proper execution of the Contract, including all requisite rights of way,
as specified in the corresponding Appendix – 6 (Scope of Works and Supply by the Employer) to
the Contract Agreement. The Employer shall give full possession of and accord all rights of
access thereto on or before the date(s) specified in that Appendix.

6.4 The Employer shall acquire and pay for all permits, approvals and/or licenses from all local, state
or national government authorities or public service undertakings in the country where the Site is
located which such authorities or undertakings require the Employer to obtain them in the
Employer's name, are necessary for the execution of the Contract (they include those required
for the performance by both the Contractor and the Employer of their respective obligations
under the Contract), including those specified in Appendix 6 (Scope of Works and Supply by the
Employer) to the Contract Agreement.

6.5 If requested by the Contractor, the Employer shall use its best endeavors to assist the Contractor
in obtaining in a timely and expeditious manner all permits, approvals and/or licenses necessary
for the execution of the Contract from all local, state or national government authorities or public
service undertakings that such authorities or undertakings require the Contractor or
Subcontractors or the personnel of the Contractor or Subcontractors, as the case may be, to
obtain.

6.6 Unless otherwise specified in the Contract or agreed upon by the Employer and the Contractor,
the Employer shall provide sufficient, properly qualified operating and maintenance personnel;
shall supply and make available all raw materials, utilities, lubricants, chemicals, catalysts, other
materials and facilities; and shall perform all work and services of whatsoever nature, to enable
the Contractor to properly carry out Commissioning, all in accordance with the provisions of
Appendix 6 (Scope of Works and Supply by the Employer) to the Contract Agreement at or
before the time specified in the program furnished by the Contractor under GCC Sub-Clause 14.2
(Program of Performance) hereof and in the manner thereupon specified or as otherwise agreed
upon by the Employer and the Contractor.
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6.7 The Employer shall be responsible for the continued operation of the Facilities after Taking Over,
in accordance with GCC Sub-Clause 20.1.5.

6.8 All costs and expenses involved in the performance of the obligations under this GCC Clause 6
shall be the responsibility of the Employer.

6.9 facilities to be provided by the employer:

a) Space: Land for Contractor’s Office, Store, Workshop etc. –
The Project Manager shall at his discretion and for the duration of execution of
the Contract make available at site, land for construction of Contractor’s field
office, workshop, stores, magazines for explosives in isolated locations,
assembling yard, etc. required for execution of the Contract. Any construction
of temporary roads, offices, workshop, etc. as per plan approved by the
Project Manager shall be done by the Contractor at his cost.

b) Electricity (Construction Power supply): Where power supply is available
with the Employer for construction purpose the same will be provided at the
job site at one point of the distribution system on chargeable basis for
consumption in works. Electricity provided for construction site will be of 440
volts, 3 phase, 50 cycles and 230 volts, 1 phase, 50 cycles. Contractor shall
provide and install all necessary switchgears, wiring fixtures, bulbs and other
temporary equipment for further distribution and utilization of energy for
power and lighting and shall remove the same on completion of the work.
Should, however, electricity be used in the Contractor’s labour/staff colony, the
power so consumed shall be charged at the prevailing tariff rate of State as
prevalent for that area at the time of its use; the supply may be withdrawn if
the power is used for purposes other than for the work of the project.

c) Water: Free supply of water will be made available for the construction
purpose wherever water is available and the same shall be given at an agreed
single point at the Site. Any further distribution will be the responsibility of the
Contractor. Free drinking water, if available, will also be provided at one
agreed point in the Site. Further distribution either to his labour colony or his
work Site or to his office shall be the responsibility of the Contractor. If water
source is not available with the employer at site for construction works, the
contractor at his own cost shall arrange the water supply.

C. Payment

7. Contract Price

7.1 The Contract Price shall be as specified in Article 2 (Contract Price and Terms of Payment) of the
Form of Contract Agreement.

7.2 The Contract Price shall be subject to adjustment in accordance with the provisions of Appendix
2 (Price Adjustment) to the Contract Agreement. The Contract Price shall be increased or
reduced on account of variation in quantity in accordance with Clause 33 of GCC.
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7.3 Subject to GCC Sub-Clauses 5.2 and 6.1 hereof, the Contractor shall be deemed to have satisfied
itself as to the correctness and sufficiency of the Contract Price, which shall, except as otherwise
provided for in the Contract, cover all its obligations under the Contract.

8. Terms of Payment

8.1 The Contract Price shall be paid as specified in the corresponding Appendix – 1 (Terms and
Procedures of Payment) to the Contract Agreement of Volume-I: Section-VI (Sample Forms and
Procedures). The procedures to be followed in making application for and processing payments
shall be those outlined in the same Appendix.

8.1.1 The mounting accessories/structure supplied along with any material like circuit
breaker, Lightening arrestor, Capacitor Bank, Control Panel, Isolator, AB Switch, CT/PT
etc. as part of main equipment shall not be paid extra under Price Schedules. The
equipment price in all such cases shall be inclusive of its mounting
accessories/structure. For example: if Circuit Breaker has been supplied along with its
mounting structure, the contractor shall not be paid separately for mounting
structure/accessories associate with Circuit Breaker.

8.2 All payments shall be made in Indian Rupees under the Contract.

8.3 The Project Manager shall within twenty-one (21) days after receipt of invoices enclosing
requisite documents as per payment terms release the payment through electronic mode in
designated bank account of the contractor.

9. Securities

9.1 Issuance of Securities
The Contractor shall provide the securities specified below in favor of the Employer at the
times, and in the amount, manner and form specified below.

9.2 Advance Payment Security

9.2.1 The Contractor shall, within twenty-eight (28) days of the notification of contract award,
provide a security in an amount equal to the advance payment calculated in accordance with
the corresponding Appendix - 1 (Terms and Procedures of Payment) to the Contract
Agreement, and in the same currency(ies) with initial validity of up to ninety (90) days
beyond the date of Completion of the Facilities in accordance with GCC Sub-Clause 20.1. The
same shall be extended by the Contractor time to time till ninety (90) days beyond the actual
date of Completion of the Facilities, as may be required under the Contract.

9.2.2 The security shall be in the Form of unconditional Bank Guarantee attached hereto in
Volume-I: Section VI - Sample Forms and Procedures. The security shall be discharged after
completion of the facilities or relevant part thereof. The advance guarantee shall be reduced
on two occasions. First reduction shall be on receipt of 50% supply cost of equipment and
second reduction shall be on receipt of 75% supply cost of equipment. The advance BG shall
also proportionately reduced to 50% and 25% value respectively of initial advance BG.

- Procedure for submission, reduction of Advance Payment Security is detailed in
Appendix-1: Terms and Procedures of payments (refer Volume-I : Section-VI (Sample Forms
and Procedures)
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9.3 Performance Security

9.3.1 The Contractor shall, within twenty-eight (28) days of the notification of Letter of Intent,
provide a performance security for the due performance of the Contract in the amount
equivalent to Ten percent (10%) of the Contract Price, with a validity upto ninety (90) days
beyond the Defect Liability Period. The same shall be extended by the Contractor time to
time till ninety (90) days beyond the actual Defect Liability Period, as may be required under
the Contract.

Apart from the Contractor’s performance security, the Contractor shall be required to
arrange additional performance securities, as specified in SCC, within twenty-eight (28)
days of the notification of award in favour of the Employer in the form acceptable to the
Employer.

9.3.2 The performance security shall be in the Form of unconditional Bank Guarantee attached
hereto in the Volume-I : Section VI - Sample Forms and Procedures.

9.3.3 Reduction in the security pro rata to the Contract Price of any part of the Facilities is not
admissible. However, if the Defects Liability Period has been extended on any part of the
Facilities pursuant to GCC Sub-Clause 22.8 hereof, the Contractor shall issue an additional
security in an amount proportionate to the Contract Price of that part. The security shall be
returned to the Contractor immediately after its expiration, provided, however, that if the
Contractor pursuant to GCC Sub-Clause 22, is liable for an extended warranty obligation, the
performance security shall be reduced to ten percent (10%) of the value of the component
covered by the extended warranty.

9.3.4 In case of award of the contract to a Joint Venture, the Bank Guarantees for performance
security and the Bank Guarantee for advance payment shall be submitted in the name of all
the partner(s) of the Joint Venture

9.4 Issuing Banks

The Bank Guarantee for Advance Payment Security and Performance Security are to be
provided by the Contractor, which should be issued either:

(a) by a Public Sector Bank located in India, or

(b) a scheduled Indian Bank having paid up capital (net of any accumulated losses) of Rs.
1,000 Million or above (the latest annual report of the Bank should support compliance
of capital adequacy ratio requirement) as per attached list only [List is placed at
Annexure-I to Section-V (SCC)], or

9.5 Indemnity

9.5.1 For the equipment/material to be provided by the Contractor as well as for owner free issued
materials, it will be the responsibility of the Contractor to take delivery, unload and store the
materials at Site and execute an Indemnity Bond and obtain authorization letter from
Employer as per proforma enclosed at Serial No. 9 – ‘Form for Indemnity Bond to be
executed by the Contractor’ of Volume-I : Section VI (Sample Forms and Procedures), in
favour of the Employer against loss, damage and any risks involved for the full value of the
materials. This Indemnity Bond shall be furnished by the Contractor before commencement
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of the supplies/taking delivery from owner stores and shall be valid till the scheduled date of
Taking Over of the equipment by the Employer.

9.5.2 In case of divisible Contracts, where the Employer hands over his equipment to the
Contractor for executing the Contract, then the Contractor shall, at the time of taking delivery
of the equipment through Bill of Landing or other dispatch documents, furnish trust Receipt
for Plant, Equipment and Materials and also execute an Indemnity Bond in favour of the
Employer in the form acceptable to the Employer for keeping the equipment in safe custody
and to utilize the same exclusively for the purpose of the said Contract. Samples of proforma
for the Trust receipt and Indemnity Bond are enclosed at Serial No. 10 of Volume-I : Section
VI (Sample Forms and Procedures). The Employer shall also issue a separate Authorization
Letter to the Contractor to enable him to take physical delivery of plant, equipment and
materials from the Employer as per proforma enclosed under Section VI (Sample Forms and
Procedures).

9A Acceptance of Bank Guarantees:-

IT enabled confirmation system shall be used in addition to existing paper based
confirmation system for verification of Bank Guarantee from issuing bank as under:

i. Getting confirmation through digitally signed secured e-mails from issuing banks;

ii. Online verification on company portal with user id and password followed by 2nd stage
authentication system generated One Time Password (OTP) on portal for
reconfirmation;

iii. E-mail confirmation followed by 2nd stage authentication by system generated SMS
through registered mobile and confirmation through SMS to the verifying officer.

Employer shall evolve its own procedure adopting any one or more of the above methods
for ensuring genuineness of Bank Guarantees, which is compatible with the guidelines of
Banks / Reserve Bank of India in addition to existing paper based confirmation system.

10. Taxes and Duties

10.1 The Contractor shall be entirely responsible for payment of all taxes, duties, license fees and
other such levies legally payable/incurred until delivery of the contracted supplies to the
Employer.

If it is statutory requirement to make deductions towards such taxes and duties or any other
applicable taxes and duties, the same shall be made by the Employer and a certificate for
the same shall be issued to the Contractor.

10.2 The Contractor shall be solely responsible for the taxes that may be levied on the
Contractor's persons or on earnings of any of his employees and shall hold the Employer
indemnified and harmless against any claims that may be made against the Employer. The
Employer does not take any responsibility whatsoever regarding taxes under Indian Income
Tax Act, for the Contractor or his personnel. If it is obligatory under the provisions of the
Indian Income Tax Act, deduction of Income Tax at source shall be made by the Employer.

10.3 In respect of direct transaction between the Employer and the Contractor, the ex-works price
is exclusive of all cost as well as duties and tax (viz., custom duties & levies, duties, sales
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tax/VAT etc.) paid or payable on components, raw materials and any other items used for
their consumption incorporated or to be incorporated in the Plant & Equipment.

Sales tax/VAT, excise duty, local tax and other levies for the Equipment/items under ‘direct
transaction’ including octroi/entry tax as applicable for destination site/state are not included
in the ex-works price. These amounts will be payable (along with subsequent variation if
any), by the Employer on the supplies made by the Contractor but limited to the tax liability
on the transaction between the Employer and the Contractor. The requisite Sales Tax
declaration forms shall be issued as under:

a) When project implementing agency or employer is a Central Public Sector Undertaking, form
shall be issued by State Distribution Company to Employer for onward issuance to contractor

b) When State Distribution Company is Employer, the form shall be issued by them.

In respect of bought-out finished items, which shall be dispatched directly from the sub-
vendor’s works to the Project site (sale-in-transit), the ex-works price is inclusive of all cost
as well as duties and taxes (viz., custom duties & levies, duties, sales tax/VAT etc.) paid or
payable and any such taxes, duties, levies additionally payable will be to Contractor's account
and no separate claim on this behalf will be entertained by the Employer. The requisite Sales
Tax declaration forms shall be issued as under:

a) When project implementing agency or employer is a Central Public Sector Undertaking, form
shall be issued by State Distribution Company to Employer for onward issuance to contractor

b) When State Distribution Company is Employer, the form shall be issued by them.

Further, the ex-works price of (i) bought-out finished Equipments/items as ‘Off the Self’ items
or dispatched directly from the Contractor’s works are exclusive of all cost as well as duties
and taxes (viz., custom duties & levies, duties, sales tax/VAT etc.) paid or payable and no
separate claim on this behalf will be entertained by the Employer. Employer shall, however,
issue requisite sales tax declaration form. If any tax exemptions, reductions,
allowances or privileges may be available to the Contractor in the Country where
the site is located, the Employer shall use its best endeavors to enable the
Contractor to benefit from such tax savings to the maximum allowable extent.

For payment/reimbursement of Sales Tax, wherever applicable, in respect of despatches
made directly from Contractor's works, invoices raised by the Contractor shall be accepted as
documentary evidence and for payment/reimbursement of VAT, VATABLE invoices raised by
the Contractor shall be accepted as documentary evidence. Similarly, pre-numbered invoices
duly signed by authorized signatory shall be considered as evidence for payment of Excise
Duty.

10.4 Octroi/entry tax as applicable for destination site/state on all items of supply including
bought-out finished items, which shall be dispatched directly from the sub-vendor’s works to
the Employer’s site (sale-in-transit) are not included in the Contract price. The applicable
octroi/entry tax in respect of all the items of supply would be reimbursed to the Contractor
separately by the Employer subject to furnishing of documentary proof.

10.5 Employer would not bear any liability on account of Service Tax. Employer shall, however,
deduct such tax at source as per the rules and issue necessary Certificate to the Contractor.
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10.6 Sales Tax/VAT on Works Contract, Turnover Tax or any other similar taxes under the Sales
Tax/VAT Act for services to be performed in India, as applicable is included in Contract Price
and Employer would not bear any liability on this account. Employer shall, however, deduct
such taxes at source as per the rules and issue Tax Deduction at Source (TDS) Certificate to
the Contractor.

10.7 For the purpose of the Contract, it is agreed that the Contract Price specified in Article
2(Contract Price and Terms of Payment) of the Contract Agreement is based on the taxes,
duties, levies and charges prevailing at the date seven (07) days prior to the last date of bid
submission (hereinafter called “Tax” in this GCC Sub-clause 10.7). If any rates of Tax are
increased or decreased, a new Tax is introduced, an existing Tax is abolished, or any change
in interpretation or application of any Tax occurs in the course of the performance of the
Contract, which was or will be assessed on the Contractor in connection with performance of
the Contract, an equitable adjustment of the Contract price shall be made to fully take into
account any such change by addition to the Contract price or deduction therefrom, as the
case may be, in accordance with GCC Clause 31 (Changes in Laws and Regulations) hereof.
However, these adjustments would be restricted to direct transactions between the Employer
and the Contractor for which the taxes and duties are reimbursable by the Employer as per
the Contract. These adjustments shall not be applicable on procurement of raw materials,
intermediary components etc by the Contractor and also not applicable on the bought out
items dispatched directly from sub-vendor’s works to site.

In respect of raw materials, intermediary components etc and bought out items, neither the
Employer nor the Contractor shall be entitled to any claim arising due to increase or
decrease in the rate of Tax, introduction of a new Tax or abolition of an existing Tax in the
course of the performance of the Contract.

D. Intellectual Property

11. Copy Right

11.1 The copyright in all drawings, documents and other materials containing data and
information furnished to the Employer by the Contractor herein shall remain vested in the
Contractor or, if they are furnished to the Employer directly or through the Contractor by
any third party, including supplies of materials, the copyright in such materials shall remain
vested in such third party.

The Employer shall however be free to reproduce all drawings, documents and other
material furnished to the Employer for the purpose of the Contract including, if required, for
operation and maintenance.

11.2 The copyright in all drawings, documents and other materials containing data and
information furnished to the Contractor by the Employer herein shall remain vested in the
Employer.

12. Confidential Information

12.1 The Employer and the Contractor shall keep confidential and shall not, without the written
consent of the other party hereto, divulge to any third party any documents, data or other
information furnished directly or indirectly by the other party hereto in connection with the
Contract, whether such information has been furnished prior to, during or following
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termination of the Contract. Notwithstanding the above, the Contractor may furnish to its
Subcontractor(s) such documents, data and other information it receives from the Employer
to the extent required for the Subcontractor(s) to perform its work under the Contract, in
which event the Contractor shall obtain from such Subcontractor(s) an undertaking of
confidentiality similar to that imposed on the Contractor under this GCC Clause 12.

12.2 The Employer shall not use such documents, data and other information received from the
Contractor for any purpose other than the operation and maintenance of the Facilities.
Similarly, the Contractor shall not use such documents, data and other information received
from the Employer for any purpose other than the design, procurement of Plant and
Equipment, construction or such other work and services as are required for the
performance of the Contract.

12.3 The obligation of a party under GCC Sub-Clauses 12.1 and 12.2 above, however, shall not
apply to that information which

(a) now or hereafter enters the public domain through no fault of that party
(b) can be proven to have been possessed by that party at the time of disclosure and

which was not previously obtained, directly or indirectly, from the other party hereto
(c) otherwise lawfully becomes available to that party from a third party that has no

obligation of confidentiality.

12.4 The above provisions of this GCC Clause 12 shall not in any way modify any undertaking of
confidentiality given by either of the parties hereto prior to the date of the Contract in
respect of the Facilities or any part thereof.

12.5 The provisions of this GCC Clause 12 shall survive termination, for whatever reason, of the
Contract.

E. Execution of the Facilities

13. Representatives

13.1 If the Project Manager is not named in the Contract, then within fourteen (14) days of the
Effective Date, the Employer shall appoint and notify the Contractor in writing of the name of
Project Manager. The Employer may from time to time appoint some other person as the project
Manager in place of the person previously so appointed, and shall give a notice of the name of
such other person to the Contractor without delay. The Employer shall take all reasonable care
to see that no such appointment is made at such a time or in such a manner as to impede the
progress of work on the Facilities. The Project Manager shall represent and act for the Employer
at all times during the currency of the Contract. All notices, instructions, orders, certificates,
approvals and all other communications under the Contract shall be given by the Project
Manager, except as herein otherwise provided.
All notices, instructions, information and other communications given by the Contractor to the
Employer under the Contract shall be given to the Project Manager, except as herein otherwise
provided.

13.2 Contractor’s Representative & Construction Manager

13.2.1 If the Contractor’s Representative is not named in the Contract, then within fourteen (14)
days of the Effective Date, the Contractor shall appoint the Contractor’s Representative and
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shall request the Employer in writing to approve the person so appointed. If the Employer
makes no objection to the appointment within fourteen (14) days, the Contractor’s
Representative shall be deemed to have been approved. If the Employer objects to the
appointment within fourteen (14) days giving the reason therefor, then the Contractor shall
appoint a replacement within fourteen (14) days of such objection, and the foregoing
provisions of this GCC Sub-Clause 13.2.1 shall apply thereto.

13.2.2 The Contractor’s Representative shall represent and act for the Contractor at all times during
the currency of the Contract and shall give to the Project Manager all the Contractor’s
notices, instructions, information and all other communications under the Contract. All
notices, instructions, information and all other communications given by the Employer or the
Project Manager to the Contractor under the Contract shall be given to the Contractor’s
Representative or, in its absence, its deputy, except as herein otherwise provided. The
Contractor shall not revoke the appointment of the Contractor’s Representative without the
Employer’s prior written consent, which shall not be unreasonably withheld. If the Employer
consents thereto, the Contractor shall appoint some other person as the Contractor’s
Representative, pursuant to the procedure set out in GCC Sub-Clause 13.2.1.

13.2.3 The Contractor’s Representative may, subject to the approval of the Employer (which shall
not be unreasonably withheld), at any time delegate to any person any of the powers,
functions and authorities vested in him or her. Any such delegation may be revoked at any
time. Any such delegation or revocation shall be subject to a prior notice signed by the
Contractor’s Representative, and shall specify the powers, functions and authorities thereby
delegated or revoked. No such delegation or revocation shall take effect unless and until a
copy thereof has been delivered to the Employer and the Project Manager. Any act or
exercise by any person of powers, functions and authorities so delegated to him or her in
accordance with this GCC Sub-Clause 13.2.3 shall be deemed to be an act or exercise by the
Contractor’s Representative.

13.2.3.1 Notwithstanding anything stated in GCC Sub-Clause 13.1 and 13.2.1 above, for the purpose
of execution of Contract, the Employer and the Contractor shall finalize and agree to a
Contract Co-ordination Procedure and all the communication under the Contract shall be in
accordance with such Contract Coordination Procedure.

13.2.4 From the commencement of installation of the Facilities at the Site until Operational
Acceptance, the Contractor's Representative shall appoint a suitable person as the
construction manager, (hereinafter referred to as "the Construction Manager"). The
Construction Manager shall supervise all work done at the Site by the Contractor and shall be
present at the Site through-out normal working hours except when on leave, sick or absent
for reasons connected with the proper performance of the Contract. Whenever the
Construction Manager is absent from the Site, a suitable person shall be appointed to act as
his or her deputy.

13.2.5 The Employer may by notice to the Contractor object to any representative or person
employed by the Contractor in the execution of the Contract who, in the reasonable opinion
of the Employer, may behave inappropriately, may be incompetent or negligent, or may
commit a serious breach of the Site regulations provided under GCC Sub-Clause 18.3. The
Employer shall provide evidence of the same, whereupon the Contractor shall remove such
person from the Facilities.
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13.2.6 If any representative or person employed by the Contractor is removed in accordance with
GCC Sub-Clause 13.2.5, the Contractor shall, where required, promptly appoint a
replacement.

14. Work Program

14.1 Contractor’s Organization

The Contractor shall supply to the Employer and the Project Manager a chart showing the
proposed organization to be established by the Contractor for carrying out work on the
Facilities. The chart shall include the identities of the key personnel together with the
curricula vitae of such key personnel to be employed within twenty-one (21) days of the
Effective Date. The Contractor shall promptly inform the Employer and the Project Manager
in writing of any revision or alteration of such an organization chart.

14.2 Program of Performance

Within twenty-eight (28) days after the date of Notification of Award, the Contractor shall
prepare and submit to the Project Manager a detailed program of performance of the
Contract (L2 Network) in the form of the Critical Path Method (CPM), the PERT network, or
other internationally used programs and showing the sequence in which it proposes to
design, manufacture, transport, assemble, install and pre-commissioning the Facilities, as
well as the date by which the Contractor reasonably requires that the Employer shall have
fulfilled its obligations under the Contract so as to enable the Contractor to execute the
Contract in accordance with the program and to achieve Completion, Commissioning and
Acceptance of the Facilities in accordance with the Contract. The program so submitted by
the Contractor shall accord with the Time Schedule included in Appendix-4 (Time Schedule)
to the Contract Agreement and any other dates and periods specified in the Contract. The
Contractor shall update and revise the program as and when appropriate or when required
by the Project Manager, but without modification in the Times for Completion under GCC
Sub-Clause 4.2 and any extension granted in accordance with GCC Clause 34, and shall
submit all such revisions to the Project Manager.

In the PERT chart contractor shall highlight clearly timelines for requirement of major high
value owner supplied materials.

14.3 Progress Report

The Contractor shall monitor progress of all the activities specified in the program referred
to in GCC Sub-Clause 14.2 above, and supply a progress report to the Project Manager
every month and as & when required.

The progress report shall be in a form acceptable to the Project Manager and shall indicate:
(a) percentage completion achieved compared with the planned percentage completion for
each activity; and (b) where any activity is behind the program, giving comments and likely
consequences and stating the corrective action being taken.

14.4 Progress of Performance

If at any time the Contractor’s actual progress falls behind the program referred to in GCC
Sub-Clause 14.2, or it becomes apparent that it will so fall behind, the Contractor shall, at
the request of the Employer or Project Manager, prepare and submit to the Project Manager
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a revised program, taking into account the prevailing circumstances, and shall notify the
Project Manager of the steps being taken to expedite progress so as to attain Completion of
the Facilities within the Time for Completion under GCC Sub-Clause 4.2, any extension
thereof entitled under GCC Sub-Clause 34.1, or any extended period as may otherwise be
agreed upon between the Employer and the Contractor.

14.5 Work Procedures

The Contract shall be executed in accordance with the Contract Documents and the
procedures given in the section on Sample Forms and Procedures of the Contract
Documents.

The Contractor may execute the Contract in accordance with its own standard project
execution plans and procedures to the extent that they do not conflict with the provisions
contained in the Contract.

14.6 It is emphasized to conduct monthly contract review meeting with senior most
officers of partial turnkey contractor at their headquarters or at project site.
Employer shall decide venue of such monthly contract review meeting. In this
meeting, three months rolling plan of mobilisation of materials and manpower shall
be reviewed. Progress of works achieved on ground shall also be reviewed along
with all pending issues related to availability of fronts, payments, contractual issues,
if any, etc. Minutes of the meeting shall be issued by Employer within a week time.
Performance of contractor shall be reviewed based on commitment and actual
achievement on ground. Planning, commitment, review and evaluation of
performance of contractor through this meeting shall be under overall agreed
project execution plan (PERT Chart).

14.7 It is also emphasized to conduct monthly contract review meeting with sub-
contractor in presence of senior most officers of partial turnkey contractor at their
headquarters or at project site. Employer shall decide venue of such review
meeting. In this meeting, three months rolling plan of mobilisation of materials and
manpower shall be reviewed. Progress of works achieved on ground shall also be
reviewed along with all pending issues related to availability of fronts, payments,
contractual issues, if any, etc.

15. Subcontracting

The Contractor may, after informing the Project Manager and getting his written approval, assign
or sub-let the Supply Contract or any part thereof other than for raw material, for minor details
or for any part of the plant for which makes are identified in the Contract.  Suppliers of the
equipment not identified in the Contract or any change in the identified suppliers shall be
subjected to approval by the Project Manager. The experience list of equipment vendors under
consideration by the Contractor for this Contract shall be furnished to the Project Manager for
approval prior to procurement of all such items/equipment.

Field execution of the contract shall not be sub-contracted without written permission of the
Employer. On case to case basis, if employer gets satisfied with, permission for sub-contracting
entire or part project execution work may be permitted (level-1). However, further sub-letting of
field execution works by sub-contractor (Level-2) shall not be acceptable by employer. In case of
further sub-letting of contract, it would be construed as non-performance and breach of the
contract. Contractual action shall then be initiated as per provisions of the contract.
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Such assignment/sub-letting shall not relieve the Contractor of any obligation, duty or
responsibility under the Contract.

15.1 The corresponding Appendix (List of Approved Subcontractors) to the Contract Agreement
specifies major items of supply or services and a list of approved Subcontractors against each
item, including vendors. Insofar as no Subcontractors are listed against any such item, the
Contractor shall prepare a list of Subcontractors for such item for inclusion in such list. The
Contractor may from time to time propose any addition to or deletion from any such list. The
Contractor shall submit any such list or any modification thereto to the Employer for its
approval in sufficient time so as not to impede the progress of work on the Facilities. Such
approval by the Employer for any of the Subcontractors shall not relieve the Contractor from
any of its obligations, duties or responsibilities under the Contract.

15.2 For items or parts of the Facilities not specified in the corresponding Appendix (List of
Approved Subcontractors) to the Contract Agreement for Supply Contract(s), the
Contractor may employ such Subcontractors as it may select, at its discretion.

16. Design and Engineering

16.1 Specifications and Drawings

16.1.1 The Contractor shall execute the basic and detailed design and the engineering work in
compliance with the provisions of the Contract, or where not so specified, in accordance with
good engineering practice.

The Contractor shall be responsible for any discrepancies, errors or omissions in the
specifications, drawings and other technical documents that it has prepared, whether such
specifications, drawings and other documents have been approved by the Project Manager
or not, provided that such discrepancies, errors or omissions are not because of inaccurate
information furnished in writing to the Contractor by or on behalf of the Employer.

16.1.2 The Contractor shall be entitled to disclaim responsibility for any design, data, drawing,
specification or other document, or any modification thereof provided or designated by or on
behalf of the Employer, by giving a notice of such disclaimer to the Project Manager.

16.2 Codes and Standards

Wherever references are made in the Contract to codes and standards in accordance with
which the Contract shall be executed, the edition or the revised version of such codes and
standards current at the date twenty-eight (28) days prior to date of bid submission shall
apply unless otherwise specified. During Contract execution, any changes in such codes and
standards shall be applied after approval by the Employer and shall be treated in accordance
with GCC Clause 33.

16.3 Approval/Review of Technical Documents by Project Manager

16.3.1 The Contractor shall prepare (or cause its Subcontractors to prepare) and furnish to the
Project Manager the documents listed in Appendix-7 (List of Documents for Approval or
Review) to the Contract Agreement for its approval or review as specified and as in
accordance with the requirements of GCC Sub-Clause 14.2 (Program of Performance).
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Any part of the Facilities covered by or related to the documents to be approved by the
Project Manager shall be executed only after the Project Manager's approval thereof.

GCC Sub-Clauses 16.3.2 through 16.3.7 shall apply to those documents requiring the Project
Manager's approval, but not to those furnished to the Project Manager for its review only.

16.3.2 Within twenty one (21) days after receipt by the Project Manager of any document requiring
the Project Manager's approval in accordance with GCC Sub-Clause 16.3.1, the Project
Manager shall either return one copy thereof to the Contractor with its approval endorsed
thereon or shall notify the Contractor in writing of its disapproval thereof and the reasons
therefor and the modifications that the Project Manager proposes.

16.3.3 The Project Manager shall not disapprove any document, except on the grounds that the
document does not comply with some specified provision of the Contract or that it is contrary
to good engineering practice.

16.3.4 If the Project Manager disapproves the document, the Contractor shall modify the document
and resubmit it for the Project Manager's approval in accordance with GCC Sub-Clause
16.3.2. If the Project Manager approves the document subject to modification(s), the
Contractor shall make the required modification(s), and upon resubmission with the required
modifications the document shall be deemed to have been approved.

The procedure for submission of the documents by the Contractor and their approval by the
Project Manager shall be discussed and finalized with the Contractor.

16.3.5 If any dispute or difference occurs between the Employer and the Contractor in connection
with or arising out of the disapproval by the Project Manager of any document and/or any
modification(s) thereto that cannot be settled between the parties within a reasonable
period, then such dispute or difference may be referred to an Arbitrator for determination in
accordance with GCC Sub-Clause 39 hereof. If such dispute or difference is referred to an
Arbitrator, the Project Manager shall give instructions as to whether and if so, how,
performance of the Contract is to proceed. The Contractor shall proceed with the Contract in
accordance with the Project Manager’s instructions, provided that if the Arbitrator upholds
the Contractor’s view on the dispute and if the Employer has not given notice under GCC
Sub-Clause 39 hereof, then the Contractor shall be reimbursed by the Employer for any
additional costs incurred by reason of such instructions and shall be relieved of such
responsibility or liability in connection with the dispute and the execution of the instructions
as the Arbitrator shall decide, and the Time for Completion shall be extended accordingly.

16.3.6 The Project Manager’s approval, with or without modification of the document furnished by
the Contractor, shall not relieve the Contractor of any responsibility or liability imposed upon
it by any provisions of the Contract except to the extent that any subsequent failure results
from modifications required by the Project Manager.

16.3.7 The Contractor shall not depart from any approved document unless the Contractor has first
submitted to the Project Manager an amended document and obtained the Project Manager’s
approval thereof, pursuant to the provisions of this GCC Sub-Clause 16.3. If the Project
Manager requests any change in any already approved document and/or in any document
based thereon, the provisions of GCC Clause 33 shall apply to such request.

17. Plant and Equipment
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17.1 Subject to GCC Sub-Clause 10.2, the Contractor shall manufacture or procure and transport
all the Plant and Equipment in an expeditious and orderly manner to the Site.

17.2 Employer-Supplied Plant, Equipment, and Materials

If the corresponding Appendix – 6 (Scope of Works and Supply by the Employer) to the
Contract Agreement provides that the Employer shall furnish any specific items of
machinery, equipment or materials to the Contractor, the following provisions shall apply:

17.2.1 The Employer shall, at its own risk and expense, transport each item to the place on or near
the Site as agreed upon by the parties and make such item available to the Contractor at
the time specified in the program furnished by the Contractor, pursuant to GCC Sub-Clause
14.2, unless otherwise mutually agreed.

17.2.2 The equipment & materials to be furnished by the Employer shall be supplied to the
Contractor at the depots established by the Contractor or the Employer. The Lorry Receipts
for the materials will be handed over to the Contractor by the representative of the
Employer as and when the same are received. The Contractor shall be responsible for
taking delivery of these materials from the railways/road transporter, unloading them from
the transporter, carting them to different stores built by him for the purpose, the unloading
and cartage being at the cost of the Contractor. All wharfage and demurrage charges
incurred due to delay in taking delivery will be to the Contractor’s account, except those
due to reasons beyond his control in which case the Contractor shall immediately intimate
the Project Manager for settling the claims. The Contractor shall be responsible for proper
handling and storage of these materials from the time of receipt upto the time of Taking
Over of the Facilities by the Employer.

17.2.3 Yards and store provided by the Contractor for stacking and storage of materials shall be
open for inspection by the Employer as and when required. The cost of handling and
storage shall be to the Contractor’s account.

17.2.4 Upon receipt of such item, the Contractor shall inspect the same visually and notify the
Project Manager of any detected shortage, defect or default. For the material being
arranged by the Employer and supplied to the Contractor for erection, are received short,
broken or damaged, an entry shall be made in the delivery register of the railway
authorities/road transporter as far as possible and a report of the same giving full details of
shortage and damages along with a copy of report entered in the delivery register of the
road transporter/railways shall be submitted by the Contractor to the Project Manager and
Employer’s consignee immediately. The Employer shall immediately remedy any shortage,
defect or default, or the Contractor shall, if practicable and possible, at the request of the
Employer, remedy such shortage, defect or default at the Employer’s cost and expense.
After inspection, such item shall fall under the care, custody and control of the Contractor.
The provision of this GCC Sub-Clause 17.2.4 shall apply to any item supplied to remedy any
such shortage or default or to substitute for any defective item, or shall apply to defective
items that have been repaired.

17.2.5 The foregoing responsibilities of the Contractor and its obligations of care, custody and
control shall not relieve the Employer of liability for any undetected shortage, defect or
default, nor place the Contractor under any liability for any such shortage, defect or default
whether under GCC Clause 22 or under any other provision of Contract.

17.3 Transportation



Volume-I : Section-IV
General Conditions of Contract (GCC)

26

DDUGJY & IPDS/SBD/NIMM/R0

17.3.1 The Contractor shall at its own risk and expense transport all the Plant and Equipment
(supplied by partial turnkey contractor or free supply by Employer) and the Contractor’s
Equipment to the Site by the mode of transport that the Contractor judges most suitable
under all the circumstances. The contractor shall be responsible for taking delivery from
DISCOM/Power Deptt. stores, loading, transportation, enroute stacking, unloading at site
etc for employer free issued materials. In the event of damage, loss etc of materials free
issued by Employer, the partial turnkey contractor shall be responsible to replace/replenish
the materials/equipment having same size, capacity, technical specifications, drawing etc.

17.3.2 Unless otherwise provided in the Contract, the Contractor shall be entitled to select any
safe mode of transport operated by any person to carry the Plant and Equipment and the
Contractor’s Equipment.

17.3.3 Upon dispatch of each shipment of the Plant and Equipment and the Contractor’s
Equipment, the Contractor shall notify the Employer by e-mail, telex, facsimile or Electronic
Data Interchange (EDI) of the description of the Plant and Equipment and of the
Contractor’s Equipment, the point and means of dispatch, and the estimated time and point
of arrival in the country where the Site is located, if applicable, and at the Site. The
Contractor shall furnish the Employer with relevant shipping documents to be agreed upon
between the parties.

17.3.4 The Contractor shall be responsible for obtaining, if necessary, approvals from the
authorities for transportation of the Plant and Equipment and the Contractor’s Equipment to
the Site. The Employer shall use its best endeavors in a timely and expeditious manner to
assist the Contractor in obtaining such approvals, if requested by the Contractor. The
Contractor shall indemnify and hold harmless the Employer from and against any claim for
damage to roads, bridges or any other traffic facilities that may be caused by the transport
of the Plant and Equipment and the Contractor’s Equipment to the Site.

17.4 Delivery and Documents

17.4.1 Delivery Documents

Upon shipment, the Contractor shall notify the Employer with full details of the dispatch and
shall furnish the documents as specified in the corresponding Appendix - 1 (Terms and
Procedures of Payment) to the Contract Agreement

17.4.2 Packing

17.4.2.1 The Contractor shall provide such packing of the Goods as it is required to prevent their
damage or deterioration during transit to their final destination as indicated in the Contract.
The packing shall be sufficient to withstand, without limitation, rough handling during
transit and exposure to extreme temperatures, salt and precipitation during transit and
open storage.  Packing case size and weights shall take into consideration, where
appropriate, the remoteness of the Goods final destination and the absence of heavy
handling facilities at all points in transit.

17.4.2.2 The packing, marking and documentation within and outside the packages shall comply
strictly with such special requirements as shall be expressly provided for in the Contract
and, subject to any subsequent instruction ordered by the Employer consistent with the
requirements of the Contract.



Volume-I : Section-IV
General Conditions of Contract (GCC)

27

DDUGJY & IPDS/SBD/NIMM/R0

17.4.3 Materials Handling and Storage:

All the equipment furnished under the Contract and arriving at Site (materials supplied by
contractor as well as material free issued by Employer) shall be promptly received,
unloaded, transported and stored in the storage spaces by the Contractor.

Contractor shall be responsible for examining all the shipment and notify the Project
Manager immediately of any damages, storage, discrepancy etc, for the purpose of Project
Manager’s information only. The Contractor shall submit to the Project Manager every week
a report detailing all the receipts during the week. However, the Contractor shall be solely
responsible for any shortages or damages in transit, handling and/ or in storage and
erection of the equipment at Site. Any demurrage, wharfage and other such charges
claimed by the transporters, railways etc, shall be to the account of the Contractor.

The Contractor shall maintain an accurate and exhaustive record detailing out the list of all
equipment received by him for the purpose of erection and keep such record open for the
inspection of the Project Manager.

All equipment shall be handled very carefully to prevent any damage or loss. No bare wire
ropes, slings, etc. shall be used for unloading and/or handling of the equipment without the
specific written permission of the Project Manager. The equipment stored shall be properly
protected to prevent damage either to the equipment or to the floor where they are stored.
The equipment from the store shall be moved to the actual location at the appropriate time
so as to avoid damage of such equipment at Site.

All electrical panels, control gears, motors and such other devices shall be properly dried by
heating before they are installed and energized. Motor bearings, slip ring, commutators and
other exposed parts shall be protected against moisture ingress and corrosion during
storage and periodically inspected.

All the electrical equipment such as transformers, cables, insulators, motors, generators,
etc. shall be tested for insulation resistance at least once in three months from the date of
receipt till the date of commissioning and a record of such measured insulation values
maintained by the Contractor. Such records shall be opened for inspection by the Project
Manager.

The Contractor shall ensure that all the packing materials and protection devices, used for
various equipment during transit and storage, are removed before the equipment are
installed.

The consumable and other supplies likely to deteriorate due to storage must be thoroughly
protected and stored in a suitable manner to prevent damage or deterioration in quality by
storage.

All the materials stored in the open or dusty location must be covered with suitable
weatherproof and flame proof covering material wherever applicable.

If the materials belonging to the Contractor are stored in areas other than those earmarked
for him, the Project Manager will have the right to get it moved to the area earmarked for
the Contractor at the Contractor’s cost.
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The Contractor shall be responsible for making suitable indoor storage facilities to store all
equipment, which require indoor storage.  Normally all the electrical equipment such as
motors, control gears, generators, exciters and consumables like electrodes, lubricants etc.
shall be stored in the closed storage space.  The Project Manager, in addition, may direct
the Contractor to move certain other materials, which in his opinion will require indoor
storage, to indoor storage areas, which the Contractor shall strictly comply with.

18. Installation

18.1 Setting Out/Supervision/Labor

18.1.1 Bench Mark: The Contractor shall be responsible for the true and proper setting-out of the
Facilities in relation to bench marks, reference marks and lines provided to it in writing by
or on behalf of the Employer.

If, at any time during the progress of installation of the Facilities, any error shall appear in
the position, level or alignment of the Facilities, the Contractor shall forthwith notify the
Project Manager of such error and, at its own expense, immediately rectify such error to the
reasonable satisfaction of the Project Manager. If such error is based on incorrect data
provided in writing by or on behalf of the Employer, the expense of rectifying the same shall
be borne by the Employer.

18.1.2 Contractor’s Supervision: The Contractor shall give or provide all necessary superintendence
during the installation of the Facilities, and the Construction Manager or its deputy shall be
constantly on the Site to provide full-time superintendence of the installation. The
Contractor shall provide and employ only technical personnel who are skilled and
experienced in their respective callings and supervisory staff who are competent to
adequately supervise the work at hand.

18.1.3 Labor:

(a) The Contractor shall provide and employ on the Site in the installation of the Facilities
such skilled, semi-skilled and unskilled labor as is necessary for the proper and timely
execution of the Contract. The Contractor is encouraged to use local labor that has
the necessary skills.

(b) Unless otherwise provided in the Contract, the Contractor at its own expense shall be
responsible for the recruitment, transportation, accommodation and catering of all
labor, local or expatriate, required for the execution of the Contract and for all
payments in connection therewith.

(c) The Contractor shall at all times during the progress of the Contract use its best
endeavors to prevent any unlawful, riotous or disorderly conduct or behavior by or
amongst its employees and the labor of its Subcontractors.

(d) The Contractor shall, in all dealings with its labor and the labor of its Subcontractors
currently employed on or connected with the Contract, pay due regard to all
recognized festivals, official holidays, religious or other customs and all local laws and
regulations pertaining to the employment of labor.

18.2 Contractor’s Equipment
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18.2.1 All Contractor’s Equipment brought by the Contractor onto the Site shall be deemed to be
intended to be used exclusively for the execution of the Contract. The Contractor shall not
remove the same from the Site without the Project Manager’s consent that such
Contractor’s Equipment is no longer required for the execution of the Contract.

18.2.2 Unless otherwise specified in the Contract, upon completion of the Facilities, the Contractor
shall remove from the Site all Equipment brought by the Contractor onto the Site and any
surplus materials remaining thereon.

18.2.3 The Employer will, if requested, use its best endeavors to assist the Contractor in obtaining
any local, state or national government permission required by the Contractor for the
export of the Contractor’s Equipment imported by the Contractor for use in the execution of
the Contract that is no longer required for the execution of the Contract.

18.3 Site Regulations and Safety

The Employer and the Contractor shall establish Site regulations setting out the rules to be
observed in the execution of the Contract at the Site and shall comply therewith. The
Contractor shall prepare and submit to the Employer, with a copy to the Project Manager,
proposed Site regulations for the Employer’s approval, which approval shall not be
unreasonably withheld.

Such Site regulations shall include, but shall not be limited to, rules in respect of security,
safety of the Facilities, gate control, sanitation, medical care, and fire prevention.

18.3.1 Compliance with Labour Regulations

18.3.1.1 During continuance of the contract, the Contractor and his sub-contractors shall abide at all
times by all applicable existing labour enactments and rules made thereunder, regulations
notifications and byelaws of the State or Central Government or local authority and any
other labour law (including rules), regulations bye laws that may be passed or notification
that may be issued under any labour law in future either by the State or the Central
Government or the local authority. The employees of the Contractor and the Sub-contractor
in no case shall be treated as the employees of the Employer at any point of time.

18.3.1.2 The Contractor shall keep the Project Manager indemnified in case any action is taken
against the Contractor by the competent authority on account of contravention of any of
the provisions of any Act or rules made thereunder, regulations or notifications including
amendments.

18.3.1.3 If the Project Manager/Employer is caused to pay under any law as principal employer such
amounts as may be necessary to cause or observe, or for non-observance of the provisions
stipulated in the notifications/ byelaws/Acts/ Rules/regulations including amendments, if
any, on the part of the Contractor, the Project Manager shall have the right to deduct any
money due to the Contractor under this contract or any other contract with the Project
Manager/Employer including his amount of performance security for adjusting the aforesaid
payment. The Project Manager shall also have right to recover from the Contractor any sum
required or estimated to be required for making good the loss or damage suffered by the
Project Manager/Employer.
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Notwithstanding the above, the Contractor shall furnish to the Project Manager the
details/documents evidencing the Contractor’s compliance to the laws applicable to
establishments engaged in building and other construction works, as may be sought by the
Project Manager. In particular the Contractor shall submit quarterly certificate regarding
compliance in respect of provisions of Employees’ Provident Fund and Misc. Provisions Act
1952 or latest to the Project Manager.

18.3.1.4 Salient features of some major laws applicable to establishments engaged in building and
other construction works:

(a) Workmen Compensation Act 1923 or latest: The Act provides for compensation in
case of injury by accident arising out of and during the course of employment.

(b) Payment of Gratuity Act 1972 or latest: Gratuity is payable to an employee under the
Act on satisfaction of certain conditions on separation if an employee has completed
5 years service or more or on death at the rate of 15 days wages for every completed
year of service. The Act is applicable to all establishments employing 10 or more
employees.

(c) Employee P.F. and Miscellaneous Provision Act 1952 or latest: The Act provides for
monthly contribution by the partial turnkey Contractor plus his workers @10% or
8.33%. The benefits under the Act are:

(i) Pension or family pension on retirement or death, as the case may be.
(ii) Deposit linked insurance on death in harness of the worker.
(iii) Payment of P.F. accumulation on retirement/death etc.

(d) Maternity Benefit Act 1951 or latest: The Act provides for leave and some other
benefits to women employees in case of confinement or miscarriage etc.

(e) Contract Labour (Regulation & Abolition) Act 1970 or latest: The Act provides for
certain welfare measures to be provided by the Contractor to contract labour and in
case the Contractor fails to provide, the same are required to be provided, by the
Principal Employer by law. The Principal Employer is required to take Certification of
Registration and the Contractor is required to take license from the designated
Officer. The Act is applicable to the establishments or Contractor of Principal
Employer if they employ 20 or more contract labour.

(f) Minimum Wages Act 1948 or latest: The Contractor is supposed to pay not less than
the Minimum Wages fixed by appropriate Government as per provision of the Act if
the employment is a scheduled employment. Construction of Buildings, Roads,
Runways are scheduled employments.

(g) Payment of Wages Act 1936 or latest: It lays down as to by what date the wages are
to be paid, when it will be paid and what deductions can be made from the wages of
the workers.

(h) Equal Remuneration Act 1979 or latest: The Act provides for payment of equal wages
for work of equal nature to Male and Female workers and for not making
discrimination against Female employees in the matters of transfers, training and
promotions etc.
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(i) Payment of Bonus Act 1965 or latest: The Act is applicable to all establishments
employing 20 or more employees. The Act provides for payments of annual bonus
subject to a minimum of 8.33% of wages and maximum of 20% of wages to
employees drawing Rs. 3500/- per month or less. The bonus is to be paid to
employees getting Rs. 2500/- per month or above upto Rs. 3500/- per month shall be
worked out by taking wages as Rs. 2500/- per month only. The Act does not apply to
certain establishments. The newly set-up establishments are exempted for five years
in certain circumstances. Some of the State Governments have reduced the
employment size from 20 to 10 for the purpose of applicability of this Act. The above
guidelines shall be liable to change with the change in act/notification by relevant
statutory authority.

(j) Industrial Dispute Act 1947 or latest: the Act lays down the machinery the procedure
for resolution of Industrial disputes, in what situations a strike or lock-out becomes
illegal and what are the requirements for laying off or retrenching the employees or
closing down the establishment.

(k) Industrial Employment (Standing Orders) Act 1946 or latest: It is applicable to all
establishments employing 100 or more workmen (employment size reduced by some
of the States and Central Government to 50). The Act provides for laying down rules
governing the conditions of employment by the employer (i.e. partial turnkey
contractor) on matters provided in the Act and get the same certified by the
designated Authority.

(l) Trade Unions Act 1926 or latest:  The Act lays down the procedure for registration of
trade unions of workmen and contractors. The Trade Unions registered under the Act
have been given certain immunities from civil and criminal liabilities.

(m) Child Labour (Prohibition & Regulation) Act 1986 or latest: The Act prohibits
employment of children below 14 years of age in certain occupations and processes
and provides for regulation of employment of children in all other occupations and
processes. Employment of Child Labour is prohibited in Building and Construction
Industry.

(n) Inter-State Migrant workmen’s (Regulation of Employment & Conditions of Service
Act 1979 or latest: The Act is applicable to an establishment which employs 5 or
more inter-state migrant workmen through an intermediary (who has recruited
workmen in one state for employment in the establishment situated in another state).
The Inter-State migrant workmen, in an establishment to which this Act becomes
applicable, are required to be provided certain facilities such as housing, medical aid,
traveling expenses from home upto the establishment and back, etc.

(o) The Building and Other Construction workers (Regulation of Employment and
Conditions of Service) Act 1996 or latest and the Cess Act of 1996 or latest: All the
establishments who carry on any building or other construction work and employ 10
or more workers are covered under this Act. All such establishments are required to
pay cess at the rate not exceeding 2% of the cost of construction as may be modified
by the Government. The partial turnkey contractor of the establishment is required to
provide safety measures at the electrical construction site, substations, building or
construction work and other welfare measures, such as Canteens, First-Aid facilities,
Ambulance, Housing accommodations for workers near the work place etc. The
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partial turnkey contractor to whom the Act applies has to obtain a registration
certificate from the Registering Officer appointed by the government.

(p) Factories Act 1948 or latest: The Act lays down the procedure for approval at plans
before setting up a factory, health and safety provisions, welfare provisions, working
hours, annual earned leave and rendering information regarding accidents or
dangerous occurrences to designated authorities. It is applicable to premises
employing 10 persons or more with aid of power or 20 or more persons without the
aid of power engaged in manufacturing process.

18.3.2 Protection of Environment

The Contractor shall take all reasonable steps to protect the environment on and off the Site
and to avoid damage or nuisance to persons or to property of the public or others resulting
from pollution, noise or other causes arising as consequence of his methods of operation.

During continuance of the Contract, the Contractor and his Sub-contractors shall abide at all
times by all existing enactments on environmental protection and rules made thereunder,
regulations, notifications and bye-laws of the State or Central Government, or local
authorities and any other law, bye-law, regulations that may be passed or notification that
may be issued in this respect in future by the State or Central Government or the local
authority.

Salient features of some of the major laws that are applicable are given below:

The Water (Prevention and Control of Pollution) Act, 1974 or latest, This provides for the
prevention and control of water pollution and the maintaining and restoring of
wholesomeness of water. ‘Pollution’ means such contamination of water or such alteration
of the physical, chemical or biological properties of water or such discharge of any sewage
or trade effluent or of any other liquid, gaseous or solid substance into water (whether
directly or indirectly) as may, or is likely to, create a nuisance or render such water harmful
or injurious to public health or safety, or to domestic, commercial, industrial, agricultural or
other legitimate uses, or to the life and health of animals or plants or of aquatic organisms.

The Air (Prevention and Control of Pollution) Act, 1981 or latest, This provides for
prevention, control and abatement of air pollution. ‘Air Pollution’ means the presence in the
atmosphere of any ‘air pollutant’, which means any solid, liquid or gaseous substance
(including noise) present in the atmosphere in such concentration as may be or tend to be
injurious to human beings or other living creatures or plants or property or environment.

The Environment (Protection) Act, 1986 or latest, This provides for the protection and
improvement of environment and for matters connected therewith, and the prevention of
hazards to human beings, other living creatures, plants and property. ‘Environment’ includes
water, air and land and the inter-relationship which exists among and between water, air
and land, and human beings, other living creatures, plants, micro-organism and property.

The Public Liability Insurance Act, 1991 or latest, This provides for public liability insurance
for the purpose of providing immediate relief to the persons affected by accident occurring
while handling hazardous substances and for matters connected herewith or incidental
thereto. Hazardous substance means any substance or preparation which is defined as
hazardous substance under Environment (Protection) Act, 1986 or latest, and exceeding
such quantity as may be specified by notification by the Central Government.
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18.3.3 Safety Precautions

18.3.3.1 The Contractor shall observe all applicable regulations regarding safety on the Site.

Unless otherwise agreed, the Contractor shall, from the commencement of work on Site
until Taking Over, provide:

a) Fencing, lighting, guarding and watching of the Works, and

b) Temporary roadways, footways, guards and fences which may be necessary for the
accommodation and protection of Employer / his representatives and occupiers of
adjacent property, the public and others.

18.3.3.2 The Contractor shall ensure proper safety of all the workmen, materials, plant and
equipment belonging to him or to Employer or to others, working at the Site. The
Contractor shall also be responsible for provision of all safety notices and safety equipment
required both by the relevant legislations and the Project Manager, as he may deem
necessary.

18.3.3.3 The Contractor will notify well in advance to the Project Manager of his intention to bring to
the Site any container filled with liquid or gaseous fuel or explosive or petroleum substance
or such chemicals which may involve hazards.  The Project Manager shall have the right to
prescribe the conditions, under which such container is to be stored, handled and used
during the performance of the works and the Contractor shall strictly adhere to and comply
with such instructions.  The Project Manager shall have the right at his sole discretion to
inspect any such container or such construction plant/equipment for which material in the
container is required to be used and if in his opinion, its use is not safe, he may forbid its
use. No claim due to such prohibition shall be entertained by the Employer and the
Employer shall not entertain any claim of the Contractor towards additional safety
provisions/conditions to be provided for/constructed as per the Project Manager’s
instructions.

Further, any such decision of the Project Manager shall not, in any way, absolve the
Contractor of his responsibilities and in case, use of such a container or entry thereof into
the Site area is forbidden by the Project Manager, the Contractor shall use alternative
methods with the approval of the Project Manager without any cost implication to the
Employer or extension of work schedule.

18.3.3.4 Where it is necessary to provide and/or store petroleum products or petroleum mixtures
and explosives, the Contractor shall be responsible for carrying-out such provision and/or
storage in accordance with the rules and regulations laid down in Petroleum Act 1934 or
latest, Explosives Act, 1948 or latest and Petroleum and Carbide of Calcium Manual
published by the Chief Inspector of Explosives of India. All such storage shall have prior
approval of the Project Manager.  In case, any approvals are necessary from the Chief
Inspector (Explosives) or any statutory authorities, the Contractor shall be responsible for
obtaining the same.

18.3.3.5 All equipment used in construction and erection by Contractor shall meet
Indian/International Standards and where such standards do not exist, the Contractor shall
ensure these to be absolutely safe.  All equipment shall be strictly operated and maintained
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by the Contractor in accordance with manufacturer’s Operation Manual and safety
instructions and as per Guidelines/rules of Employer in this regard.

18.3.3.6 Periodical examinations and all tests for all lifting/hoisting equipment & tackles shall be
carried-out in accordance with the relevant provisions of Factories Act 1948 or latest or
latest, Indian Electricity Act 2003 and associated Laws/Rules in force from time to time.  A
register of such examinations and tests shall be properly maintained by the Contractor and
will be promptly produced as and when desired by the Project Manager or by the person
authorised by him.

18.3.3.7 The Contractor shall be fully responsible for the safe storage of his and his Sub-Contractor’s
radioactive sources in accordance with BARC/DAE Rules and other applicable provisions.  All
precautionary measures stipulated by BARC/DAE in connection with use, storage and
handling of such material will be taken by the Contractor.

18.3.3.8 The Contractor shall provide suitable safety equipment of prescribed standard to all
employees and workmen according to the need, as may be directed by the Project Manager
who will also have right to examine these safety equipment to determine their suitability,
reliability, acceptability and adaptability.

18.3.3.9 Where explosives are to be used, the same shall be used under the direct control and
supervision of an expert, experienced, qualified and competent person strictly in
accordance with the Code of Practice/Rules framed under Indian Explosives Act pertaining
to handling, storage and use of explosives.

18.3.3.10 The Contractor shall provide safe working conditions to all workmen and employees at the
Site including safe means of access, railings, stairs, ladders, scaffoldings etc. The
scaffoldings shall be erected under the control and supervision of an experienced and
competent person.  For erection, good and standard quality of material only shall be used
by the Contractor.

18.3.3.11 The Contractor shall not interfere or disturb electric fuses, wiring and other electrical
equipment belonging to the Employer or other Contractors under any circumstances,
whatsoever, unless expressly permitted in writing by Employer to handle such fuses, wiring
or electrical equipment

18.3.3.12 Before the Contractor connects any electrical appliances to any plug or socket belonging to
the other Contractor or Employer, he shall:

a. Satisfy the Project Manager that the appliance is in good working condition;

b. Inform the Project Manager of the maximum current rating, voltage and phases of
the appliances;

c. Obtain permission of the Project Manager detailing the sockets to which the
appliances may be connected.

18.3.3.13 The Project Manager will not grant permission to connect until he is satisfied that;

a. The appliance is in good condition and is fitted with suitable plug;
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b. The appliance is fitted with a suitable cable having two earth conductors, one of
which shall be an earthed metal sheath surrounding the cores.

18.3.3.14 No electric cable in use by the Contractor/Employer will be disturbed without prior
permission. No weight of any description will be imposed on any cable and no ladder or
similar equipment will rest against or attached to it.

18.3.3.15 No repair work shall be carried out on any live equipment. The equipment must be declared
safe by the Project Manager and a permit to work shall be issued by the Project Manager
before any repair work is carried out by the Contractor. While working on electric
lines/equipment, whether live or dead, suitable type and sufficient quantity of tools will
have to he provided by the Contractor to electricians/workmen/officers.

18.3.3.16 The Contractors shall employ necessary number of qualified, full time electricians/electrical
supervisors to maintain his temporary electrical installation.

18.3.3.17 The Contractor employing more than 250 workmen whether temporary, casual,
probationer, regular or permanent or on contract, shall employ at least one full time officer
exclusively as safety officer to supervise safety aspects of the equipment and workmen,
who will coordinate with the Project Safety Officer. In case of work being carried out
through Sub-Contractors, the Sub-Contractor’s workmen/employees will also be considered
as the Contractor’s employees/workmen for the above purpose.

The name and address of such Safety Officers of the Contractor will be promptly informed in
writing to Project Manager with a copy to Safety Officer-In charge before he starts work or
immediately after any change of the incumbent is made during currency of the Contract.

18.3.3.18 In case any accident occurs during the construction/ erection or other associated activities
undertaken by the Contractor thereby causing any minor or major or fatal injury to his
employees due to any reason, whatsoever, it shall be the responsibility of the Contractor to
promptly inform the same to the Project Manager in prescribed form and also to all the
authorities envisaged under the applicable laws.

18.3.3.19 The Project Manager shall have the right at his sole discretion to stop the work, if in his
opinion the work is being carried out in such a way that it may cause accidents and
endanger the safety of the persons and/or property, and/or equipment. In such cases, the
Contractor shall be informed in writing about the nature of hazards and possible
injury/accident and he shall comply to remove shortcomings promptly. The Contractor after
stopping the specific work can, if felt necessary, appeal against the order of stoppage of
work to the Project Manager within 3 days of such stoppage of work and decision of the
Project Manager in this respect shall be conclusive and binding on the Contractor.

18.3.3.20 The Contractor shall not be entitled for any damages/compensation for stoppage of work
due to safety reasons as provided in GCC Sub-Clause 18.3.3.19 above and the period of
such stoppage of work will not be taken as an extension of time for completion of work and
will not be the ground for waiver of levy of liquidated damages.

18.3.3.21 It is mandatory for the Contractor to observe during the execution of the works,
requirements of Safety Rules which would generally include but not limited to following:

Safety Rules
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a) Each employee shall be provided with initial indoctrination regarding safety by the
Contractor, so as to enable him to conduct his work in a safe manner.

b) No employee shall be given a new assignment of work unfamiliar to him without
proper introduction as to the hazards incident thereto, both to himself and his fellow
employees.

c) Under no circumstances shall an employee hurry or take unnecessary chance when
working under hazardous conditions.

d) Employees must not leave naked fires unattended. Smoking shall not be permitted
around fire prone areas and adequate firefighting equipment shall be provided at
crucial location.

e) Employees under the influence of any intoxicating beverage, even to the slightest
degree shall not be permitted to remain at work.

f) There shall be a suitable arrangement at every work site for rendering prompt and
sufficient first aid to the injured.

g) The staircases and passageways shall be adequately lighted.

h) The employees when working around moving machinery, must not be permitted to
wear loose garments. Safety shoes are recommended when working in shops or
places where materials or tools are likely to fall. Only experienced workers shall be
permitted to go behind guard rails or to clean around energized or moving
equipment.

i) The employees must use the standard protection equipment intended for each job.
Each piece of equipment shall be inspected before and after it is used.

j) Requirements of ventilation in underwater working to licensed and experienced
divers, use of gum boots for working in slushy or in inundated conditions are
essential requirements to be fulfilled.

k) In case of rock excavation, blasting shall invariably be done through licensed blasters
and other precautions during blasting and storage/transport of charge material shall
be observed strictly.

18.3.3.22 The Contractor shall follow and comply with all Employer Safety Rules, relevant provisions
of applicable laws pertaining to the safety of workmen, employees, plant and equipment as
may be prescribed from time to time without any demur, protest or contest or reservations.
In case of any discrepancy between statutory requirement and Employer Safety Rules
referred above, the latter shall be binding on the Contractor unless the statutory provisions
are more stringent.

18.3.3.23 If the Contractor fails in providing safe working environment as per Employer Safety Rules
or continues the work even after being instructed to stop work by the Project Manager as
provided in GCC Sub-Clause 18.3.3.19 above, the Contractor shall promptly pay to
Employer, on demand by the Employer, compensation at the rate of Rs. 5,000/- per day of
part thereof till the instructions are complied with and so certified by the Project Manager.
However, in case of accident taking place causing injury to any individual, the provisions
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contained in GCC Sub-Clause 18.3.3.24 shall also apply in addition to compensation
mentioned in this Clause.

18.3.3.24 If the Contractor does not take adequate safety precautions and/or fails to comply with the
Safety Rules as prescribed by the Employer or under the applicable law for the safety of the
equipment and plant or  for the safety of personnel or the Contractor does not prevent
hazardous conditions which cause injury to his own employees or employees of other
Contractors or Employer’s employees or any other person who are at Site or adjacent
thereto, then the Contractor shall be responsible for payment of a sum as indicated below
to be deposited with the Employer, which will be passed on by the Employer to such person
or next to kith and kin of the deceased:

a. Fatal injury or accident causing death Rs. 1,000,000/- per person

b. Major injuries or accident causing 25% or  more
permanent disablement

Rs. 100,000/- per person

Permanent disablement shall have same meaning as indicated in Workmen’s Compensation
Act. The amount to be deposited with Employer and passed on to the person mentioned
above shall be in addition to the compensation payable under the relevant provisions of the
Workmen’s Compensation Act and rules framed there under or any other applicable laws as
applicable from time to time. In case the Contractor does not deposit the above mentioned
amount with Employer, such amount shall be recovered by Employer from any monies due
or becoming due to the Contractor under the contract or any other on-going contract.

18.3.3.25 If the Contractor observes all the Safety Rules and Codes, Statutory Laws and Rules during
the currency of Contract awarded by the Employer and no accident occurs then Employer
may consider the performance of the Contractor and award suitable ‘ACCIDENT FREE
SAFETY MERITORIOUS AWARD’ as per scheme as may be announced separately from time
to time.

18.3.3.26 The Contractor shall also submit ‘Safety Plan’ as per proforma specified in Section – Sample
Forms and Procedures of the Bidding Documents alongwith all the requisite documents
mentioned therein and as per check-list contained therein to the Project Manager for its
approval within 60 days of award of Contract.

Further, one of the conditions for release of first progressive payment / subsequent
payment towards Services Contract shall be submission of ‘Safety Plan’ alongwith all
requisite documents and approval of the same by the Project Manager.

18.4 Opportunities for Other Contractors

18.4.1 The Contractor shall, upon written request from the Employer or the Project Manager, give
all reasonable opportunities for carrying out the work to any other contractors employed by
the Employer on or near the Site.

18.4.2 If the Contractor, upon written request from the Employer or the Project Manager, makes
available to other contractors any roads or ways the maintenance for which the Contractor
is responsible, permits the use by such other contractors of the Contractor’s Equipment, or
provides any other service of whatsoever nature for such other contractors, the Employer
shall fully compensate the Contractor for any loss or damage caused or occasioned by such
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other contractors in respect of any such use or service, and shall pay to the Contractor
reasonable remuneration for the use of such equipment or the provision of such services.

18.4.3 The Contractor shall also so arrange to perform its work as to minimize, to the extent
possible, interference with the work of other contractors. The Project Manager shall
determine the resolution of any difference or conflict that may arise between the Contractor
and other contractors and the workers of the Employer in regard to their work.

18.4.4 The Contractor shall notify the Project Manager promptly of any defects in the other
contractors’ work that come to its notice, and that could affect the Contractor’s work. The
Project Manager shall determine the corrective measures, if any, required to rectify the
situation after inspection of the Facilities. Decisions made by the Project Manager shall be
binding on the Contractor.

18.5 Emergency Work

If, by reason of an emergency arising in connection with and during the execution of the
Contract, any protective or remedial work is necessary as a matter of urgency to prevent
damage to the Facilities, the Contractor shall immediately carry out such work.

If the Contractor is unable or unwilling to do such work immediately, the Employer may do
or cause such work to be done as the Employer may determine is necessary in order to
prevent damage to the Facilities. In such event the Employer shall, as soon as practicable
after the occurrence of any such emergency, notify the Contractor in writing of such
emergency, the work done and the reasons therefor. If the work done or caused to be done
by the Employer is work that the Contractor was liable to do at its own expense under the
Contract, the reasonable costs incurred by the Employer in connection therewith shall be
paid by the Contractor to the Employer. In case such work is not in the scope of the
Contractor, the cost of such remedial work shall be borne by the Employer.

18.6 Site Clearance

18.6.1 Site Clearance in Course of Performance: In the course of carrying out the Contract, the
Contractor shall keep the Site reasonably free from all unnecessary obstruction, store or
remove any surplus materials, clear away any wreckage, rubbish or temporary works from
the Site, and remove any Contractor’s Equipment no longer required for execution of the
Contract.

18.6.2 Clearance of Site after Completion: After Completion of all parts of the Facilities, the
Contractor shall clear away and remove all wreckage, rubbish and debris of any kind from
the Site, and shall leave the Site and Facilities clean and safe.

18.7 Watching and Lighting

The Contractor shall provide and maintain at its own expense all lighting, fencing, and
watching when and where necessary for the proper execution and the protection of the
Facilities, or for the safety of the owners and occupiers of adjacent property and for the
safety of the public.

18.8 Work at Night and on Holidays
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18.8.1 Unless otherwise provided in the Contract, no work shall be carried out during the night
and on public holidays of the country where the Site is located without prior written consent
of the Employer, except where work is necessary or required to ensure safety of the
Facilities or for the protection of life, or to prevent loss or damage to property, when the
Contractor shall immediately advise the Project Manager, provided that provisions of this
GCC Sub-Clause 18.8.1 shall not apply to any work which is customarily carried out by
rotary or double-shifts.

18.8.2 Notwithstanding GCC Sub-Clauses 18.8.1 or 18.1.3, if and when the Contractor considers it
necessary to carry out work at night or on public holidays so as to meet the Time for
Completion and requests the Employer’s consent thereto, the Employer shall not
unreasonably withhold such consent.

19. Test and Inspection

19.1 The Contractor shall at its own expense carry out at the place of manufacture and/or on the
Site all such tests and/or inspections of the Plant and Equipment and any part of the Facilities
as are specified in the Contract.

19.2 The Employer and the Project Manager or their designated representatives shall be entitled
to attend the aforesaid test and/or inspection, provided that the Employer shall bear all costs
and expenses incurred in connection with such attendance including, but not limited to, all
traveling and board and lodging expenses.

19.3 Whenever the Contractor is ready to carry out any such test and/or inspection, the
Contractor shall give four weeks advance notice of such test and/or inspection and of the
place and time thereof to the Project Manager. The Contractor shall obtain from any relevant
third party or manufacturer any necessary permission or consent to enable the Employer and
the Project Manager (or their designated representatives) to attend the test and/or
inspection.

19.4 The Contractor shall provide the Project Manager with a certified report of the results of any
such test and/or inspection.

If the Employer or Project Manager (or their designated representatives) fails to attend the
test and/or inspection, or if it is agreed between the parties that such persons shall not do
so, then the Contractor may proceed with the test and/or inspection in the absence of such
persons, and may provide the Project Manager with a certified report of the results thereof.

19.5 The Project Manager may require the Contractor to carry out any test and/or inspection not
required by the Contract, provided that the Contractor’s reasonable costs and expenses
incurred in the carrying out of such test and/or inspection shall be added to the Contract
Price. Further, if such test and/or inspection impedes the progress of work on the Facilities
and/or the Contractor’s performance of its other obligations under the Contract, due
allowance will be made in respect of the Time for Completion and the other obligations so
affected.

19.6 If any Plant and Equipment or any part of the Facilities fails to pass any test and/or
inspection, the Contractor shall either rectify or replace such Plant and Equipment or part of
the Facilities and shall repeat the test and/or inspection upon giving a notice under GCC Sub-
Clause 19.3.
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19.7 If any dispute or difference of opinion shall arise between the parties in connection with or
arising out of the test and/or inspection of the Plant and Equipment or part of the Facilities
that cannot be settled between the parties within a reasonable period of time, it may be
referred to an Arbitrator for determination in accordance with GCC Sub-Clause 39.

19.8 The Contractor shall afford the Employer and the Project Manager, at the Employer’s
expense, access at any reasonable time to any place where the Plant and Equipment are
being manufactured or the Facilities are being installed, in order to inspect the progress and
the manner of manufacture or installation, provided that the Project Manager shall give the
Contractor a reasonable prior notice.

19.9 The Contractor agrees that neither the execution of a test and/or inspection of Plant and
Equipment or any part of the Facilities, nor the attendance by the Employer or the Project
Manager, nor the issue of any test certificate pursuant to GCC Sub-Clause 19.4, shall release
the Contractor from any other responsibilities under the Contract.

19.10 No part of the Facilities or foundations shall be covered up on the Site without the Contractor
carrying out any test and/or inspection required under the Contract. The Contractor shall give
a reasonable notice to the Project Manager whenever any such part of the Facilities or
foundations are ready or about to be ready for test and/or inspection; such test and/or
inspection and notice thereof shall be subject to the requirements of the Contract.

19.11 The Contractor shall uncover any part of the Facilities or foundations, or shall make openings
in or through the same as the Project Manager may from time to time require at the Site, and
shall reinstate and make good such part or parts.

If any parts of the Facilities or foundations have been covered up at the Site after
compliance with the requirement of GCC Sub-Clause 19.10 and are found to be executed in
accordance with the Contract, the expenses of uncovering, making openings in or through,
reinstating, and making good the same shall be borne by the Employer, and the Time for
Completion shall be reasonably adjusted to the extent that the Contractor has thereby been
delayed or impeded in the performance of any of its obligations under the Contract.

20. Completion of the Facilities and Operational Acceptance

20.1 Completion of the Facilities

20.1.1 Physical Completion

20.1.1.1 As soon as the Facilities or any part thereof has, in the opinion of the Contractor, been
completed operationally and structurally and put in a tight and clean condition as specified in
the Technical Specifications, excluding minor items not materially affecting the operation or
safety of the Facilities, the Contractor shall so notify the Employer in writing.

20.1.2 Pre-Commissioning

20.1.2.1 Within seven (7) days after receipt of the notice from the Contractor under GCC Sub-Clause
20.1.1.1, the Project Manager shall deploy the operating and maintenance personnel and
other material if so specified in the corresponding Appendix – 6 (Scope of Works and Supply
by the Employer) to the Contract Agreement for Pre-commissioning of the Facilities or any
part thereof.
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20.1.2.2 As soon as reasonably practicable after the operating and maintenance personnel have been
deployed by the Employer and other materials have been provided by the Employer in
accordance with GCC Sub-Clause 20.1.2.1, the Contractor shall commence Pre-commissioning
of the Facilities or the relevant part thereof, in presence of the Employer’s representatives, as
per procedures detailed in Technical Specifications in preparation for Commissioning.

20.1.2.3 As soon as all works in respect of Pre-commissioning are successfully completed and, in the
opinion of the Contractor, the Facilities or any part thereof is ready for Commissioning, the
Contractor shall notify the Project Manager in writing.

20.1.2.4 The Project Manager shall, within fourteen (14) days after receipt of the Contractor’s notice
under GCC Sub-Clause 20.1.2.3, notify the Contractor in writing of any defects and/or
deficiencies.

20.1.2.5 If the Project Manager notifies the Contractor of any defects and/or deficiencies, the
Contractor shall then correct such defects and/or deficiencies, and shall repeat the procedure
described in GCC Sub-Clause 20.1.2.2. If in the opinion of the Contractor, the Facilities or any
part thereof is now ready for Commissioning, the Contractor shall again notify the Project
Manager in writing. If further defects and/or deficiencies are not notified by the Project
Manager and if the Project Manager is satisfied that the Pre-commissioning of Facilities or
that part thereof have been successfully completed, the Project Manager shall, within seven
(7) days after receipt of the Contractor’s such notice, advise the Contractor to proceed with
the Commissioning of the Facilities or part thereof.

20.1.2.6 If the Project Manager fails to inform the Contractor of any defects and/or deficiencies within
fourteen (14) days after receipt of the Contractor’s notice under GCC Sub-Clause 20.1.2.4 or
within seven (7) days after receipt of the Contractor’s notice on completion of repeat
procedure under GCC Sub-Clause 20.1.2.5, then the Pre-commissioning of the Facilities or
that part thereof shall be considered to have been successfully completed as of the date of
the Contractor’s notice.

20.1.2.7 As soon as possible after Pre-commissioning, the Contractor shall complete all outstanding
minor items so that the Facilities are fully in accordance with the requirements of the
Contract, failing which the Employer will undertake such completion and deduct the costs
thereof from any monies owing to the Contractor.

20.1.2.8 In the event that the Contractor is unable to proceed with the Pre-commissioning of the
Facilities pursuant to Sub-Clause 20.1.2 for reasons attributable to the Employer either on
account of non-availability of other facilities under the responsibilities of other contractor(s),
or for reasons beyond the Employer's control, the following provisions shall apply:

When the Contractor is notified by the Project Manager that he will be unable to proceed
with the activities and obligations pursuant to above GCC Sub-Clause 20.1.2.8, the
Contractor shall be entitled to the following:

a) the Time of Completion shall be extended for the period of suspension without
imposition of liquidated damages pursuant to GCC Sub-Clause 21.2.

b) payments due to the Contractor in accordance with the provisions specified in
Appendix I (Terms and Procedures of Payment) to the Contract Agreement, which
would have not been payable in normal circumstances due to non-completion of the
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said activities and obligations, shall be released to the Contractor against submission
of a security in the form of a  bank guarantee of equivalent amount acceptable to the
Employer, and which shall become null and void when the Contractor will have
complied with its obligations regarding these payments, subject to the provisions of
GCC Sub-Clause 21.2.9 below.

c) the expenses payable by the Contractor to the Bankers toward the extension of
above security and extension of other securities under the Contract, of which validity
need to be extended, shall be reimbursed to the Contractor by the Employer against
documentary evidence.

d) the additional charges toward the care of the Facilities pursuant to GCC Sub-Clause
28.1 shall be reimbursed to the Contractor by the Employer for the period between
the notification mentioned above and the notification mentioned in GCC Sub-Clause
20.1.2.10 below. The provisions of GCC Sub-Clause 29.2 shall apply to the Facilities
during the same period.

20.1.2.9 In the event that the period of suspension under GCC Sub-Clause 20.1.2.8 actually exceeds
one hundred eighty (180) days, the Employer and the Contractor shall mutually agree to any
additional compensation payable to the Contractor.

20.1.2.10 As and when, after the period of suspension under GCC Sub-Clause 20.1.2.8, the Contractor
is notified by the Project Manager that the Facilities are ready for Pre-commissioning, the
Contractor shall proceed without delay in performing all activities and obligations under the
Contract.

20.1.3 Commissioning

20.1.3.1 Commissioning of the Facilities or any part thereof shall be commenced by the Contractor
immediately after being advised by the Project Manager, pursuant to GCC Sub-Clause
20.1.2.5 or immediately after the Pre-commissioning is considered to be completed under
GCC Sub-Clause 20.1.2.6.

20.1.3.1.1 Commissioning of the Facilities or any part thereof shall be completed by the Contractor as
per procedures detailed in bid documents.

20.1.3.2 The Employer shall, to the extend specified in Appendix – 6 (Scope of works and supply by
the Employer), deploy the operating and maintenance personnel and supply all raw materials,
utilities, lubricants, chemicals, catalysts, facilities, services and other materials required for
commissioning.

20.1.3.3 In the event that the Contractor is unable to proceed with the Commissioning of the Facilities
pursuant to Sub-Clause 20.1.3 for reasons attributable to the Employer either on account of
non-availability of other facilities under the responsibilities of other contractor(s), or for
reasons beyond the Employer's control, the provisions of GCC Sub-Clause 20.1.2.8 to
20.1.2.9 shall apply.

20.1.3.4 As and when, after the period of suspension under GCC Sub-Clause 20.1.2.8, the Contractor
is notified by the Project Manager that the Facilities are ready for Commissioning, the
Contractor shall proceed without delay in performing all activities and obligations under the
Contract.
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20.1.4 Trial - Operation

20.1.4.1 Trial – Operation of the Facilities or any part thereof shall be commenced by the Contractor
immediately after the Commissioning is completed pursuant to GCC Sub-Clause 20.1.3.1.1.

20.1.4.2 Trial – Operation of the Facilities or any part thereof shall be completed by the Contractor for
the period specified in Technical Specification (or for a continuous period of 24 hours where
such period in not specified in Technical Specification) and as per procedures detailed in
Technical Specifications.

20.1.4.3 At any time after the events set out in GCC Sub-Clause 20.1.4.2 have occurred, the
Contractor may give a notice to the Project Manager requesting the issue of an Taking Over
Certificate in the form provided in the Bidding Documents or in another form acceptable to
the Employer in respect of the Facilities or the part thereof specified in such notice as of the
date of such notice.

20.1.4.4 The Project Manager shall within twenty-one (21) days after receipt of the Contractor's
notice, issue an Taking Over Certificate.

20.1.5 Taking Over

20.1.5.1 Upon successful Trial – Operation of the Facilities or any part thereof, pursuant to GCC Sub-
Clause 20.1.4, the Project Manager shall issue to the Contractor a Taking Over Certificate as
a proof of the acceptance of the Facilities or any part thereof. Such certificate shall not
relieve the Contractor of any of his obligations which otherwise survive, by the terms and
conditions of Contract after issue of such certificate.

20.1.5.2 If within twenty one (21) days after receipt of the Contractor's notice, the Project Manager
fails to issue the Taking Over Certificate or fails to inform the Contractor in writing of the
justifiable reasons why the Project Manager has not issued the Taking Over Certificate, the
Facilities or the relevant part thereof shall be deemed to have been Taken Over as at the
date of the Contractor's said notice.

20.1.5.3 Upon Taking Over of the Facilities or any part thereof, the Employer shall be responsible for
the care and custody of the Facilities or the relevant part thereof, together with the risk of
loss or damage thereto, and shall thereafter take over the Facilities or the relevant part
thereof.

20.2 Operational Acceptance

20.2.1 Guarantee Test

20.2.1.1 The Guarantee Test (and repeats thereof), if any specified in the SCC and/or the Technical
Specification, shall be conducted by the Contractor after successful Trial – Operation of the
Facilities or the relevant part thereof to ascertain whether the Facilities or the relevant part
can attain the Functional Guarantees specified in the Contract Documents or if otherwise
required as per the Technical Specifications. The Contractor's and Project Manager's advisory
personnel may witness the Guarantee Test. The Contractor shall promptly provide the
Employer with such information as the Employer may reasonably require in relation to the
conduct and results of the Guarantee Test (and any repeats thereof).
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20.2.1.2 If for reasons not attributable to the Contractor, the Guarantee Test of the Facilities or the
relevant part thereof cannot be successfully completed within the time stipulated in the
Technical Specifications the period for completing the same shall be as agreed upon by the
Employer and the Contractor.

20.2.2 Operational Acceptance

20.2.2.1 Operational Acceptance shall occur in respect of the Facilities or any part thereof as
mentioned below:

(I) In case no Functional Guarantees are applicable, Operational Acceptance shall occur
when the Facilities or part thereof have been successfully Commissioned and Trial –
Operation for the specified period have been successfully completed

(II) In case Functional Guarantees are applicable, Operational Acceptance shall occur
when the Functional Guarantees are met or the Contractor has paid liquidated
damages specified in GCC Sub-Clause 23.3 hereof; or

20.2.2.2 At any time after any of the events set out in GCC Sub-Clause 20.2.2.1 have occurred, the
Contractor may give a notice to the Project Manager requesting the issue of an Operational
Acceptance Certificate in the form provided in the Bidding Documents or in another form
acceptable to the Employer in respect of the Facilities or the part thereof specified in such
notice as of the date of such notice.

20.2.2.3 The Project Manager shall within seven (7) days after receipt of the Contractor's notice, issue
an Operational Acceptance Certificate.

20.2.2.4 Upon Operational Acceptance, pursuant to GCC Sub-Clause 20.2.2.2, the Project Manager
shall issue to the Contractor a Operational Acceptance Certificate as a proof of the final
acceptance of the Plant and Equipment. Such certificate shall not relieve the Contractor of
any of his obligations which otherwise survive, by the terms and conditions of Contract after
issue of such certificate.

20.2.2.5 If within fourteen (14) days after receipt of the Contractor's notice, the Project Manager fails
to issue the Operational Acceptance Certificate or fails to inform the Contractor in writing of
the justifiable reasons why the Project Manager has not issued the Operational Acceptance
Certificate, the Facilities or the relevant part thereof shall be deemed to have been accepted
as at the date of the Contractor's said notice.

20.3 Partial Acceptance

20.3.1 If the Contract specifies that Commissioning shall be carried out in respect of parts of the
Facilities, the provisions relating to Commissioning including the Trial – Operation and
Guarantee Test shall apply to each such part of the Facilities individually, and the Operational
Acceptance Certificate shall be issued accordingly for each such part of the Facilities.

20A. Quantity Variation

I. The quantity of all equipment/materials given in the Price Schedules of the bidding
documents are provisional. The variation in quantity shall be limited to plus/minus
(+/-) twenty percent (20%) for the individual items, total variations in all items
under the contract shall be limited to ten percent (10%) of the contract price. For
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quantity variation of the individual items beyond twenty percent (20%), the
matter shall be referred to the Employer for mutually agreed rates.

II. However, in case of highly quoted rate of individual item as compared to its
estimated cost, efforts shall be made so that no positive deviation in quantity
during execution shall be permitted to its award quantity. However, in case,
deviations are found inevitable, present market rate analysis of the item shall be
made.

III. The Contractor shall be responsible for supply and execution of such final
quantities for completion of the project and they shall be paid for such finalized
quantity within plus ten percent (+) 10% overall deviation limit.

20B. Electrical Inspector inspection:

After successful completion of the work permission from State Electrical Inspectorate is
required. Necessary fee etc. shall be paid by the Employer. However if Contractor pays such
fee it shall be reimbursed on actual basis on documentary evidence.

Defects / in-complete works notified by Electrical Inspectorate shall be completed by the
agency at no extra cost implication to Employer.

F. Guarantees and Liabilities

21. Completion Time Guarantee

21.1 The Contractor guarantees that it shall attain Completion of the Facilities (or a part for which
a separate time for completion is specified in the SCC) within the Time for Completion
specified in the SCC pursuant to GCC Sub-Clause 4.2, or within such extended time to which
the Contractor shall be entitled under GCC Clause 34 hereof.

21.2 If the Contractor fails to comply with the Time for Completion in accordance with Clause GCC
21 for the whole of the facilities, (or a part for which a separate time for completion is
agreed) then the Contractor shall pay to the Employer a sum equivalent to half percent
(0.5%) of the Contract Price for the whole of the facilities, (or a part for which a
separate time for completion is agreed) as liquidated damages for such default and not
as a penalty, without prejudice to the Employer's other remedies under the Contract, for each
week or part thereof which shall elapse between the relevant Time for Completion and the
date stated in Taking Over Certificate of the whole of the Works (or a part for which a
separate time for completion is agreed) subject to the limit of five percent (5%) of Contract
Price for the whole of the facilities, (or a part for which a separate time for
completion is agreed). The Employer may, without prejudice to any other method of
recovery, deduct the amount of such damages from any monies due or to become due to the
Contractor. The payment or deduction of such damages shall not relieve the Contractor from
his obligation to complete the Works, or from any other of his obligations and liabilities under
the Contract.

21.3 No bonus will be given for earlier Completion of the Facilities or part thereof.

21A. Pre-dispatch Inspection:

Pre-dispatch inspection shall be performed on various materials at manufacturer’s work place for
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which contractor shall be required to raise requisition giving at least 10-day time. Depending on
requirement, inspection shall be witnessed by representatives of Employer, TPIA and/or
REC/PFC/MoP.

The contractor shall ensure receipt of material at site within 21 days from date of receipt of
dispatch instructions. In case materials are not received within 21 days from date of issue of
dispatch instruction, the dispatch instruction shall stand cancelled. All expenditure incurred by
Employer in performance of dispatch instruction shall be recovered from partial turnkey
contractor.

The turnkey contractor shall ensure that pre-dispatch inspection for materials are intimated only
when the material is completely ready for inspection. On due date of inspection, if it is found
that materials are not ready in required quantities or the inspection could not be carried out due
to non-availability of requisite calibrated certificate of instruments with manufacturer, closing of
works on scheduled date of inspection, non-availability of sufficient testing/material handling
staff at manufacturer works etc, all expenditures incurred on deployment of various inspecting
officials along with a fine of Rs 50,000/- shall be recovered from the bills of the agency and re-
inspection shall be carried out on expense of contractor. 2nd such situation at same
manufacturer/supplier shall result in rejection of name of manufacturer from list of approved
vendors/sub-vendors. In case sub-standard materials (old component, re-cycled materials, re-
used core material, re-used transformer coil material etc) offered for inspection and are noticed
during the inspection, materials shall be rejected and approval of sub-vendor shall also be
cancelled for all DDUGJY/IPDS projects.

22. Defect Liability

22.1 The Contractor warrants that the Facilities or any part thereof shall be free from defects in
the design, engineering, materials and workmanship of the Plant and Equipment supplied and
of the work executed.

22.1.1 Volume of concreting: If it was observed by employer, quality monitoring
agencies and/or REC/MoP that volume and quality of concreting used in
foundation of support, equipment foundation, gantry structure foundation, stay set
etc. are not as per requirement specified in the scope of work/technical
specifications, the contractor has to dismantle the supports, foundation and redo
the concreting of all the supports in that particular section of line/redo all the
foundations in that particular substation at his own cost. To ensure this, the
employer reserves the right to withhold the payment of contractor for such
defective works till such time the contractor conforms to scope of works, technical
specification and tender drawings.

22.1.2 Galvanization of metallic structure: All Metallic structures& fabricated items
excluding metallic supports (Steel tubular poles/H-Beam)must be galvanized. In
caseany metallicitem found rusted during execution of works, the contractor has to
replace the item used at all places. To ensure this, the employer reserves the right
to withhold the payment of contractor for such works till such time the contractor
conforms to scope of works, technical specification and tender drawings.

22.1.3 Painting of metallic supports (Steel tubular poles/H-Beam): Painting of metallic
supports in overhead lines, distribution transformer substation and Power
substation shall be ensured as per specifications. In case metallic supports found
rusted during execution of works, the contractor has to remove inferior painting,
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clean the surface and re-paint it as per given specifications. To ensure this, the
employer reserves the right to withhold the payment of contractor for such works
till such time the contractor conforms to scope of works, technical specification
and tender drawings.

22.2 The Defect Liability Period shall be Twelve (12) months from the date of Taking Over
/Completion of Facilities (or any part thereof).

If during the Defect Liability Period any defect should be found in the design, engineering,
materials and workmanship of the Plant and Equipment supplied or of the work executed by
the Contractor, the Contractor shall promptly, in consultation and agreement with the
Employer regarding appropriate remedying of the defects, and at its cost, repair, replace or
otherwise make good (as the Contractor shall, at its discretion, determine) such defect as
well as any damage to the Facilities caused by such defect. The Contractor shall not be
responsible for the repair, replacement or making good of any defect or of any damage to
the Facilities arising out of or resulting from any of the following causes:

(a) improper operation or maintenance of the Facilities by the Employer

(b) operation of the Facilities outside specifications provided in the Contract

(c) normal wear and tear.

22.3 The Contractor’s obligations under this GCC Clause 22 shall not apply to
(a) any materials that are supplied by the Employer under GCC Sub-Clause 17.2, are

normally consumed in operation, or have a normal life shorter than the Defect
Liability Period stated herein

(b) any designs, specifications or other data designed, supplied or specified by or on
behalf of the Employer or any matters for which the Contractor has disclaimed
responsibility herein

(c) any other materials supplied or any other work executed by or on behalf of the
Employer, except for the work executed by the Employer under GCC Sub-Clause
22.7.

22.4 The Employer shall give the Contractor a notice stating the nature of any such defect
together with all available evidence thereof, promptly following the discovery thereof. The
Employer shall afford all reasonable opportunity for the Contractor to inspect any such
defect.

22.5 The Employer shall afford the Contractor all necessary access to the Facilities and the Site to
enable the Contractor to perform its obligations under this GCC Clause 22. The Contractor
may, with the consent of the Employer, remove from the Site any Plant and Equipment or
any part of the Facilities that are defective if the nature of the defect, and/or any damage to
the Facilities caused by the defect, is such that repairs cannot be expeditiously carried out at
the Site.

22.6 If the repair, replacement or making good is of such a character that it may affect the
efficiency of the Facilities or any part thereof, the Employer may give to the Contractor a
notice requiring that tests of the defective part of the Facilities shall be made by the
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Contractor immediately upon completion of such remedial work, whereupon the Contractor
shall carry out such tests.

If such part fails the tests, the Contractor shall carry out further repair, replacement or
making good (as the case may be) until that part of the Facilities passes such tests.

22.7 If the Contractor fails to commence the work necessary to remedy such defect or any
damage to the Facilities caused by such defect within a reasonable time (which shall in no
event be considered to be less than fifteen (15) days), the Employer may, following notice to
the Contractor, proceed to do such work, and the reasonable costs incurred by the Employer
in connection therewith shall be paid to the Employer by the Contractor or may be deducted
by the Employer from any monies due the Contractor or claimed under the Performance
Security.

22.8 If the Facilities or any part thereof cannot be used by reason of such defect and/or making
good of such defect, the Defect Liability Period of the Facilities or such part, as the case may
be, shall be extended by a period equal to the period during which the Facilities or such part
cannot be used by the Employer because of any of the aforesaid reasons.

Upon correction of the defects in the Facilities or any part thereof by repair/replacement,
such repair/replacement shall have the Defect Liability Period extended by a period
mentioned in GCC Sub-Clause 22.2 from the time of such replacement/repair of the facilities
or any part thereof.

22.8.1 At the end of the Defect Liability Period, the Contractor's Liability ceases except for latent
defects. The Contractor's liability for latent defects warranty shall be limited to period of ten
(10) years from the end of Defect Liability Period.  For the purpose of this clause, the latent
defects shall be the defects inherently lying within the material or arising out of design
deficiency, which do not manifest themselves during the Defect Liability Period defined in this
GCC Clause 22, but later.

22.9 Except as provided in GCC Clauses 22 and 29, the Contractor shall be under no liability
whatsoever and howsoever arising, and whether under the Contract or at law, in respect of
defects in the Facilities or any part thereof, the Plant and Equipment, design or engineering
or work executed that appear after Defect Liability Period except for the liability towards
obligations that may survive in terms of the Contract after Defect Liability Period, except
where such defects are the result of the gross negligence, fraud, criminal or willful action of
the Contractor.

23. Functional Guarantees

23.1 The Contractor guarantees that the Facilities and all parts thereof shall attain the Functional
Guarantees specified in the Technical Specifications, subject to and upon the conditions
therein specified.

23.2 If, for reasons attributable to the Contractor, the minimum level of the Functional Guarantees
specified in the Technical Specifications are not met either in whole or in part, the Contractor
shall at its cost and expense make such changes, modifications and/or additions to the Plant
or any part thereof as may be necessary to meet at least the minimum level of such
Guarantees. The Contractor shall notify the Employer upon completion of the necessary
changes, modifications and / or additions, and shall request the Employer to repeat the
Guarantee Test until the minimum level of the Guarantees has been met. If the Contractor
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eventually fails to meet the minimum level of Functional Guarantees, the Employer may
consider termination of the Contract pursuant to GCC Sub-Clause 36.2.2 and recover the
payments already made to the Contractor.

23.3 If, for reasons attributable to the Contractor, the Functional Guarantees specified in the
Technical Specifications are not attained either in whole or in part, but the minimum level of
the Functional Guarantees specified in the Technical Specifications is met, the Contractor
shall, at the Contractor’s option, either

(a) make such changes, modifications and/or additions to the Facilities or any part
thereof that are necessary to attain the Functional Guarantees at its cost and
expense within a mutually agreed time and shall request the Employer to repeat the
Guarantee Test, or

(b) pay liquidated damages to the Employer in respect of the failure to meet the
Functional Guarantees in accordance with the provisions in the SCC.

23.4 In case the Employer exercises its option to accept the equipment after levy of liquidated
damages, the payment of liquidated damages under GCC Sub-Clause 23.3, upto the limitation
of liability specified in the SCC, shall completely satisfy the Contractor’s guarantees under
GCC Sub-Clause 23.3, and the Contractor shall have no further liability whatsoever to the
Employer in respect thereof. Upon the payment of such liquidated damages by the
Contractor, the Project Manager shall issue the Operational Acceptance Certificate for the
Facilities or any part thereof in respect of which the liquidated damages have been so paid.

24. Equipment Performance Guarantees - Deleted

25. Patent Indemnity

25.1 The Contractor shall, subject to the Employer’s compliance with GCC Sub-Clause 25.2,
indemnify and hold harmless the Employer and its employees and officers from and against
any and all suits, actions or administrative proceedings, claims, demands, losses, damages,
costs, and expenses of whatsoever nature, including attorney’s fees and expenses, which the
Employer may suffer as a result of any infringement or alleged infringement of any patent,
utility model, registered design, trademark, copyright or other intellectual property right
registered or otherwise existing at the date of the Contract by reason of: (a) the installation
of the Facilities by the Contractor or the use of the Facilities in the country where the Site is
located; and (b) the sale of the products produced by the Facilities in any country.

Such indemnity shall not cover any use of the Facilities or any part thereof other than for
the purpose indicated by or to be reasonably inferred from the Contract, any infringement
resulting from the use of the Facilities or any part thereof, or any products produced
thereby in association or combination with any other equipment, plant or materials not
supplied by the Contractor, pursuant to the Contract Agreement.

25.2 If any proceedings are brought or any claim is made against the Employer arising out of the
matters referred to in GCC Sub-Clause 25.1, the Employer shall promptly give the Contractor
a notice thereof, and the Contractor may at its own expense and in the Employer’s name
conduct such proceedings or claim and any negotiations for the settlement of any such
proceedings or claim. If the Contractor fails to notify the Employer within twenty-eight (28)
days after receipt of such notice that it intends to conduct any such proceedings or claim,
then the Employer shall be free to conduct the same on its own behalf. Unless the Contractor
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has so failed to notify the Employer within the twenty-eight (28) day period, the Employer
shall make no admission that may be prejudicial to the defense of any such proceedings or
claim.

The Employer shall, at the Contractor’s request, afford all available assistance to the
Contractor in conducting such proceedings or claim, and shall be reimbursed by the
Contractor for all reasonable expenses incurred in so doing.

25.3 The Employer shall indemnify and hold harmless the Contractor and its employees, officers
and Subcontractors from and against any and all suits, actions or administrative proceedings,
claims, demands, losses, damages, costs, and expenses of whatsoever nature, including
attorney’s fees and expenses, which the Contractor may suffer as a result of any
infringement or alleged infringement of any patent, utility model, registered design,
trademark, copyright or other intellectual property right registered or otherwise existing at
the date of the Contract arising out of or in connection with any design, data, drawing,
specification, or other documents or materials provided or designed by or on behalf of the
Employer.

26. Limitation of Liability

26.1 Except in cases of gross negligence or willful misconduct,

(a) the Contractor and the Employer shall not be liable to the other party for any indirect or
consequential loss or damage, loss of use, loss of production, or loss of profits or
interest costs, provided that this exclusion shall not apply to any obligation of the
Contractor to pay liquidated damages to the Employer and

(b) the aggregate liability of the Contractor to the Employer, whether under the Contract,
in tort or otherwise, shall not exceed the total Contract Price, provided that this
limitation shall not apply to the cost of repairing or replacing defective equipment, or to
any obligation of the Contractor to indemnify the Employer with respect to patent
infringement.

26.2 All payments to subcontractor shall be made by contractor. Contractor shall indemnify
Employer from any legal issues related to delay in payment or not making any payment to
sub-vendor/sub-contractor.

G. Risk Distribution

27. Transfer of Ownership

27.1 Imported finished items are not covered under the contract. Only indigenous finished items are
covered under the contract.

27.2 Ownership of the Plant and Equipment (including spare parts) procured in India, shall be
transferred to the Employer upon loading on to the mode of transport to be used to carry the
Plant and Equipment from the works to the site and upon endorsement of the dispatch
documents in favour of the Employer.

27.3 Ownership of the Contractor’s Equipment used by the Contractor and its Subcontractors in
connection with the Contract shall remain with the Contractor or its Subcontractors.
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27.4 Ownership of any Plant and Equipment in excess of the requirements for the Facilities shall
revert to the Contractor upon Completion of the Facilities or at such earlier time when the
Employer and the Contractor agree that the Plant and Equipment in question are no longer
required for the Facilities provided quantity of any Plant and Equipment specifically stipulated
in the Contract shall be the property of the Employer whether or not incorporated in the
Facilities.

27.5 Notwithstanding the transfer of ownership of the Plant and Equipment, the responsibility for
care and custody thereof together with the risk of loss or damage thereto shall remain with
the Contractor pursuant to GCC Clause 28 (Care of Facilities) hereof until Completion of the
Facilities and Taking Over pursuant to GCC Clause 20or the part thereof, if any, as per GCC
Sub-Clause 1.1(e) in which such Plant and Equipment are incorporated.

28. Care of Facilities

28.1 The Contractor shall be responsible for the care and custody of the Facilities or any part thereof
until the date of Taking Over Certificate pursuant to GCC Clause 20 or, where the Contract
provides for Completion of the Facilities in parts, until the date of Completion of the relevant
part, and shall make good at its own cost any loss or damage that may occur to the Facilities or
the relevant part thereof from any cause whatsoever during such period. The Contractor shall
also be responsible for any loss or damage to the Facilities caused by the Contractor or its
Subcontractors in the course of any work carried out, pursuant to GCC Clause 22.
Notwithstanding the foregoing, the Contractor shall not be liable for any loss or damage to the
Facilities or that part thereof caused by any use or occupation by the Employer or any third party
(other than a Subcontractor) authorized by the Employer of any part of the Facilities.

29. Loss of or Damage to Property; Accident or Injury to Workers; Indemnification

29.1 The Contractor shall indemnify and hold harmless the Employer and its employees and officers
from and against any and all suits, actions or administrative proceedings, claims, demands,
losses, damages, costs, and expenses of whatsoever nature, including attorney’s fees and
expenses, in respect of the death or injury of any person or loss of or damage to any property
(other than the Facilities whether accepted or not), arising in connection with the supply and
installation of the Facilities and by reason of the negligence of the Contractor or its
Subcontractors, or their employees, officers or agents, except any injury, death or property
damage caused by the negligence of the Employer, its contractors, employees, officers or
agents.

29.2 If any proceedings are brought or any claim is made against the Employer that might subject the
Contractor to liability under GCC Sub-Clause 29.1, the Employer shall promptly give the
Contractor a notice thereof and the Contractor may at its own expense and in the Employer’s
name conduct such proceedings or claim and any negotiations for the settlement of any such
proceedings or claim.

If the Contractor fails to notify the Employer within twenty-eight (28) days after receipt of such
notice that it intends to conduct any such proceedings or claim, then the Employer shall be free
to conduct the same on its own behalf. Unless the Contractor has so failed to notify the
Employer within the twenty-eight (28) day period, the Employer shall make no admission that
may be prejudicial to the defense of any such proceedings or claim.
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The Employer shall, at the Contractor’s request, afford all available assistance to the Contractor
in conducting such proceedings or claim, and shall be reimbursed by the Contractor for all
reasonable expenses incurred in so doing.

29.3 Notwithstanding anything in this Contract to the contrary, it is agreed that neither the Contractor
nor the Employer shall be liable to the other party for loss of production, loss of profit, loss of
use or any other indirect or consequential damages.

30. Insurance

30.1 To the extent specified in the corresponding Appendix-3 (Insurance Requirements) to the
Contract Agreement, the Contractor shall at its expense take out and maintain in effect, or cause
to be taken out and maintained in effect, during the performance of the Contract, the insurances
set forth below in the sums and with the deductibles and other conditions specified in the said
Appendix. The identity of the insurers and the form of the policies shall be subject to the
approval of the Employer, who should not unreasonably withhold such approval.

(a) Marine Cargo Policy/Transit Insurance Policy:

(I)(i) Marine Cargo policy for imported equipment

Since imported finished materials are not permitted under the contract, this
policy shall not be applicable,

(I)(ii) Transit Insurance Policy for indigenous equipment

Transit Insurance Policy shall be taken wherein only inland transit is involved
for the movement of Plant and Equipment supplied from within India.  The
policy shall cover movement of Plant and Equipment from the
manufacturer’s works to the project’s warehouse at final destination site.
Inland Transit Clause(ITC) ‘A’ along with war & Strike Riots & Civil
Commotion (SRCC) extension cover shall be taken. The policy shall cover
movement of Plant and Equipment from the manufacturer’s works to the
project’s warehouse at final destination site. The policy shall cover all risk for
loss or damage that may occur during transit of Plant and Equipment from
the Contractor/sub-Contractor’s works or stores until arrival at project’s
warehouse/ store at final destination. Institute Cargo Clause (ICC) ‘A’ along
with war & Strike Riots & Civil Commotion (SRCC) cover shall be taken.

(II) If during the execution of Contract, the Employer requests the Contractor to
take any other add-on cover(s)/ supplementary cover(s) in aforesaid
insurance, in such a case, the Contractor shall promptly take such add-on
cover(s)/ supplementary cover(s) and the charges towards such premium
for such add-on cover(s)/ supplementary cover(s) shall be reimbursed to the
Contractor on submission documentary evidence of payment to the
Insurance company.Therefore, charges towards premium for such add-on
cover(s)/ supplementary cover(s) are not included in the Contract Price.

(III) The Contractor shall take the policy in the joint names of Employer and the
Contractor. The policy shall indicate the Employer as the beneficiary.
However, if the Contractor is having an open policy for its line of business, it
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should obtain an endorsement of the open cover policy from the insurance
company indicating that the dispatches against this Contract are duly
covered under its open policy and include the name of the Employer as
jointly Insured in the endorsements to the open policy.

(b) Erection All Risk Policy/Contractor All Risk Policy:

(I) The policy should cover all physical loss or damage to the facility at site
during storage, erection and commissioning covering all the perils as
provided in the policy as a basic cover and the add on covers as mentioned
at Sl. No. (III) below.

(II) The Contractor shall take the policy in the joint name of Employer and the
Contractor. All these policies shall indicate Employer as the beneficiary. The
policy shall be kept valid till the date of the Operational Acceptance of the
project and the period of the coverage shall be determined with the
approval of the Employer.

If the work is completed earlier than the period of policy considered, the
Contractor shall obtain the refund as per provisions of the policy and pass
on the benefit to Employer. In case no refund is payable by the insurance
company then the certificate to that effect shall be submitted to Employer at
the completion of the project.

(III) The following add-on covers shall also be taken by the Contractor:

i) Earthquake

ii) Terrorism

iii) Escalation cost (approximately @10% of sum insured on annual
basis)

iv) Extended Maintenance cover for Defect Liability Period

v) Design Defect

vi) Other add-on covers viz., 50-50 clause, 72 hours clause, loss
minimization clause, waiver of subrogation clause (for projects of
more than 100 crores, cover for offsite storage/fabrication (over 100
crores).

(IV) Third Party Liability cover with cross Liability within Geographical limits of
India as on ADD-on cover to the basic EAR cover:

The third party liability add-on cover shall cover bodily injury or death
suffered by third parties (including the Employer’s personnel) and loss of or
damage to property (including the Employer’s property and any parts of the
Facilities which have been accepted by the Employer) occurring in
connection with supply and installation of the Facilities.

(V) As per para 30.8 below, the cost of insurance premium is to be reimbursed
to the Contractor for Employer Supplied Materials (OSM) for which the
insurer is to be finalized by the Contractor as detailed therein. Alternatively,
the Contractor may take a single policy covering the entire cost of the
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project including the cost of OSM. For this purpose, the Contractor shall
submit documentary evidence for the premium paid for the entire project to
the Employer and Employer shall reimburse to the Contractor the proportion
of premium equal to value of OSM to total sum insured.

(VI) If during the execution of Contract, the Employer requests the Contractor to
take any other add-on cover(s)/ supplementary cover(s) in aforesaid
insurance, in such a case, the Contractor shall promptly take such add-on
cover(s)/ supplementary cover(s) and the charges towards such premium
for such add-on cover(s)/ supplementary cover(s) shall be reimbursed to the
Contractor on submission documentary evidence of payment to the
Insurance company. Therefore, charges towards premium for such add-on
cover(s)/ supplementary cover(s) are not included in the Contract Price.

(c) Automobile Liability Insurance

The Contractor shall ensure that all the vehicles deployed by the Contractor or its
Subcontractors (whether or not owned by them) in connection with the supply and
installation of the Facilities in the project are duly insured as per RTA act. Further the
Contractor or its Subcontractors may also take comprehensive policy (own damage
plus third party liability) of each individual vehicles deployed in the project on their
own discretion in their own name to protect their own interest.

(d) Workmen Compensation Policy:

(I) Workmen Compensation Policy shall be taken by the Contractor in
accordance with the statutory requirement applicable in India. The
Contractor shall ensure that all the workmen employed by the Contractor or
its Subcontractors for the project are adequately covered under the policy.

(II) The policy may either be project specific covering all men of the Contractor
and its Subcontractors. The policy shall be kept valid till the date of
Operational Acceptance of the project.

Alternatively, if the Contractor has an existing ‘Workmen Compensation
Policy’ for all its employees including that of the Subcontractor(s), the
Contractor must include the interest of the Employer for this specific Project
in its existing ‘Workmen Compensation Policy’.

(III) Without relieving the Contractor of its obligations and responsibilities under
this Contract, before commencing work the Contractor shall insure against
liability for death of or injury to persons employed by the Contractor
including liability by statute and at common law. The insurance cover shall
be maintained until all work including remedial work is completed including
the Defect Liability Period. The insurance shall be extended to indemnify the
Principal for the Principal’s statutory liability to persons employed by the
Contractor.

The Contractor shall also ensure that each of its Subcontractors shall effect
and maintain insurance on the same basis as the ‘Workmen Compensation
Policy’ effected by the Contractor.
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(e) Contractor’s Plant and Machinery (CPM) Insurance

The Employer (including without limitation any consultant, servant, agent or
employee of the Employer) shall not in any circumstances be liable to the Contractor
for any loss of or damage to any of the Contractor’s Equipment or for any losses,
liabilities, costs, claims, actions or demands which the Contractor may incur or which
may be made against it as a result of or in connection with any such loss or damage.

30.2 The Employer shall be named as co-insured under all insurance policies taken out by the
Contractor pursuant to GCC Sub-Clause 30.1, except for the Third Party Liability, Workmen
Compensation Policy Insurances, and the Contractor’s Subcontractors shall be named as co-
insureds under all insurance policies taken out by the Contractor pursuant to GCC Sub-Clause
30.1 except for the Cargo Insurance During Transport, Workmen Compensation Policy
Insurances. All insurer’s rights of subrogation against such co-insureds for losses or claims
arising out of the performance of the Contract shall be waived under such policies.

30.3 The Contractor shall, in accordance with the provisions of the corresponding Appendix – 3
(Insurance Requirements) to the Contract Agreement, deliver to the Employer certificates of
insurance (or copies of the insurance policies) as evidence that the required policies are in
full force and effect. The certificates shall provide that no less than twenty-one (21) days’
notice shall be given to the Employer by insurers prior to cancellation or material modification
of a policy.

30.4 The Contractor shall ensure that, where applicable, its Subcontractor(s) shall take out and
maintain in effect adequate insurance policies for their personnel and vehicles and for work
executed by them under the Contract, unless such Subcontractors are covered by the policies
taken out by the Contractor.

30.5 The Employer shall at its expense take out and maintain in effect during the performance of
the Contract those insurances specified in the corresponding Appendix – 3 (Insurance
Requirements) to the Contract Agreement, in the sums and with the deductibles and other
conditions specified in the said Appendix. The Contractor and the Contractor’s Subcontractors
shall be named as co-insureds under all such policies. All insurers’ rights of subrogation
against such co-insureds for losses or claims arising out of the performance of the Contract
shall be waived under such policies. The Employer shall deliver to the Contractor satisfactory
evidence that the required insurances are in full force and effect. The policies shall provide
that not less than twenty-one (21) days’ notice shall be given to the Contractor by all insurers
prior to any cancellation or material modification of the policies. If so requested by the
Contractor, the Employer shall provide copies of the policies taken out by the Employer under
this GCC Sub-Clause 30.5.

30.6 If the Contractor fails to take out and/or maintain in effect the insurances referred to in GCC
Sub-Clause 30.1, the Employer may take out and maintain in effect any such insurances and
may from time to time deduct from any amount due the Contractor under the Contract any
premium that the Employer shall have paid to the insurer, or may otherwise recover such
amount as a debt due from the Contractor. If the Employer fails to take out and/or maintain
in effect the insurances referred to in GCC 30.5, the Contractor may take out and maintain in
effect any such insurances and may from time to time deduct from any amount due the
Employer under the Contract any premium that the Contractor shall have paid to the insurer,
or may otherwise recover such amount as a debt due from the Employer.
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30.7 Unless otherwise provided in the Contract, the Contractor shall prepare and conduct all and
any claims made under the policies effected by it pursuant to this GCC Clause 30, and the
monies payable by any insurers under all the insurance except Third Party Liability Insurance
and Workmen Compensation Policy, shall be paid to the joint account of the Employer and
the Contractor as mutually agreed and such amounts paid shall be apportioned between the
Employer and the Contractor in accordance with the respective responsibilities under the
Contract. The Employer shall give to the Contractor all such reasonable assistance as may be
required by the Contractor.  With respect to insurance claims in which the Employer's interest
is involved, the Contractor shall not give any release or make any compromise with the
insurer without the prior written consent of the Employer. With respect to insurance claims in
which the Contractor's interest is involved, the Employer shall not give any release or make
any compromise with the insurer without the prior written consent of the Contractor.

30.8 Further all equipment and materials being supplied by Employer for the erection (as per
Technical Specification) shall be kept insured by the Contractor against any loss, damage,
pilferage, theft, fire, etc. from the point of unloading up to the time of taking over by
Employer including handling, transportation, storage, erection, testing and commissioning
etc. The premium paid to the Insurance company by the Contractor for such insurance shall
be reimbursed by Employer to the Contractor.  The Contractor shall obtain competitive
quotation for such insurance and shall take prior approval from Employer before taking the
insurance.  The insurable value of the equipment being supplied by Employer shall be
intimated to the Contractor for arranging the insurance.

30.9 It will be the responsibility of the Contractor to lodge, pursue and settle all claims with the
insurance company in case of any damage, loss, theft, pilferage or fire during execution of
Contract and Employer shall be kept informed about it. The Contractor shall replace the
lost/damaged materials promptly irrespective of the settlement of the claims by the
underwriters and ensure that the work progress is as per agreed schedules.  The losses, if
any, in such replacement will have to be borne by the Contractor.

31. Change in Laws and Regulations

31.1If, after the date seven (07) days prior to the date of Bid Opening, any law, regulation, ordinance,
order or by-law having the force of law is enacted, promulgated, abrogated or changed in India
(which shall be deemed to include any change in interpretation or application by the competent
authorities) that subsequently affects the costs and expenses of the Contractor and/or the Time
for Completion, the Contract Price shall be correspondingly increased or decreased, and/or the
Time for Completion shall be reasonably adjusted to the extent that the Contractor has thereby
been affected in the performance of any of its obligations under the Contract. However, these
adjustments would be restricted to direct transactions between the Employer and the Contractor
and not on procurement of raw materials, intermediary components etc. by the Contractor for
which the Employer shall be the sole judge. Notwithstanding the foregoing, such additional or
reduced costs shall not be separately paid or credited if the same has already been accounted
for in the price adjustment provisions where applicable, in accordance with the Appendix-2 to the
Contract Agreement.

32. Force Majeure

32.1 “Force Majeure” shall mean any event beyond the reasonable control of the Employer or of the
Contractor, as the case may be, and which is unavoidable notwithstanding the reasonable care
of the party affected, and shall include, without limitation, the following:
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(a) war, hostilities or warlike operations (whether war be declared or not), invasion, act
of foreign enemy and civil war,

(b) rebellion, revolution, insurrection, mutiny, usurpation of government, conspiracy, riot
and civil commotion,

(c) earthquake, landslide, volcanic activity, flood or cyclone, or other inclement weather
condition, nuclear and pressure waves or other natural or physical disaster,

32.2 Neither party shall be considered to be in default or in breach of his obligations under the
Contract to the extent that performance of such obligation is prevented by any circumstances
of Force majure, which arises after date of Notification of Award.

32.3 If either party is prevented, hindered or delayed from or in performing any of its obligations
under the Contract by an event of Force Majeure, then it shall notify the other in writing of
the occurrence of such event and the circumstances thereof within fourteen (14) days after
the occurrence of such event.

32.4 The party who has given such notice shall be excused from the performance or punctual
performance of its obligations under the Contract for so long as the relevant event of Force
Majeure continues and to the extent that such party’s performance is prevented, hindered or
delayed. The Time for Completion shall be extended in accordance with GCC Clause 34.

H. Change in Contract Elements

33. Change in the Facilities

33.1 Introducing a Change

33.1.1 Subject to GCC Sub-Clause 33.2.5, the Employer shall have the right to propose, and
subsequently require, that the Project Manager order the Contractor from time to time during
the performance of the Contract to make any change, modification, addition or deletion to, in
or from the Facilities (hereinafter called “Change”), provided that such Change falls within the
general scope of the Facilities and does not constitute unrelated work and that it is
technically practicable, taking into account both the state of advancement of the Facilities
and the technical compatibility of the Change envisaged with the nature of the Facilities as
specified in the Contract.

33.1.2 The Contractor may from time to time during its performance of the Contract propose to the
Employer (with a copy to the Project Manager) any Change that the Contractor considers
necessary or desirable to improve the quality, efficiency or safety of the Facilities. The
Employer may at its discretion approve or reject any Change proposed by the Contractor,
provided that the Employer shall approve any Change proposed by the Contractor to ensure
the safety of the Facilities.

33.1.3 Changes made necessary because of any default of the Contractor in the performance of its
obligations under the Contract shall be not be deemed to be a Change, and such change
shall not result in any adjustment of the Contract Price or the Time for Completion.

33.1.4 The procedure on how to proceed with and execute Changes is specified in GCC Sub-Clauses
33.2 and 33.3.
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33.2 Changes Originating from Employer

33.2.1 The pricing of any Change shall, as far as practicable, be calculated in accordance with the
rates and prices included in the Contract. If such rates and prices are inequitable, the parties
thereto shall agree on specific rates for the valuation of the Change.

33.2.2 The Contract Price for (i) the items for which quantities have been indicated as lumpsum or
lot or set and/or (ii) where the quantities are to be estimated by the Contractor shall remain
constant unless there is change made in the Scope of Work by Employer. The quantities and
unit prices (i) subsequently arrived while approving the Bill of Quantities (BOQ)/Billing
breakup of lumpsum quantities/lot/Set and/or (ii) estimated by the Contractor shall be for on
account payment purpose only. In case additional quantities, over and above the quantities
in BOQ/billing breakup and /or estimated by the Contractor, are required for successful
completion of the scope of work as per Technical Specification, the Contractor shall execute
additional quantities of these items for which no additional payment shall be made over and
above the lumpsum Contract Price. In case quantities of these items supplied at site are in
excess of that required for successful completion of scope of work, such additional quantities
shall be the property of the Contractor and they shall be allowed to take back the same from
the site for which no deduction from the lumpsum Contract Price shall be made. Further, in
case actual requirement of quantities for successful completion of scope of work is less than
the quantities identified in the approved BOQ /billing breakup and/or estimated by the
Contractor, the lumpsum contract price shall remain unchanged and no deduction shall be
made from the lumpsum price due to such reduction of quantities.

It shall be the responsibility of the Contractor to pay all statutory taxes, duties and levies to
the concerned authorities for such surplus material which would otherwise have been,
lawfully payable in case of non-deemed export contracts. The Contractor shall submit an
indemnity bond to keep Employer harmless from any liability, before release of such
material to the Contractor by Employer.

Set/Lot/Lumpsum shall be governed as per the requirement of the corresponding item
description read in conjunction with relevant provisions of Technical Specifications and the
Billing breakup referred to above shall be issued by the Employer based on Contractor’s
request, if and as may be required during the currency of the Contract.

33.2.3 If before or during the preparation of the Change Proposal it becomes apparent that the
aggregate effect of compliance therewith and with all other Change Orders that have already
become binding upon the Contractor under this GCC Clause 33 would be to increase or
decrease the Contract Price as originally set forth in Article 2 (Contract Price and Terms of
Payment) of the Contract Agreement by more than the percentage specified in SCC, the
Employer and the Contractor shall mutually agree on specific rates for valuation of the
Change beyond the specified percentage.

For the said purpose, the Contract Price means the Contract Price of the Facilities
notwithstanding the Construction of the Contract.

33.2.4 If rates and prices of any change are not available in the Contract, the parties thereto shall
agree on specific rates for the valuation of the change and all matters therein related to the
change. Based on the same, the Employer shall, if it intends to proceed with the Change,
issue the Contractor with a Change Order.
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33.2.5 The Employer shall issue the Contractor with a Change Order pursuant to GCC Sub-Clause
33.2 by way of amendment to the Contract or in any other manner deemed appropriate.
Even if the Employer and the Contractor cannot reach agreement on the price for the
Change, an equitable adjustment to the Time for Completion, or any other matters related to
the Change Proposal, the Employer may nevertheless instruct the Contractor to proceed with
the Change by issue of a “Pending Agreement Change Order” (“Pending Agreement
Amendment”).

Upon receipt of a Pending Agreement Change Order, the Contractor shall immediately
proceed with effecting the Changes covered by such Order. The parties shall thereafter
attempt to reach agreement on the outstanding issues under the Change Proposal.

If the parties cannot reach agreement within sixty (60) days from the date of issue of the
Pending Agreement Change Order, then the matter may be referred to the Arbitrator in
accordance with the provisions of GCC Clause 38 & 39.

33.3 Changes Originating from Contractor

33.3.1 If the Contractor proposes a Change pursuant to GCC Sub-Clause 33.1.2, the Contractor shall
submit to the Project Manager a written “Request for Change Proposal”, giving reasons for
the proposed Change and which shall include the following:

(a) brief description of the Change
(b) effect on the Time for Completion
(c) estimated cost of the Change
(d) effect on Functional Guarantees (if any)
(e) effect on any other provisions of the Contract.

Upon receipt of the Request for Change Proposal, the parties shall follow the procedures
outlined in GCC Sub-Clauses 33.2.1 and 33.2.5. However, should the Employer choose not
to proceed, the Contractor shall not be entitled to recover the costs of preparing the
Request for Change Proposal.

33A.Surplus Materials

a. On completion of the works all such materials supplied by contractor for erection that
remain unutilized, if any, shall be taken back by Contractor after detailed materials
and payment reconciliations.

b. The Contractor, within two (2) months from the taking over of the equipment/
materials under the package, shall submit payment and materials account for the
reconciliations, failing which necessary recoveries will be made from the outstanding
bills of the Contractor for the cost of the materials left unaccounted as decided by the
Project Manager.

34. Extension of Time for Completion

34.1 The Time(s) for Completion specified in the SCC shall be extended if the Contractor is delayed or
impeded in the performance of any of its obligations under the Contract by reason of any of the
following:
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(a) any Change in the Facilities as provided in GCC Clause 33

(b) any occurrence of Force Majeure as provided in GCC Clause 32

(c) any suspension order given by the Employer under GCC Clause 35 hereof or
reduction in the rate of progress pursuant to GCC Sub-Clause 35.2 or

(d) any changes in laws and regulations as provided in GCC Clause 31 or

(e) any other matter specifically mentioned in the Contract

by such period as shall be fair and reasonable in all the circumstances and as shall fairly
reflect the delay or impediment sustained by the Contractor.

34.2 Except where otherwise specifically provided in the Contract, the Contractor shall submit to
the Project Manager a notice of a claim for an extension of the Time for Completion, together
with particulars of the event or circumstance justifying such extension as soon as reasonably
practicable after the commencement of such event or circumstance. As soon as reasonably
practicable after receipt of such notice and supporting particulars of the claim, the Employer
and the Contractor shall agree upon the period of such extension. In the event that the
Contractor does not accept the Employer’s estimate of a fair and reasonable time extension,
the Contractor shall be entitled to refer the matter to Arbitration, pursuant to GCC Sub-Clause
39.

34.3 The Contractor shall at all times use its reasonable efforts to minimize any delay in the
performance of its obligations under the Contract.

35. Suspension

35.1 The Employer may request the Project Manager, by notice to the Contractor, to order the
Contractor to suspend performance of any or all of its obligations under the Contract. Such
notice shall specify the obligation of which performance is to be suspended, the effective date of
the suspension and the reasons therefor. The Contractor shall thereupon suspend performance
of such obligation (except those obligations necessary for the care or preservation of the
Facilities) until ordered in writing to resume such performance by the Project Manager.

If, by virtue of a suspension order given by the Project Manager, other than by reason of the
Contractor’s default or breach of the Contract, the Contractor’s performance of any of its
obligations is suspended for an aggregate period of more than ninety (90) days, then at any
time thereafter and provided that at that time such performance is still suspended, the
Contractor may give a notice to the Project Manager requiring that the Employer shall, within
twenty-eight (28) days of receipt of the notice, order the resumption of such performance or
request and subsequently order a change in accordance with GCC Clause 33, excluding the
performance of the suspended obligations from the Contract.

If the Employer fails to do so within such period, the Contractor may, by a further notice to the
Project Manager, elect to treat the suspension, where it affects a part only of the Facilities, as a
deletion of such part in accordance with GCC Clause 33 or, where it affects the whole of the
Facilities, as termination of the Contract under GCC Sub-Clause 36.1.

35.2 If the Contractor’s performance of its obligations is suspended or the rate of progress is reduced
pursuant to this GCC Clause 35, then the Time for Completion shall be extended in accordance



Volume-I : Section-IV
General Conditions of Contract (GCC)

61

DDUGJY & IPDS/SBD/NIMM/R0

with GCC Sub-Clause 34.1, and any and all additional costs or expenses incurred by the
Contractor as a result of such suspension or reduction shall be paid by the Employer to the
Contractor in addition to the Contract Price, except in the case of suspension order or reduction
in the rate of progress by reason of the Contractor’s default or breach of the Contract.

35.3 During the period of suspension, the Contractor shall not remove from the Site any Plant and
Equipment, any part of the Facilities or any Contractor’s Equipment, without the prior written
consent of the Employer.

36. Termination

36.1 Termination for Employer’s Convenience

36.1.1 The Employer may at any time terminate the Contract for any reason by giving the
Contractor a notice of termination that refers to this GCC Sub-Clause 36.1.

36.1.2 Upon receipt of the notice of termination under GCC Sub-Clause 36.1.1, the Contractor shall
either immediately or upon the date specified in the notice of termination

(a) cease all further work, except for such work as the Employer may specify in the
notice of termination for the sole purpose of protecting that part of the Facilities
already executed, or any work required to leave the Site in a clean and safe condition

(b) terminate all subcontracts, except those to be assigned to the Employer pursuant to
paragraph (d) (ii) below

(c) remove all Contractor’s Equipment from the Site, repatriate the Contractor’s and its
Subcontractors’ personnel from the Site, remove from the Site any wreckage, rubbish
and debris of any kind, and leave the whole of the Site in a clean and safe condition

(d) In addition, the Contractor, subject to the payment specified in GCC Sub-Clause
36.1.3, shall

(i) deliver to the Employer the parts of the Facilities executed by the Contractor
up to the date of termination

(ii) to the extent legally possible, assign to the Employer all right, title and benefit
of the Contractor to the Facilities and to the Plant and Equipment as of the
date of termination, and, as may be required by the Employer, in any
subcontracts concluded between the Contractor and its Subcontractors

(iii) deliver to the Employer all non-proprietary drawings, specifications and other
documents prepared by the Contractor or its Subcontractors as at the date of
termination in connection with the Facilities.

36.1.3 In the event of termination of the Contract under GCC Sub-Clause 36.1.1, the Employer shall
pay to the Contractor the following amounts:

(a) the Contract Price, properly attributable to the parts of the Facilities executed by the
Contractor as of the date of termination
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(b) the costs reasonably incurred by the Contractor in the removal of the Contractor’s
Equipment from the Site and in the repatriation of the Contractor’s and its
Subcontractors’ personnel

(c) any amounts to be paid by the Contractor to its Subcontractors in connection with
the termination of any subcontracts, including any cancellation charges

(d) costs incurred by the Contractor in protecting the Facilities and leaving the Site in a
clean and safe condition pursuant to paragraph (a) of GCC Sub-Clause 36.1.2

(e) the cost of satisfying all other obligations, commitments and claims that the
Contractor may in good faith have undertaken with third parties in connection with
the Contract and that are not covered by paragraphs (a) through (d) above.

36.2 Termination for Contractor’s Default

36.2.1 The Employer, without prejudice to any other rights or remedies it may possess, may
terminate the Contract forthwith in the following circumstances by giving a notice of
termination and its reasons therefor to the Contractor, referring to this GCC Sub-Clause 36.2:

(a) if the Contractor becomes bankrupt or insolvent, has a receiving order issued
against it, compounds with its creditors, or, if the Contractor is a corporation, a
resolution is passed or order is made for its winding up (other than a voluntary
liquidation for the purposes of amalgamation or reconstruction), a receiver is
appointed over any part of its undertaking or assets, or if the Contractor takes or
suffers any other analogous action in consequence of debt

(b) if the Contractor assigns or transfers the Contract or any right or interest therein in
violation of the provision of GCC Clause 37.

(c) if the Contractor, in the judgment of the Employer has engaged in corrupt or
fraudulent practices in competing for or in executing the Contract.

(d) If the contractor fails to achieve mutually agreed deadline (as set in mutually
agreedProject Execution Plan/PERT chart) for consecutive 3 months, Employer shall
issue contract termination notice giving suitable time to contractors which may be
up to time agreed between employer and contractor. In case, contractor does not
improve its performance as per contract termination notice, which shall be within
overall plan under mutually agreed project execution plan, employer will terminate
the contract and encash performance securities.

For the purpose of this Sub-Clause:

“corrupt practice” is the offering, giving, receiving or soliciting, directly or indirectly,
of anything of value to influence improperly the actions of another party;

“fraudulent practice” is any act or omission, including a misrepresentation, that
knowingly or recklessly misleads or attempts to mislead, a party to obtain a financial
or other benefit or to avoid an obligation;

“collusive practice” is an arrangement between two or more parties designed to
achieve an improper purpose, including to influence improperly the actions of another
party;
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“coercive practice” is impairing or harming, or threatening to impair or harm, directly
or indirectly, any party or the property of the party to influence improperly the
actions of a party;

“obstructive practice” is

(aa) deliberately destroying, falsifying, altering or concealing of evidence material
to the investigation or making false statements to investigators in order to
materially impede a Employer’s investigation into allegations of a corrupt,
fraudulent, coercive or collusive practice; and/or threatening, harassing or
intimidating any party to prevent it from disclosing its knowledge of matters
relevant to the investigation or from pursuing the investigation;

or

(bb) acts intended to materially impede the exercise of the Employer’s inspection and
audit rights.

In persuasions of its policy, the Employer will sanction a firm or individual, including
declaring ineligible, either indefinitely or for a stated period of time, to be awarded a
contract if it at any time determines that the firm has, directly or through an agent,
engaged in corrupt, fraudulent, collusive, coercive or obstructive practices in
competing for, or in executing, a contract.

36.2.2 If the Contractor

(a) has abandoned or repudiated the Contract

(b) has without valid reason failed to commence work on the Facilities promptly or has
suspended (other than pursuant to GCC Sub-Clause 35.2) the progress of Contract
performance for more than twenty-eight (28) days after receiving a written
instruction from the Employer to proceed

(c) persistently fails to execute the Contract in accordance with the Contract or
persistently neglects to carry out its obligations under the Contract without just cause

(d) refuses or is unable to provide sufficient materials, services or labor to execute and
complete the Facilities in the manner specified in the program furnished under GCC
Sub-Clause 14.2 at rates of progress that give reasonable assurance to the Employer
that the Contractor can attain Completion of the Facilities by the Time for Completion
as extended,

then the Employer may, without prejudice to any other rights it may possess under the
Contract, give a notice to the Contractor stating the nature of the default and requiring the
Contractor to remedy the same. If the Contractor fails to remedy or to take steps to remedy
the same within fourteen (14) days of its receipt of such notice, then the Employer may
terminate the Contract forthwith by giving a notice of termination to the Contractor that
refers to this GCC Sub-Clause 36.2.
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36.2.3 Upon receipt of the notice of termination under GCC Sub-Clauses 36.2.1 or 36.2.2, the
Contractor shall, either immediately or upon such date as is specified in the notice of
termination,

(a) cease all further work, except for such work as the Employer may specify in the
notice of termination for the sole purpose of protecting that part of the Facilities
already executed, or any work required to leave the Site in a clean and safe condition

(b) terminate all subcontracts, except those to be assigned to the Employer pursuant to
paragraph (d) below

(c) deliver to the Employer the parts of the Facilities executed by the Contractor up to
the date of termination

(d) to the extent legally possible, assign to the Employer all right, title and benefit of the
Contractor to the Facilities and to the Plant and Equipment as of the date of
termination, and, as may be required by the Employer, in any subcontracts concluded
between the Contractor and its Subcontractors

(e) deliver to the Employer all drawings, specifications and other documents prepared by
the Contractor or its Subcontractors as of the date of termination in connection with
the Facilities.

36.2.4 The Employer may enter upon the Site, expel the Contractor, and complete the Facilities
itself or by employing any third party. The Employer may, to the exclusion of any right of the
Contractor over the same, take over and use with the payment of a fair rental rate to the
Contractor, with all the maintenance costs to the account of the Employer and with an
indemnification by the Employer for all liability including damage or injury to persons arising
out of the Employer’s use of such equipment, any Contractor’s Equipment owned by the
Contractor and on the Site in connection with the Facilities for such reasonable period as the
Employer considers expedient for the supply and installation of the Facilities.

Upon completion of the Facilities or at such earlier date as the Employer thinks appropriate,
the Employer shall give notice to the Contractor that such Contractor’s Equipment will be
returned to the Contractor at or near the Site and shall return such Contractor’s Equipment
to the Contractor in accordance with such notice. The Contractor shall thereafter without
delay and at its cost remove or arrange removal of the same from the Site.

36.2.5 Subject to GCC Sub-Clause 36.2.6, the Contractor shall be entitled to be paid the Contract
Price attributable to the Facilities executed as of the date of termination, the value of any
unused or partially used Plant and Equipment on the Site, and the costs, if any, incurred in
protecting the Facilities and in leaving the Site in a clean and safe condition pursuant to
paragraph (a) of GCC Sub-Clause 36.2.3. Any sums due to the Employer from the Contractor
accruing prior to the date of termination shall be deducted from the amount to be paid to the
Contractor under this Contract.

36.2.6 If the Employer completes the Facilities, the cost of completing the Facilities by the Employer
shall be determined.

If the sum that the Contractor is entitled to be paid, pursuant to GCC Sub-Clause 36.2.5,
plus the reasonable costs incurred by the Employer in completing the Facilities, exceeds the
Contract Price or the entire Facilities if entire Facilities have been completed or the price for
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part of the Facilities if part of the Facilities have been completed, the Contractor shall be
liable for such excess.

If such excess is greater than the sums due the Contractor under GCC Sub-Clause 36.2.5,
the Contractor shall pay the balance to the Employer, and if such excess is less than the
sums due the Contractor under GCC Sub-Clause 36.2.5, the Employer shall pay the balance
to the Contractor.  For facilitating such payment the Employer shall encash the Bank
Guarantees of the Contractor available with the Employer and retain such other payments
due to the Contractor under the Contract in question or any other Contract that the
Employer may have with the Contractor.

The Employer and the Contractor shall agree, in writing, on the computation described
above and the manner in which any sums shall be paid.

36.3 In this GCC Clause 36, the expression “Facilities executed” shall include all work executed,
Installation Services provided, and all Plant and Equipment acquired (or subject to a legally
binding obligation to purchase) by the Contractor and used or intended to be used for the
purpose of the Facilities, up to and including the date of termination.

36.4 In this GCC Clause 36, in calculating any monies due from the Employer to the Contractor,
account shall be taken of any sum previously paid by the Employer to the Contractor under
the Contract, including any advance payment paid pursuant to the corresponding Appendix
(Terms and Procedures of Payment) to the Contract Agreement.

37. Assignment

37.1 Neither the Employer nor the Contractor shall, without the express prior written consent of
the other party (which consent shall not be unreasonably withheld), assign to any third party
the Contract or any part thereof, or any right, benefit, obligation or interest therein or
thereunder, except that the Contractor shall be entitled to assign either absolutely or by way
of charge any monies due and payable to it or that may become due and payable to it under
the Contract.

I. Resolution of Disputes

38. Settlement of Disputes

38.1 If any dispute of any kind whatsoever shall arise between the Employer and the Contractor in
connection with or arising out of the Contract, including without prejudice to the generality of
the foregoing, any question regarding its existence, validity or termination, or the execution
of the Facilities, whether during the progress of the Facilities or after their completion and
whether before or after the termination, abandonment or breach of the Contract, the parties
shall seek to resolve any such dispute or difference, to the extent possible, amicably by
mutual consultation.

38.2 If the parties fail to resolve such a dispute or difference by mutual consultation at the
execution site level, then the dispute shall be referred by the Contractor to the Project
Manager, who, within a period of thirty (30) days after being requested by Contractor to do
so, shall give written notice of his decision.
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38.2.1 The decision/instruction of the Project Manager shall be deemed to have been accepted by
the Contractor unless notified by the Contractor of his intention to refer the matter for
Arbitration within thirty (30) days of such decision/instruction.

38.2.2 In the event the Project Manager fails to notify his decision as aforesaid within thirty (30)
days, the Contractor, if he intends to go for Arbitration, shall notify his intention to the
Project Manager within 30 days of expiry of the first mentioned period of thirty days failing
which it shall be deemed that there are no dispute or difference between the Employer and
the Contractor.

38.3 In case of dispute or difference between the Employer and the Contractor, if the Employer
intends to go for Arbitration, he shall notify such intention to the Contractor.

39. Arbitration

39.1 All disputes or differences in respect of which the decision, if any, of the Project Manager
and/or the Head of the Implementing Authority has not become final or binding as aforesaid
shall be settled by arbitration in the manner provided herein below:

39.2 The arbitration shall be conducted by three arbitrators, one each to be nominated by the
Contractor and the Employer and the third to be appointed by both the arbitrators in
accordance with the Indian Arbitration Act. If either of the parties fails to appoint its
arbitrator within sixty (60) days after receipt of a notice from the other party invoking the
Arbitration clause, the arbitrator appointed by the party invoking the arbitration clause shall
become the sole arbitrator to conduct the arbitration.

39.3 The language of the arbitration proceedings and that of the documents and communications
between the parties shall be English. The arbitration shall be conducted in accordance with
the provisions of the Indian Arbitration and Conciliation Act, 1996 or any statutory
modification thereof.  The venue of arbitration shall be xxxxx (headquarter of Employer).

39.4 The decision of the majority of the arbitrators shall be final and binding upon the parties. In
the event of any of the aforesaid arbitrators dying, neglecting, resigning or being unable to
act for any reason, it will be lawful for the party concerned to nominate another arbitrator in
place of the outgoing arbitrator.

39.5 During settlement of disputes and arbitration proceedings, both parties shall be obliged to
carry out their respective obligations under the Contract.

40. Up-front intimation of approved manufacturers and criterion for Fresh Vendor
approval:

Employer shall up-front intimate list containing name of already approved
vendors/manufacturers of various sub-transmission and distribution materials. Employer shall up-
load the list on their web portal. Partial turnkey contractor shall choose one or more than one
vendors from the pre-approved lists depending upon capacity and capability of vendors to supply
the materials for DDUGJY & IPDS works. No separate approval for vendor shall be required from
Employer.

Also, normal procedure being followed for empanelment of new vendors shall be uploaded and
up-front intimated to all partial turnkey contractors.  In case Partial turnkey Contractor desires to
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add new vendor, up-front intimation shall be available on criterion and procedure for selection of
vendors.

41. Up-front intimation of Guaranteed Technical Particulars:

Technical Specifications are enclosed with the bid documents. Employer shall up-front intimate
acceptable Guaranteed Technical Particulars of various materials through their web portal.

Partial turnkey contractor will examine these documents and supply only those materials which
meets the above acceptable criterion. In case there are Employer’s approved vendor(s) (one or
more) through which Partial turnkey Contractor wish to procure the materials and are complying
with the acceptable GTP parameters of Employer as available on their web portal, there would
not be any formality needed like approval of sub-vendor or approval of GTP again.

In event of change in name of vendor or change in GTP parameter, separate approval of
Employer shall be sought by successful partial turnkey contractor.

42. Partial turnkey Contractor’s Store at Project site:

“Project wise separate Site Stores shall be maintained and manned by partial turnkey contractor.
Same store shall not be used for more than one projects even if neighboring districts’ projects
are awarded to the same agency. The partial turnkey contractor shall deploy his own manpower
in stores for round the clock security and for its day to day operation through trained Store-ki-
per.

Since materials received in this stores are owned by Employer (including owner’s free issued
material) and are pre-dispatch inspected by Employer’s representative, materials in a lot shall
not be issued to the sub-contractor for physical execution by Partial turnkey Contractor. Instead,
day to day requirements shall be issued to the working teams of sub-vendors by authorized
store-ki-per. In exceptional cases, on prior written permission of Employer, materials for a week
time may be issued to working team of sub-vendor. Daily accounting of materials receipt,
materials issues, materials in custody of sub-vendors are to be maintained by Partial turnkey
Contractor. Handing of Stores shall, in no circumstances, be off loaded.

In no case, inter-project transfer of materials shall be permitted.

43. Handing over of assets:

On completion of erection and testing of a section of line, DTR substation, power substation,
contracting agency shall submit digital photographs in soft copies of each and every support
structures along-with submission of completion report in support of their claim for energisation
and handing over of assets. Project Manager within a week time, shall review the photographs
for acceptance of quality of works and shall immediately deploy officials for joint measurement
and inspection of executed works for energisation. In parallel, a requisition to State Electrical
Inspectorate shall also be submitted by Project Manager. Fee/Charges for inspection by electrical
inspector shall be paid by Project Manager.

While offering section of work / substation for commissioning and handing over, partial turnkey
contractor shall provide pre-commissioning test reports and detail checklist (format provided
along with quality guidelines at Volume-II : Section-I).
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44. Supply of Materials in lots:

Item wise mobilization of materials shall be planned in 6 lots. Employer shall arrange pre-
dispatch inspections for6 lots at his own expenditure. Any additional resource mobilization for
inspection of materials by employer beyond 6 lots shall be chargeable at actual. However, in
case of approved quantity variation, employer may consider to increase the number of Lots.

45. Contract Closing:

On completion of handing over formality and successfully completion of defect liability /
guarantee period, the contract shall be closed on completion of following formality:

I. Material reconciliation of owner free issued materials as well as material supplied by
partial turnkey contractor,

II. Payment reconciliations, submission and verifications that reconciliation of payment
toward statutory provisions like CST/VAT/Entry Tax/Excise Duty, any other dues etc.
Reconciliation statement shall be verified and vetted by chartered accountant.

III. Approval for extension of Completion period, with or without compensation, as
required.

IV. Certification from agency regarding payment of dues to its

i. Sub-vendors
ii. Workers/ contract laborers,
iii. Payment of statutory dues toward Provident Funds, wages etc as required.

V. Certification of Project Manager & agency to the effect that erection, testing and
commissioning of the equipment have been completed as per specifications laid
down in the contract and defects noted at the time of commissioning and notified to
the agency have been liquidated to the satisfaction of Employer.

VI. Removal of construction meant for site stores, hutment, labour colony etc. in the
premises of EMPLOYER.

VII. Certificate from Project Manager in charge regarding final amendment of drawings
and detailed of such amendments,

VIII. Drawing receipt certificate by the Project Manager,

IX. Receipt of compliance report on Quality Assurance Mechanism along with
photograph, Assurance documents by Project Manager

X. Shortfall in equipment / Line performance Certificate issued by Project Manager,

XI. No demand certificate issued by contractor,

XII. Certificate about completion of Defect Liability Period of the package by Project
Manager,
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XIII. Certificate regarding return of Performance Security / Indemnity Bond by Project
Manager/Employer.

46. Banning of business dealings

46.1. Employer shall ban business dealings with contractor on following grounds for the
period as decided by Project Manager:-

a. If the contractor fails to submit Performance Security after issuance of Letter of Intent
(LoI) within 28 days.

b. If the Contractor fails to accept the award of contract or has abandoned or repudiated
the Contract.

c. If the Contractor is found to be non-performing in execution of contract by the
Employer.

d. If a disaster / major failure / accident / collapse of a structure / system is caused during
erection or during defect liability period due to negligence of contractor or design
deficiency or poor quality of execution.

e. Misbehavior or physical manhandling by the Contractor or his representative or any
person acting on his behalf with any official of the Company dealing with the concerned
contract is established.

f. If the Director / Owner of the Contractor, proprietor or partner of the Contractor, is
convicted by a court of law for offences involving corrupt and fraudulent practices
including moral turpitude in relation to its business dealings with the government or
State Public Sector Undertakings or Central Public Sector Undertakings or Employer or
Employer’s group companies, during the last five years.

g. If the proprietors of the Contractor have been guilty of malpractices such as bribery,
corruption, fraud, substitution of the tenders, interpolations, etc.

h. If the Contractor continuously refuses to return / refund the dues of Employer or
Employer’s group  companies, without showing adequate reason and this is not due to
any reasonable dispute which would attract proceedings in arbitration or court of Law;

i. If the Contractor employs a public servant dismissed / removed or employs a person
convicted for an offence involving corruption or abetment of such offences;

j. If business dealings with the Contractor have been banned by the Ministry of Power or
Government of India and the ban is still in force,

k. If it is established that Contractor has resorted to corrupt, fraudulent practices including
misrepresentation of facts;

l. If the Contractor uses intimidation/threatening or brings undue outside pressure on the
Project Manager or his authorised representatives or its officials in acceptance /
performance of the job under the contract.

m. If the Contractor indulges in repeated and / or deliberate use of delay tactics in
complying with contractual stipulations;
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n. If the Contractor is found to be involved in cartel formation during bidding.

o. On wilful indulgence by the Contractor in supplying sub-standard material with respect
to Technical Specifications under the Contract irrespective of whether pre-dispatch
inspection was carried out by Employer or not;

p. If the Contractor is declared bankrupt or insolvent or its financial position has become
unsound, and in the case of a limited company, it is wound up or liquidated.

q. Established litigant nature of the Contractor to derive undue benefit;

r. Continued poor performance of the Contractor;

s. If the Contractor violates the provisions of the Integrity Pact provided in the Contract.

t. If the Contractor commits fraud as defined under the Fraud Prevention Policy of
Employer.

u. If the Contractor has assigned or transferred the contract or engaged subcontractor(s)
without the prior approval of the Competent Authority in violation of the provisions of
the contract.

v. If the Contractor misuses the premises or facilities of the Employer, forcefully occupies,
tampers or damages the Employer’s properties including land, water resources, forests /
trees, etc.

w. If the security consideration, including questions of loyalty of the Contractor to the
state, so warrants;

----- End ----
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SPECIAL CONDITIONS OF CONTRACT (SCC)

The following bid specific data for the Plant and Equipment to be procured shall amend and/or supplement the provisions
in the General Conditions of Contract (GCC)

Sl. No. GCC Clause
Ref. No.

Amendment/Supplement to GCC

1. GCC 1.1(o) Supplementing Sub-Clause GCC 1.1(o)

The Employer is:
Name & Postal Address of the Employer with Contact Number, Fax, Email etc.

For the purpose of execution of the contract, the contractual activities shall be
performed by the Employer “for and on behalf of the Owner” except in cases where the
Owner itself is statutorily required to do so.

2. GCC 1.1(w) Supplementing Sub-Clause GCC 1.1(w)

The Owner is:

Government of XXXX(State Name)

3. GCC 1.1 (ee) Supplementing Sub-Clause GCC 1.1(ee)

Time for Completion:

Sl.
No.

Activities Duration in Months
from the effective date
of Contract

Taking Over by the Employer upon successful
Completion of:

1. Package-XXX for Electrification works of
XXXX(Project/District Name) in XXXX(State
Name) under DDUGJY/IPDS
[Spec. No.:………………………..].

24 (Months)

4. GCC 2.1 GCC 2.1.1 The Contracts to be entered into with the successful Bidder shall be
as under :

- First Contract: For Ex-Works supply of all equipment and
materials  (Ex-Works Supply Contract)

- Second Contract: For providing all erection services
including inland transportation for delivery at site,
insurance, unloading, storage, handling at site, installation,
Testing and Commissioning including performance testing
in respect of all the equipment supplied under the "First
Contract", and any other services specified in the Contract
Documents (Services Contract).

GCC 2.1.2 The award of two separate Contracts shall not in any way dilute the
responsibility of the Contractor for the successful completion of the
facilities as per Specification and a breach in one Contract shall
automatically be construed as a breach of the other Contract(s)
which will confer a right on the Employer to terminate the other
Contract(s) also at the risk and the cost of the Contractor.

GCC 2.1.3 The Contract will be signed in two originals and the Contractor shall
be provided with one signed original and the second will be retained
by the Employer.

GCC 2.1.4 The Contractor shall provide free of cost to the Employer all the
engineering data, drawing and descriptive materials submitted with
the bid, in at least two (2) copies to form a part of the Contract
immediately after Notification of Award.
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Sl. No. GCC Clause
Ref. No.

Amendment/Supplement to GCC

GCC 2.1.5 Subsequent to signing of the Contract, the Contractor at his own
cost shall provide the Employer with at least Two (2) true copies of
Contract Agreement within fifteen (15) days after signing of the
Contract.

5. GCC 8.3 Addition of following new Sub-Clause after GCC 8.2:

All the payments upto 60% (or 85% for special category states) of project cost of
infrastructure to the Contractor shall be made by XXXX (Name of Employer) strictly out
of the funds received from REC/PFC on behalf of the Owner, 30% (10% for special
category states) of infrastructure cost shall be arranged by owner from REC loan/loan
from other FIs/own resources and 10% (5% for special category states) of
infrastructure cost shall be arrange by utility from own resources.

6. GCC 9.3.1 Supplementing Sub-Clause GCC 9.3.1

In addition to the above, the Contractor shall arrange to provide additional
Performance Security(ies), if applicable, as per Clause no. 4 of Joint Deed of
Undertaking mentioned at Sl. No. 19 of Volume-I : Section–VI (Sample Forms and
Procedures). The said security(ies) shall be required to be extended time to time till
ninety (90) days beyond the actual Defect Liability Period, as may be required under
the Contract.

The Performance Security(ies) to be furnished by the Contractor under the Contract
shall be in favour of the Employer. The Owner shall also be entitled to enforce these
performance security(ies).

7. GCC 10.3 Supplementing Sub-Clause GCC 10.3

The requisite Sales Tax declaration forms shall be issued as under:

a) When project implementing agency or Employer is a Central Public Sector
Undertaking, form shall be issued by State Distribution Company to Employer
for onward issuance to contractor

b) When State Distribution Company is Employer, the form shall be issued by
them.

8. GCC 10.6 Supplementing the Clause GCC 10.6
In case Employer is Central Public Sector Undertaking, the recovery of TDS under
CST/VAT/WCT/Income Tax Act and any other acts as per Govt. regulation related to
this work shall be done by XXXXX (Name of Employer) on behalf of XXXXX(DISCOM
Name)/State Govt.. TDS so deducted by XXXXX (Employer Name) on behalf of the
XXXX (Name of DISCOM)/State Govt. shall be deposited with the relevant tax
authorities and TDS certificates shall be issued on behalf of XXXXX (DISCOM
Name)/State Govt. using PAN, TIN, TAN of XXXXX(DISCOM Name). Relevant challans
and copies of the TDS certificates shall be forwarded to XXXXX(DISCOM Name) for
filling necessary returns. In case, wherever E-filling system is applicable, the relevant
information would be given to the Owner for issuing TDS certificate, filling returns, etc.

9. GCC 11 At all places in the clause, replace the word “Employer” with “Employer/Owner/State
Distribution Utility in case employer is a Central Public Undertaking.

10. GCC 22.4, 22.5,
22.6 & 22.7

At all places in the clause, replace the word “Employer” with “Employer/Owner/State
Distribution Utility in case employer is a Central Public Undertaking’.

11. GCC 24.1
12. GCC 24.2 (b) &

GCC 24.3
Supplementing Clause GCC 24.2 (b)
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Sl. No. GCC Clause
Ref. No.

Amendment/Supplement to GCC

LD for Non-Performance of the Equipment

The guaranteed loss at rated voltage for each equipment shall be corrected in
accordance with IS2026, Part-I for the purpose of comparison of guaranteed losses
with measured losses for levy of liquidated damages. However, the equipment (i.e.
Power Transformer/Station Transformer) under no circumstances shall be accepted if
the measured losses are more than +15 percent of the guaranteed losses at rated
voltage, specified in Appendix – 8 (Guarantees, Liquidated Damages for Non –
Performance) to the Contract Agreement.
In case of Distribution Transformer, the equipment under no circumstances shall be
accepted if the total losses exceed the max. limit specified in Technical Specifications.

Differential Price Factors for Liquidated Damages

13. GCC 33.2.3 Supplementing Sub-Clause GCC 33.2.3

Percentage for the Change Proposal under this Clause shall be limited to Ten (10)
percent.

14. Annexure-I to
SCC

Enclosed herewith

15. Others Rating of Transformers - Standard Ratings of Distribution & Power Transformers as
per IS are covered in bid documents. Transformer ratings must be confirming to IS
specifications. Non Standard ratings shall not be permitted.

----- End of Section-V (SCC) ----
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LIST OF ELIGIBLE SCHEDULED COMMERCIAL PRIVATE INDIAN BANKS

Sl. No. Name of Banks
1 HDFC Bank Ltd.
2 Axis Bank Ltd.
3 Kotak Mahindra Bank Ltd.
4 Federal Bank Ltd.
5 Indusind Bank Ltd.
6 Development Credit Bank Ltd.
7 ING Vysya Bank Ltd.
8 Karnataka Bank Ltd.
9 KarurVysya Bank Ltd.
10 Ratnakar Bank Ltd.
11 South Indian Bank Ltd.
12 Yes Bank Ltd.
13 ICICI Bank
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SAMPLE FORMS AND PROCEDURES (FORMS)

Preamble

This Section (Section –VI) of the Bidding Documents [named as Sample Forms and Procedures (FORMS)]
provides proforma to be used by the bidders at the time of their bid preparation and by the Contractor
subsequent to the award of Contract.

The Bidder shall complete, sign and submit with its bid the relevant FORMS to be used un-amended, in
accordance with the requirements included in the Bidding Documents.

The Bidder shall provide the Bid Security, either in the form included hereafter or in another form acceptable to
the Employer, pursuant to the provisions in the instructions to Bidders.

The Form of Contract Agreement shall be used un-amended, except for the need to complete Article 1.1
(Contract Documents), as appropriate and as may be required to suit the specific requirement of the Contract.
The form shall also include the Appendices listed, as required, which should be completed according to the
instructions for their completion provided at the beginning of each Appendix.  The Price Schedule deemed to
form part of the contract shall be modified according to any corrections or modifications to the accepted bid
resulting from price corrections, pursuant to the provisions of the Instructions to Bidders.

The Performance Security(ies) and Bank Guarantee for Advance Payment forms should not be completed by the
bidders at the time of their bid preparation. Only the successful Bidder will be required to provide the
Performance Security(ies) and Bank Guarantee for Advance Payment, according to one of the forms indicated
herein or in another form acceptable to the Employer and pursuant to the provisions of the General and Special
Conditions of Contract, respectively.

Depending on specific facts and circumstances related to the Bid, other specific agreement, if any, and the
contract, the text of the Forms herein may need to be modified to some extent. The Employer reserves the right
to make such modifications in conformity with such specific facts and circumstances and rectify and consequent
discrepancies, if any. However, modifications, if any, to the text of the Forms that may be required in the opinion
of the Bidder/Contractor shall be effected only if the same is approved by the Employer. The Employer’s decision
in this regard shall be final and binding.
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1. BID FORMS AND PRICE SCHEDULES

1.1 Bid Form

Please see Volume – III.

1.2 Price Schedule

Please see Volume - III
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2. BID SECURITY FORM

(To be stamped in accordance with Stamp Act, the Non-Judicial Stamp Paper should be in the name of the
issuing Bank)

Bank Guarantee No.: ........................…
Date: ...................……...

To: (insert Name and Address of Employer)

WHEREAS M/s. …. (insert name of Bidder)…… having its Registered/Head Office at ….. (insert address of the
Bidder) ……….. (hereinafter called "the Bidder") has submitted its Bid for the performance of the Contract
for………….(insert name of the Package)……………under………….(insert Specification No)…………… (hereinafter
called "the Bid")

KNOW ALL PERSONS by these present that WE …….. (insert name & address of the issuing bank) ……… having
its Registered/Head Office at …..…….(insert address of registered office of the bank)…….. (hereinafter called "the
Bank"), are bound unto ……(insert name of Employer)….. (hereinafter called "the Employer") in the sum of
....................(insert amount of Bid Security in figures & words).......................... ............................…………….
for which payment well and truly to be made to the said Employer, the Bank binds itself, its successors and
assigns by these presents.

Sealed with the Common Seal of the said Bank this ............... day of ...............  20....

THE CONDITIONS  of this obligation are:

(1) If the Bidder withdraws its bid during the period of bid validity specified by the Bidder in the Bid Form; or

(2) In case the Bidder does not withdraw the deviations proposed by him, if any, at the cost of withdrawal
stated by him in the bid and/or accept the withdrawals/rectifications pursuant to the
declaration/confirmation made by him in Attachment – Declaration of the Bid; or

(3) If the Bidder does not accept the corrections to arithmetical errors identified during preliminary evaluation
of his bid pursuant to ITB Clause 27.2; or

(4) If, as per the requirement of Qualification Requirements the Bidder is required to submit a Deed of Joint
Undertaking and he fails to submit the same, duly attested by Notary Public of the place(s) of the
respective executant(s) or registered with the Indian Embassy/High Commission in that Country, within ten
days from the date of intimation of post – bid discussion; or

(5) in the case of a successful Bidder, if the Bidder fails within the specified time limit

(i) to sign the Contract Agreement, in accordance with ITB Clause 33, or

(ii) to furnish the required performance security, in  accordance with ITB Clause 34.
or

(6) In any other case specifically provided for in ITB.

WE undertake to pay to the Employer up to the above amount upon receipt of its first written demand, without
the Employer having to substantiate its demand, provided that in its demand the Employer will note that the
amount claimed by it is due to it, owing to the occurrence of any of the above-named CONDITIONS or their
combination, and specifying the occurred condition or conditions.
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This guarantee will remain in full force up to and including ……….. (insert date, which shall be the date 30 days
after the period of bid validity)…….., and any demand in respect thereof must reach the Bank not later than the
above date.

For and on behalf of the Bank

[Signature of the authorised signatory(ies)]

Signature_______________________

Name_______________________

Designation_______________________

POA Number_______________________

Contact Number(s): Tel.______________Mobile______________

Fax Number_______________________

email ____________________________

Common Seal of the Bank______________________
Witness:

Signature_______________________

Name_______________________

Address______________________________

Contact Number(s): Tel.______________Mobile______________

email ____________________________

Note:

1. In case the bid is submitted by a Joint Venture, the bid security shall be in the name of the Joint Venture
and not in the name of the Lead Partner or any other Partner(s) of the Joint Venture.

2. The Bank Guarantee should be in accordance with the proforma as provided. However, in case the issuing
bank insists for additional paragraph for limitation of liability, the following may be added at the end of
the proforma of the Bank Guarantee [i.e., end paragraph of the Bank Guarantee preceding the
signature(s) of the issuing authority(ies) of the Bank Guarantee]:

Quote

“Notwithstanding anything contained herein:

1. Our liability under this Bank Guarantee shall not exceed _________ (value in figures)____________
[_____________________ (value in words)____________].

2. This Bank Guarantee shall be valid upto ________(validity date)__________.



Volume-I : Section-VI
Sample Forms and Procedures

6

DDUGJY & IPDS/SBD/NIMM/R0

3. We are liable to pay the guaranteed amount or any part thereof under this Bank Guarantee only &
only if we receive a written claim or demand on or before ________ (validity date) __________.”

Unquote
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3a. FORM OF NOTIFICATION BY THE EMPLOYER TO THE BANK
(Applicable for Forfeiture of Bank Guarantee)

To: (insert Name and Address of the issuing Bank)

Ref..: Forfeiture of Bid Security Amount against Bank Guarantee No. …… …………… dated ………… for
…………….., issued by you on behalf of M/s. ………(insert name of the Bidder) ………...

Dear Sirs,

Please refer to the subject Bank Guarantee executed by you in our favour for ……………………. as Bid Security for
the bid submitted by M/s. ………(insert name of the Bidder) ………... against ….. (insert name of the Package)
………. ; Specification No. …………………….

As per the terms of the said guarantee, the bank has guaranteed and undertaken to pay immediately on demand
by the Employer the amount of …………….. without any reservation, protest, demur and recourse. Further, any
demand made by the Employer shall be conclusive and binding on the Bank irrespective of any dispute or
difference raised by the Bidder.

In terms of the said guarantee, we hereby submit our claim/demand through this letter for remittance of Bid
Security amount to …. (insert name of the Employer) …….. owing to the occurrence of the condition referred to
at Sl. No. …….. The Bank is requested to remit the full guaranteed sum ………………………. towards proceeds of
the bid security in the form of Demand Draft in favour of ‘…. (insert name of the Employer) …….’, payable at
….(insert place of the Employer)….’.

Thanking you,
For..................(Name of the Employer)

(AUTHORISED SIGNATORY)
Copy to:
…..(Registered Office of the Bank)….
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3b. FORM OF NOTIFICATION BY THE EMPLOYER TO THE BANK
(Applicable for conditional claim pending extension of Bank Guarantee by the Bidder)

To: (insert Name and Address of the issuing Bank)

Ref..: Conditional Claim against Bank Guarantee No. …… …………… dated ………… for …………….. valid up to
…………… issued by you on behalf of M/s. ………(insert name of the Bidder) ………...

Dear Sirs,

Please refer to the subject Bank Guarantee executed by you in our favour on behalf of M/s. ………(insert name of
the Bidder) ………..., who have submitted this Bank Guarantee to us towards Bid Security against ….. (insert
name of the Package) ………. ; Specification No. …………………….

We, ………. (insert name of the Employer) ……….. do hereby request you to lodge our claim/demand against the
subject Bank Guarantee for full guaranteed sum. Kindly note that this claim/demand against the subject Bank
Guarantee is without any further notice in case the amendment to Bank Guarantee No. …………….. dated
………….. extending its validity upto ………………. is not got arranged by ………(insert name of the Bidder) ………...
in our favour and are not received by us upto …………... In such an event you are requested to remit the full
guaranteed amount in terms of the subject guarantee in its letter and spirit and proceeds of this Bank Guarantee
shall be forwarded to us in form of demand draft in favour of ‘…. (insert name of the Employer) ……., payable at
….(insert place of the Employer)….’.

This is without prejudice to our right under this guarantee and under the law.

Thanking you,

For..................(Name of the Employer)

(AUTHORISED SIGNATORY)

Copy to:
(insert Name and Address of the Bidder)

- You are requested to do the needful so that the amendment to the subject Bank Guarantee extending the
validity up to ……………. is received by us by …………….
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4. FORM OF ‘NOTIFICATION OF AWARD OF CONTRACT’

4a. FORM OF 'NOTIFICATION OF AWARD OF CONTRACT' FOR SUPPLY OF PLANT AND
EQUIPMENT

Ref. No. :

Date :
............(insert Contractor's Name & Address)...........
...............................................................................
...............................................................................
...............................................................................
[in case of Joint Venture, the aforesaid details shall be of the Lead Partner and the following shall also be
included:
(Lead Partner of the Joint Venture of M/s. ……………… and M/s. …………………………)]

Attn : Mr......................................
Sub. : Notification of Award for Ex-works Supply Contract for ……….. (insert name of the Package) ……….

Specification No.: ………………….. Domestic Competitive Bidding. (Project Funding: Domestic).

Dear Sir,

1.0 REFERENCE

This has reference to the following:

1.1 Our Invitation for Bids (IFB) dated ………...

1.2 Bidding documents for the subject package issued to you vide our letter Ref. No. ……………….. dated
……….., comprising the following:

a) Conditions of Contract Volume-I
(Document Code No. ……………………)

b) Technical Specifications, Drawings Volume-II
(Document Code No. ……………………)

c) Bid Form, Price Schedules Volume-III
& Technical Data Sheets
(Document Code No. ……………………)

1.2.1 Amendment/Errata No. …… to Bidding Documents issued to you vide our letter no. …………. dated
………….
(Applicable only if any Errata/Amendment to the Bidding Documents has been issued subsequently)

1.2.2 Clarifications to the Bidding Documents, pursuant to pre-bid conference held on …………., issued to you
vide our letters no. …………. dated ……….... (Use as applicable)

(Applicable only if any clarification to the Bidding Documents has been issued subsequently)
(INCLUDE AS FURTHER SUB-PARAGRAPHS ANY OTHER CORRESPONDENCE MADE TO THE BIDDER
AFTER ISSUANCE OF BIDDING DOCUMENTS UP TO BID OPENING)

1.3 First envelope of your Bid submitted/the Bid submitted by the Joint Venture (JV) of M/s.
……………………….. (Lead Partner) and M/s. ……………………………. (Other Partner) for the subject
package under Proposal reference no. ………….. dated …………………….. was opened on ………………. (Use
as applicable)
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1.4 Intimation for Opening of Price Schedule issued to you vide our letter no. …………. dated ……………

1.5 Your Bid/the Bid by the Joint Venture (JV) of M/s. ……………………….. (Lead Partner) and M/s.
……………………………. (Other Partner) under proposal reference no. ……………. dated ………… was
opened on……………….(Use as applicable)

1.6 Post bid discussions we had with you on various dates from ……………. to ……………. resulting into the
Minutes of Meeting/ Record Notes of Post Bid Discussions enclosed as APPENDIX (NOA)-1with this
Notification of Award.

2.0 AWARD OF CONTRACT AND ITS SCOPE

2.1 We confirm having accepted your Bid/Bid of the Joint Venture (JV) of M/s. ………………… (Lead Partner)
and M/s. ……………… (Other Partner) (Use as applicable) (referred to at para 1.3 & 1.5 above) read in
conjunction with all the specifications, terms & conditions of the Bidding Documents (referred to at para
1.2, 1.2.1 & 1.2.2 [modify as applicable] above) and specific confirmations recorded in the Record
Notes of Post Bid Discussions (referred to at para 1.6 above), and award on you/the JV(use as
applicable) the ‘Ex-works Supply Contract’ (also referred to as the ‘First Contract’) covering inter-alia Ex-
works supply of all equipment and materials including Type Testing to be conducted, required for the
complete execution of the …… (insert name of Package alongwith name of the Project) ……., as detailed
in the documents referred hereinabove. The scope of work inter-alia includes the following:

...........……. (Indicate brief Scope of Work) ........................

The scope of work under this Notification of Award (NOA) shall also include all such items which are not
specifically mentioned in the Bidding Documents and/or your bid but are necessary for the successful
completion of your scope under the Contract for the construction of …… (insert name of Package
alongwith name of the Project) ……., unless otherwise specifically excluded in the Bidding Documents or
in this NOA.

2.1.1 You, the Lead Partner of the JV, along with M/s. ……………………., the Other Partner of JV, shall be liable
jointly and severally for the execution of the Contract in accordance with terms and conditions of the
Contract. As per the Power of Attorney furnished in your favour by the Joint Venture, as enclosed with
Bid Proposal of the JV, you shall act as the Partner In-charge (Lead Partner) of the above Joint Venture
for execution of the Contract. (This provision shall be included only in case the Bidder is a Joint
Venture)

2.2 The notification for award of Contract for performance of all other activities, as set forth in the Bidding
Documents, viz.
.................….. (Indicate brief scope of work of the Second Contract) .............................
has been issued on you vide our NOA no. ………….. dated ……………. (hereinafter called the “Second
Contract” or “Services Contract”).

Notwithstanding the award of work under two separate Contracts in the aforesaid manner, you/the JV
(use as applicable) shall be overall responsible to ensure the execution of both the Contracts to achieve
successful completion and taking over of the works under the package by the Employer as per the
requirements stipulated in the Bidding Documents. It is expressly understood and agreed by you/the JV
(use as applicable) that any default or breach under the ‘Second Contract’ shall automatically be
deemed as a default or breach of this ‘First Contract’ also and vice-versa, and any such default or
breach or occurrence giving us a right to terminate the ‘Second Contract’, either in full or in part, and/or
recover damages there under, shall give us an absolute right to terminate this Contract, at your/JV’s
(use as applicable) risk, cost and responsibility, either in full or in part and/or recover damages under
this ‘First  Contract’ as well. However, such default or breach or occurrence in the ‘Second Contract’,
shall not automatically relieve you/the JV (use as applicable) of any of your/JV’s (use as
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applicable)obligations under this ‘First Contract’. It is also expressly understood and agreed by you/the
JV (use as applicable) that the equipment/materials supplied by you/the JV (use as applicable) under
this ‘First Contract’, when erected, installed & commissioned by you under the ‘Second  Contract’ shall
give satisfactory performance in accordance with the provisions of the Contract.

3.0 CONTRACT PRICE

3.1 The total Contract Price for the entire scope of work under this Contract shall be ………….. (Specify the
currency and the amount in figures & words) …………. as per the following break-up:

Sl.
No.

Price Component Amount

1. Ex-Works Price component
2. Type Test Charges Not Applicable
Total for Ex-works Supply Contract

3.2 Notwithstanding the break-up of the Contract Price, the Contract shall, at all times, be construed as a
single source responsibility Contract and any breach in any part of the Contract shall be treated as a
breach of the entire Contract.

4.0 You/The JV (use as applicable)are/is required to furnish at the earliest a Performance Security(ies), as
per the Bidding Documents, for an amount of …… (Specify the value) ………… i.e. equal to 10% (Ten
percent) of the Contract Price, and valid upto and including ………………….. and any other securities as
per the Bidding Documents.
(In case any other performance security is required to be furnished, the same is to be mentioned here)

5.0 For release of advance payment (admissible as per the Bidding Documents) equal to …..% of the Ex-
works Price component of the Contract Price, you are, inter-alia, required to furnish a Bank Guarantee
for the equivalent advance amount. The validity of the Advance Bank Guarantee shall be up to and
including ………….. Further, please note that furnishing of all the Contract Performance Securities under
the ‘First Contract’ and ‘Second Contract’ shall be one of the conditions precedent to release of advance
under this Contract.

6.0 All the bank guarantees shall be furnished from an eligible bank as described in the Bidding Documents.

7.0 The schedule for Taking Over/Completion of Facilities by the Employer upon successful completion of
the …… (insert name of Package alongwith name of the Project) …. shall be … (indicate the completion
schedule) …. months from the date of issue of this Notification of Award for all contractual purposes.

8.0 This Notification of Award constitutes formation of the Contract and comes into force with effect from
the date of issuance of this Notification of Award.

9.0 You shall enter into a Contract Agreement with us within twenty-eight (28) days from the date of this
Notification of Award.

10.0 This Notification of Award is being issued to you in duplicate. We request you to return its duplicate
copy duly signed and stamped on each page including the enclosed Appendix as a token of your
acknowledgement.

Please take the necessary action to commence the work and confirm action.

Yours faithfully,
For and on behalf of

.................(Name of the Employer)............
(Authorised Signatory)
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Enclosures:
APPENDIX (NOA) – 1 - Record Notes of Post - Bid Discussions held on various dates from ………….

to ………………….

4b. FORM OF 'NOTIFICATION OF AWARD OF CONTRACT' FOR INSTALLATION OF PLANT AND
EQUIPMENT

Ref. No. :

Date :
............(insert Contractor's Name & Address)...........
...............................................................................
...............................................................................
...............................................................................
[in case of Joint Venture, the aforesaid details shall be of the Lead Partner and the following shall also be
included:
(Lead Partner of the Joint Venture of M/s. ……………… and M/s. …………………………..)]

Attn : Mr......................................

Sub. : Notification of Award for Services Contract for ……….. (insert name of the Package) ………. Specification
No.: ………………….. Domestic Competitive Bidding. (Project Funding: Domestic).

Dear Sir,

1.0 REFERENCE

This has reference to the following:

1.1 Our Invitation for Bids (IFB) dated ………...

1.2 Bidding documents for the subject package issued to you vide our letter Ref. No. ……………….. dated
……….., comprising the following:

a) Conditions of Contract Volume-I
(Document Code No. ……………………)

b) Technical Specifications Volume-II
(Document Code No. ……………………)

c) Bid Form, Price Schedules Volume-III
& Technical Data Sheets
(Document Code No. ……………………)

1.2.1 Amendment/Errata No. …… to Bidding Documents issued to you vide our letter no. …………. dated
………….
(Applicable only if any Errata/Amendment to the Bidding Documents has been issued subsequently)

1.2.2 Clarifications to the Bidding Documents, pursuant to pre-bid conference held on …………., issued to you
vide our letters no. …………. dated ……….... (Use as applicable)
(Applicable only if any clarification to the Bidding Documents has been issued subsequently)
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(INCLUDE AS FURTHER SUB-PARAGRAPHS ANY OTHER CORRESPONDENCE MADE TO THE BIDDER
AFTER ISSUANCE OF BIDDING DOCUMENTS UP TO BID OPENING)

1.3 First envelope of your Bid submitted/the Bid submitted by the Joint Venture (JV) of M/s.
……………………….. (Lead Partner) and M/s. ……………………………. (Other Partner) for the subject
package under Proposal reference no. ………….. dated …………………….. was opened on ………………. (Use
as applicable)

1.4 Intimation for Opening of Price Schedule issued to you vide our letter no. …………. dated ……………

1.5 Your Bid/the Bid by the Joint Venture (JV) of M/s. ……………………….. (Lead Partner) and M/s.
……………………………. (Other Partner) under proposal reference no. ……………. dated ………… was
opened on……………….(Use as applicable)

1.6 Post bid discussions we had with you on various dates from ……………. to ……………. resulting into the
Minutes of Meeting/ Record Notes of Post Bid Discussions enclosed as APPENDIX (NOA)-1with this
Notification of Award.

2.0 AWARD OF CONTRACT AND ITS SCOPE

2.1 We confirm having accepted your Bid/Bid of the Joint Venture (JV) of M/s. ………………… (Lead Partner)
and M/s. ……………… (Other Partner) (Use as applicable) (referred to at para 1.3 & 1.5 above) read in
conjunction with all the specifications, terms & conditions of the Bidding Documents (referred to at para
1.2, 1.2.1 & 1.2.2 [modify as applicable] above) and specific confirmations recorded in the Record
Notes of Post Bid Discussions (referred to at para 1.6 above), and award on you/the JV(use as
applicable) the ‘Services Contract’ (also referred to as the ‘Second Contract’) for performance of all
other activities, as set forth in the documents, viz. .................….. (Indicate brief scope of work)
............................... for the …… (insert name of Package alongwith name of the Project)….

The scope of work under this Notification of Award (NOA) shall also include all such items which are not
specifically mentioned in the Bidding Documents and/or your bid but are necessary for the successful
completion of your scope under the Contract for the construction of …… (insert name of Package
alongwith name of the Project) ……., unless otherwise specifically excluded in the Bidding Documents or
in this NOA.

2.1.1 You, the Lead Partner of the JV, along with M/s. ……………………., the Other Partner of JV, shall be liable
jointly and severally for the execution of the Contract in accordance with terms and conditions of the
Contract. As per the Power of Attorney furnished in your favour by the Joint Venture, as enclosed with
Bid Proposal of the JV, you shall act as the Partner In-charge (Lead Partner) of the above Joint Venture
for execution of the Contract. (This provision shall be included only in case the Bidder is a Joint
Venture)

2.2 The notification for award of Contract for Ex-works Supply of all equipment and materials including
Type Testing to be conducted, as set forth in the  documents, viz.

.................….. (Indicate brief scope of work of the First Contract) ..............................

has been issued on you vide our NOA no. ………….. dated ……………. (hereinafter called the “Ex-works
Supply Contract” or “First Contract”).

Notwithstanding the award of work under two separate Contracts in the aforesaid manner, you/the JV
(use as applicable) shall be overall responsible to ensure the execution of both the Contracts to achieve
successful completion and taking over of the works under the package by the Employer as per the
requirements stipulated in the Bidding Documents. It is expressly understood and agreed by you/the
JV(use as applicable) that any default or breach under the ‘First Contract’ shall automatically be deemed
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as a default or breach of this ‘Second Contract’ also and vice-versa, and any such default or breach or
occurrence giving us a right to terminate the ‘First Contract’, either in full or in part, and/or recover
damages there under, shall give us an absolute right to terminate this Contract, at your/JV’s (use as
applicable) risk, cost and responsibility, either in full or in part and/or recover damages under this
‘Second  Contract’ as well. However, such default or breach or occurrence in the ‘First Contract’, shall
not automatically relieve you/the JV(use as applicable) of any of your obligations under this ‘Second
Contract’. It is also expressly understood and agreed by you/the JV(use as applicable) that the
equipment/materials supplied by you/the JV(use as applicable) under the ‘First Contract’, when erected,
installed & commissioned by you/the JV(use as applicable) under this ‘Second  Contract’ shall give
satisfactory performance in accordance with the provisions of the Contract.

3.0 CONTRACT PRICE

3.1 The total Contract Price for the entire scope of work under this Contract shall be ………….. (Specify the
currency and the amount in figures & words) …………. as per the following break-up:

Sl.
No.

Price Component Amount

1. Local Transportation, Insurance and other Incidental Services
(including port clearance etc)

2. Installation Services
3. Training Charges Not Applicable
Total for Services Contract

3.2 Notwithstanding the break-up of the Contract Price, the Contract shall, at all times, be construed as a
single source responsibility Contract and any breach in any part of the Contract shall be treated as a
breach of the entire Contract.

4.0 You/the JV(use as applicable)are/is required to furnish at the earliest a Performance Security(ies), as
per the Bidding Documents, for an amount of …… (Specify the value) ………… i.e. equal to 10% (Ten
percent) of the Contract Price, and valid upto and including ………………….. and any other securities as
per the Bidding Documents.

(In case any other performance security is required to be furnished, the same is to be mentioned here)

5.0 All the bank guarantees shall be furnished from an eligible bank as described in the Bidding Documents.

6.0 The schedule for Taking Over/Completion of Facilities by the Employer upon successful completion of
the …… (insert name of Package alongwith name of the Project) …. shall be … (indicate the completion
schedule) …. months from the date of issue of this Notification of Award for all contractual purposes.

7.0 This Notification of Award constitutes formation of the Contract and comes into force with effect from
the date of issuance of this Notification of Award.

8.0 You shall enter into a Contract Agreement with us within twenty-eight (28) days from the date of this
Notification of Award.

9.0 This Notification of Award is being issued to you in duplicate. We request you to return its duplicate
copy duly signed and stamped on each page including the enclosed Appendix as a token of your
acknowledgement.

Please take the necessary action to commence the work and confirm action.
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Yours faithfully,

For and on behalf of

.................(Name of the Employer)............

(Authorised Signatory)

Enclosures:
APPENDIX (NOA) – 1 - Record Notes of Post - Bid Discussions held on various dates from ………….

to ………………….

Note:
(1) Instructions indicated in italics in this notification of award are to be taken care of by the issuing authority.

The Forms may be modifiedappropriately to suit the specific requirement of the Contract.
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5. FORM OF CONTRACT AGREEMENT

[Alternative – a]

SUPPLY CONTRACT AGREEMENT BETWEEN ................. (Name of Employer) ............... AND M/s. ...................
(Name of Contractor) .............../JOINT VENTURE (JV) OF M/s. …….. (Name of Lead Partner)…. (THE LEAD
PARTNER OF THE JV) AND M/s. …..(Name of Other Partner)…… (THE PARTNER OF THE JV) [Use as applicable]

THIS CONTRACT AGREEMENT No. ………………… (also referred to as ‘Ex-Works Supply Contract/the First
Contract’) is made on the ….. day of …………… 20…..

BETWEEN

(1) ...................... (Name of Employer).................... a company incorporated under the laws of Companies Act
1956/2013 (with amendment from time to time) and having its Registered Office at ………(registered address of
the Employer) ………………… and its Corporate Office at …………(address of the Employer)….………… (hereinafter
called "the Employer" and also referred to as “…..(insert abbreviated name of the Employer) ……..”)

and

(2) M/s ............. (Name of Contractor) ............, a company incorporated under the laws of Companies Act
1956/2013 (with amendment from time to time) and having its Principal place of business at ………....(Address of
Contractor) ............................... and Registered Office at ………....(Registered address of Contractor) ...............
(hereinafter called "the Contractor" and also referred to as “…..(insert abbreviated name of the Contractor)
……..”)

or

Joint Venture (JV) of M/s ................. (Name of Lead Partner) .................. (the Lead Partner of JV), a company
incorporated under the laws of Companies Act 1956 and having its Principal place of business at
………....(Address of Lead Partner) ............................... and Registered Office at ………....(Registered address of
Lead Partner) ........................ and M/s ................. (Name of Other Partner) .................. (the Partner of JV), a
company incorporated under the laws of Companies Act 1956/2013 (with amendment from time to time) and
having its Principal place of business at ………....(Address of Other Partner) ............................... and Registered
Office at ………....(Registered address of Other Partner) ........................ (hereinafter called "the Contractor" and
also referred to as “Joint Venture”/the ‘JV””)
(Applicable only in case of Joint Venture)

WHEREAS the Employer desires to engage the Contractor for the supply of all equipment and materials including
taxes and duties as applicable, Type Testing to be conducted inter-alia including …….................….. (Indicate
brief scope of work) ............................... for the complete execution of the …… (insert name of Package
alongwith name of the Project)……. as detailed in the Contract Document ("the Facilities"), and the Contractor
has agreed to such engagement upon and subject to the terms and conditions hereinafter appearing.

NOW IT IS HEREBY AGREED as follows:

Article 1.Contract Documents

1.1 Contract Documents (Reference GCC Clause 2.2)

The following documents shall constitute the Contract between the Employer and the Contractor, and
each shall be read and construed as an integral part of the Contract:

VOLUME – A
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1. This Contract Agreement and the Appendices thereto.
2. Invitation for bids (Reference No.…… dated……)
3. Pre-bid clarification (Reference No.…… dated……)
4. Letter of Intent (Reference No.…… dated……)
5. Mutually agreed contract execution plan/PERT chart (Reference No.…… dated……)
6. Contract Performance Securities (Reference No.…… dated……)
7. Letter of Award (Reference No.…… dated……)

VOLUME – B

3. “Bidding Documents” comprising of the following:

The Bidding Document is a compilation of the following and shall include amendments…. to ……,
if any, thereto:

a. VOLUME – I: Condition of contract (Document Code No.: ………………):
Section I: Invitation for Bid (Section - IFB)
Section II: Instructions to Bidders (Section – ITB)
Section III: Bid Data sheets (BDS)
Section IV: General Conditions of Contract (GCC)
Section V: Special Conditions of Contract (SCC)
Section VI: Sample Forms and Procedures (FP)

1. Bid Form & Price Schedule
1.1 Bid Form
1.2 Price Schedule

2. Bid Security Form
3. Form of Notification by the Employer to the Bank

3.a Applicable for forfeiture of Bank Guarantee
3.b Applicable for conditional claim pending extension

of Bank Guarantee by the bidder.
4. Form of ‘Notification of Award of Contract’

4(a) Form of ‘Notification of Award of Contract’ for
Supply of Plant and equipment

4(b) Form of ‘Notification of Award of Contract’ for
Installation of Plant and equipment

5. Form of Contract Agreement
Alternative A
Alternative B

5.1 Appendix-1: Terms and Procedures of Payment:
Grid/Power Substation, and 11KV, Distribution
Transformer, LT and Service connection

5.2 Appendix-2: Price Adjustment
5.3 Appendix-3: Insurance Requirements
5.4 Appendix-4: Time Schedule
5.5 Appendix-5: List of Approved Subcontractors
5.6 Appendix-6: Scope of Works and Supply by the Employer
5.7 Appendix-7: List of Document for Approval or Review
5.8 Appendix-8: Guarantees, Liquidated Damages for Non-

Performance
6. Performance Security Form
7. Bank Guarantee Form for Advance Payment
8. Form of Taking over Certificate
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9. Form of Indemnity Bond to be executed by the Contractor
for the Equipment handed over in one lot byEmployer for
performance of its contract

10. Form of Indemnity Bond to be executed by the Contractor
for the Equipment handed over in installments by
Employer For performance of its contract

11. Form of Authorisation Letter
12. Form of Trust Receipt for Plant, Equipment and Materials

received
13. Form of Extension of Bank Guarantee
14. Form of Power of Attorney for Joint Venture
15. Form of Undertaking by the Joint Venture Partners
16. Format for Evidence of Access to or Availability of Credit/

Facilities
17. Form of Operational Acceptance
18. Form of Safety Plan to be submitted by the Contractor

within sixty days of award of contract
19. Form of joint deed of undertaking by the Sub-contractor

along with the bidder /contractor
20. Form of Certificate of Financial Parameters for QR

Section VII: Scope of works,

b. VOLUME-II: Bid –Proposal Sheets(Document Code No.: ……………..):
Section I: Project Management System (PMS), Quality Assurance & Evaluation

Mechanism, Documentation & PMA
Section II: Bid Forms
Section III: Price Schedules

c. Volume-III: Technical Specifications, Drawings (Document Code No.: ……………..):
Section I: Technical Specifications
Section II: Tender Drawings
Section III: Technical Specifications for IPDS

VOLUME – C

4. Bid Submitted by the Contractor.

(Only relevant extracts are attached herewith for easy reference. Should the circumstances warrant, the
original Bid along with the enclosures thereof, shall be referred to.).

1.2 Order of Precedence (Reference GCC Clause 2)

In the event of any ambiguity or conflict between the Contract Documents listed above, the order of
precedence shall be the order in which the Contract Documents are listed in Article 1.1 (Contract
Documents) above.

1.3 Definitions (Reference GCC Clause 1/SCC Clause 1)

1.3.1 Capitalized words and phrases used herein shall have the same meanings as are ascribed to them in the
General Conditions of Contract/Special Conditions of Contract.

Article 2. Contract Price and Terms of Payment
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2.1 Contract Price (Reference GCC Clause 7)

The Employer hereby agrees to pay to the Contractor the Contract Price in consideration of the
performance by the Contractor of its obligations hereunder. The Contract Price shall be the aggregate of
.……. (amount in words) ................. (...............(amount in figures) ….. ........), or such other sums as
may be determined in accordance with the terms and conditions of the Contract. The break-up of the
Contract price is as under:

Sl.
No.

Price Component Amount

1. Ex-Works Price Component
2. Type Test Charges Not Applicable
Total for Ex-Works Supply Contract

The detailed break-up of Contract Price is given in the relevant Appendices hereto.

2.2 Terms of Payment (Reference GCC Clause 8)

The terms and procedures of payment according to which the Employer will reimburse the Contractor
are given in Appendix 1 (Terms and Procedures of Payment) hereto.

Article 3. Effective Date for Determining Time for Completion

3.1 Effective Date (Reference GCC Clause 1)

The Time of Completion of Facilities shall be determined from the date of the Notification of Award i.e.,
from …………………

Article 4. Appendices

The Appendices listed in the List of Appendices, as mentioned below, shall be deemed to form an
integral part of this Contract Agreement.

Reference in the Contract to any Appendix shall mean the Appendices attached hereto, and the
Contract shall be read and construed accordingly.

List of Appendices

Appendix 1 Terms and Procedures of Payment
Appendix 2 Price Adjustment
Appendix 3 Insurance Requirements
Appendix 4 Time Schedule
Appendix 5 List of Approved Subcontractors
Appendix 6 Scope of Works and Supply by the Employer
Appendix 7 List of Document for Approval or Review
Appendix 8 Guarantees, Liquidated Damages for Non-Performance

Article 5.

The Contract Agreement No. …………………….. has also been made on the …….. day of ………….. 20….,
between the Employer and the Contractor for the Services Contract (hereinafter referred to as the
“Second Contract”) for the subject package which includes performance of all the servicesinteralia
including …….................….. (Indicate brief scope of work) ............................... for the complete
execution of the …… (insert name of Package alongwith name of the Project)…….



Volume-I : Section-VI
Sample Forms and Procedures

20

DDUGJY & IPDS/SBD/NIMM/R0

Notwithstanding the award of contract under two separate contracts in the aforesaid manner, the
Contractor shall be overall responsible to ensure the execution of both the contracts to achieve
successful completion and taking over of the facilities by the Employer as per the requirements
stipulated in the Contract. It is expressly understood and agreed by the Contractor that any default or
breach under the ‘Second Contract’ shall automatically be deemed as a default or breach of this ‘First
Contract’ also and vice-versa and any such breach or occurrence or default giving the Employer a right
to terminate the ‘Second Contract’ either in full or in part, and/or recover damages there under that
Contract, shall give the Employer an absolute right to terminate this Contract at the Contractor’s risk,
cost and responsibility, either in full or in part and /or recover damages under this ‘First Contract’ as
well. However, such breach or default or occurrence in the ‘Second Contract’ shall not automatically
relieve the Contractor of any of its responsibility/ obligations under this ‘First Contract’. It is also
expressly understood and agreed by the Contractor that the equipment /materials supplied by the
Contractor under this ‘First Contract’ when installed and commissioned by the Contractor under the
‘Second Contract’ shall give satisfactory performance in accordance with the provisions of the Contract.

IN WITNESS WHEREOF the Employer and the Contractor have caused this Agreement to be duly executed by
their duly authorized representatives the day and year first above written.

Signed by for and
on behalf of the Employer

........................................
Signature
..............................................
Title
in the presence of

Signed by for and
on behalf of the Contractor

........................................
Signature
..............................................
Title
in the presence of
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5. FORM OF CONTRACT AGREEMENT

[Alternative – b]

SERVICES CONTRACT AGREEMENT BETWEEN ................. (Name of Employer) ............... AND M/s.
................... (Name of Contractor) .............../JOINT VENTURE (JV) OF M/s. …….. (Name of Lead Partner)….
(THE LEAD PARTNER OF THE JV) AND M/s. …..(Name of Other Partner)…… (THE PARTNER OF THE JV) [Use as
applicable]

THIS CONTRACT AGREEMENT No. ………………… (also referred to as ‘Services Contract/the Second Contract’) is
made on the ….. day of …………… 20…..

BETWEEN

(1) ...................... (Name of Employer).................... a company incorporated under   the laws of Companies Act
1956/2013 (with amendment from time to time) and having its Registered Office at ………(registered address of
the Employer) ………………… and its Corporate Office at …………(address of the Employer)….………… (hereinafter
called "the Employer" and also referred to as “…..(insert abbreviated name of the Employer) ……..”)

and

(2) M/s .............. (Name of Contractor) ..........., a company incorporated under the laws of Companies Act
1956/2013 (with amendment from time to time) and having its Principal place of business at ………....(Address of
Contractor) ............................... and Registered Office at ………....(Registered address of Contractor) ...............
(hereinafter called "the Contractor" and also referred to as “…..(insert abbreviated name of the Contractor)
……..”)

or

Joint Venture (JV) of M/s ................. (Name of Lead Partner) .................. (the Lead Partner of JV), a company
incorporated under the laws of Companies Act 1956 and having its Principal place of business at
………....(Address of Lead Partner) ............................... and Registered Office at ………....(Registered address of
Lead Partner) ........................ and M/s ................. (Name of Other Partner) .................. (the Partner of JV), a
company incorporated under the laws of Companies Act 1956/2013 (with amendment from time to time) and
having its Principal place of business at ………....(Address of Other Partner) ............................... and Registered
Office at ………....(Registered address of Other Partner) ........................ (hereinafter called "the Contractor" and
also referred to as “Joint Venture”/the ‘JV””)
(Applicable only in case of Joint Venture)

WHEREAS the Employer desires to engage the Contractor for providing all the services inter-alia including
…….................….. (Indicate brief scope of work) ............................... for the complete execution of the ……
(insert name of Package alongwith name of the Project)……. as detailed in the Contract Document ("the
Facilities"), and the Contractor has agreed to such engagement upon and subject to the terms and conditions
hereinafter appearing.

NOW IT IS HEREBY AGREED as follows:

Article 1.Contract Documents

1.1 Contract Documents (Reference GCC Clause 2.2)

The following documents shall constitute the Contract between the Employer and the Contractor, and
each shall be read and construed as an integral part of the Contract:



Volume-I : Section-VI
Sample Forms and Procedures

22

DDUGJY & IPDS/SBD/NIMM/R0

VOLUME – A

1. This Contract Agreement and the Appendices thereto.
2. Invitation for bids (Reference No.…… dated……)
3. Pre-bid clarification (Reference No.…… dated……)
4. Letter of Intent (Reference No.…… dated……)
5. Mutually agreed contract execution plan/PERT chart (Reference No.…… dated……)
6. Contract Performance Securities (Reference No.…… dated……)
7. Letter of Award (Reference No.…… dated……)

VOLUME – B

3. “Bidding Documents” comprising of the following:

The Bidding Document is a compilation of the following and shall include amendments…. to ……,
if any, thereto:

a. VOLUME – I: Condition of contract (Document Code No.: ………………):
Section I: Invitation for Bid (Section - IFB)
Section II: Instructions to Bidders (Section – ITB)
Section III: Bid Data sheets (BDS)
Section IV: General Conditions of Contract (GCC)
Section V: Special Conditions of Contract (SCC)
Section VI: Sample Forms and Procedures (FP)

1. Bid Form & Price Schedule
1.1 Bid Form
1.2 Price Schedule

2. Bid Security Form
3. Form of Notification by the Employer to the Bank

3.a Applicable for forfeiture of Bank Guarantee
3.b Applicable for conditional claim pending extension

of Bank Guarantee by the bidder.
4. Form of ‘Notification of Award of Contract’

4(a) Form of ‘Notification of Award of Contract’ for
Supply of Plant and equipment

4(b) Form of ‘Notification of Award of Contract’ for
Installation of Plant and equipment

5. Form of Contract Agreement
Alternative A
Alternative B

5.1 Appendix-1: Terms and Procedures of Payment:
Grid/Power Substation, and 11KV, Distribution
Transformer, LT and Service connection

5.2 Appendix-2: Price Adjustment
5.3 Appendix-3: Insurance Requirements
5.4 Appendix-4: Time Schedule
5.5 Appendix-5: List of Approved Subcontractors
5.6 Appendix-6: Scope of Works and Supply by the Employer
5.7 Appendix-7: List of Document for Approval or Review
5.8 Appendix-8: Guarantees, Liquidated Damages for Non-

Performance
6. Performance Security Form
7. Bank Guarantee Form for Advance Payment
8. Form of Taking over Certificate
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9. Form of Indemnity Bond to be executed by the Contractor
for the Equipment handed over in one lot byEmployer for
performance of its contract

10. Form of Indemnity Bond to be executed by the Contractor
for the Equipment handed over in installments byEmployer
For performance of its contract

11. Form of Authorisation Letter
12. Form of Trust Receipt for Plant, Equipment and Materials

received
13. Form of Extension of Bank Guarantee
14. Form of Power of Attorney for Joint Venture
15. Form of Undertaking by the Joint Venture Partners
16. Format for Evidence of Access to or Availability of Credit/

Facilities
17. Form of Operational Acceptance
18. Form of Safety Plan to be submitted by the Contractor

within sixty days of award of contract
19. Form of joint deed of undertaking by the Sub-contractor

along with the bidder /contractor
20. Form of Certificate of Financial Parameters for QR

Section VII: Scope of works

d. VOLUME-II: Bid –Proposal Sheets (Document Code No.: ……………..):
Section I: Project Management System (PMS), Quality Assurance & Evaluation

Mechanism, Documentation & PMA
Section II: Bid Forms
Section III: Price Schedules

e. Volume-III: Technical Specifications, Drawings (Document Code No.: ……………..):
Section I: Technical Specifications
Section II: Tender Drawings
Section III: Technical Specifications for IPDS

VOLUME – C

4. Bid Submitted by the Contractor.

(Only relevant extracts are attached herewith for easy reference. Should the circumstances warrant, the
original Bid along with the enclosures thereof, shall be referred to.).

1.2 Order of Precedence (Reference GCC Clause 2)

In the event of any ambiguity or conflict between the Contract Documents listed above, the order of
precedence shall be the order in which the Contract Documents are listed in Article 1.1 (Contract
Documents) above.

1.3 Definitions (Reference GCC Clause 1/SCC Clause 1)

1.3.1 Capitalized words and phrases used herein shall have the same meanings as are ascribed to them in the
General Conditions of Contract/Special Conditions of Contract.

Article 2. Contract Price and Terms of Payment
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2.1 Contract Price (Reference GCC Clause 7)

The Employer hereby agrees to pay to the Contractor the Contract Price in consideration of the
performance by the Contractor of its obligations hereunder. The Contract Price shall be the aggregate of
.……. (amount in words) ................. (...............(amount in figures) ….. ........), or such other sums as
may be determined in accordance with the terms and conditions of the Contract. The break-up of the
Contract price is as under:

Sl.
No.

Price Component Amount

1. Local Transportation, Insurance and other Incidental Services
2. Installation Services
3. Training Charges (if required) Not Applicable
Total for Services Contract

The detailed break-up of Contract Price is given in the relevant Appendices hereto.

2.2 Terms of Payment (Reference GCC Clause 8)

The terms and procedures of payment according to which the Employer will reimburse the Contractor
are given in Appendix 1 (Terms and Procedures of Payment) hereto.

Article 3. Effective Date for Determining Time for Completion

3.1 Effective Date (Reference GCC Clause 1)

The Time of Completion of Facilities shall be determined from the date of the Notification of Award i.e.,
from …………………

Article 4. Appendices

The Appendices listed in the List of Appendices, as mentioned below, shall be deemed to form an
integral part of this Contract Agreement.

Reference in the Contract to any Appendix shall mean the Appendices attached hereto, and the
Contract shall be read and construed accordingly.

List of Appendices

Appendix 1 Terms and Procedures of Payment
Appendix 2 Price Adjustment
Appendix 3 Insurance Requirements
Appendix 4 Time Schedule
Appendix 5 List of Approved Subcontractors
Appendix 6 Scope of Works and Supply by the Employer
Appendix 7 List of Document for Approval or Review
Appendix 8 Guarantees, Liquidated Damages for Non-Performance

Article 5.

The Contract Agreement No. …………………….. has also been made on the …….. day of ………….. 20….,
between the Employer and the Contractor for the Ex-Works Supply Contract (hereinafter referred to as
the “First Contract”) for the subject package which includes Ex-works supply of all equipment and
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materials including Type Testing to be conducted interalia including …….................….. (Indicate brief
scope of work) ............................... for the complete execution of the …… (insert name of Package
alongwith name of the Project)…….

Notwithstanding the award of contract under two separate contracts in the aforesaid manner, the
Contractor shall be overall responsible to ensure the execution of both the contracts to achieve
successful completion and taking over of the facilities by the Employer as per the requirements
stipulated in the Contract. It is expressly understood and agreed by the Contractor that any default or
breach under the ‘First Contract’ shall automatically be deemed as a default or breach of this ‘Second
Contract’ also and vice-versa and any such breach or occurrence or default giving the Employer a right
to terminate the ‘First Contract’ either in full or in part, and/or recover damages there under that
Contract, shall give the Employer an absolute right to terminate this Contract at the Contractor’s risk,
cost and responsibility, either in full or in part and /or recover damages under this ‘Second Contract’ as
well. However, such breach or default or occurrence in the ‘First Contract’ shall not automatically relieve
the Contractor of any of its responsibility/ obligations under this ‘Second Contract’. It is also expressly
understood and agreed by the Contractor that the equipment /materials supplied by the Contractor
under the ‘First Contract’ when installed and commissioned by the Contractor under this ‘Second
Contract’ shall give satisfactory performance in accordance with the provisions of the Contract.

IN WITNESS WHEREOF the Employer and the Contractor have caused this Agreement to be duly executed by
their duly authorized representatives the day and year first above written.

Signed by for and
on behalf of the Employer

........................................
Signature

..............................................
Title

in the presence of

Signed by for and
on behalf of the Contractor

........................................
Signature

..............................................
Title

in the presence of

(Separate Contract Agreements shall be executed by the Employer and the Contractor in accordance with the
Construction of the Contract stipulated at BDS Clause [ITB 30.4]. The forms of Contract under both Alternative
i.e., a & b shall be used).



Volume-I : Section-VI
Sample Forms and Procedures

26

DDUGJY & IPDS/SBD/NIMM/R0

Appendix-1: TERMS AND PROCEDURES OF PAYMENT

I. “Billable Items” are worked out and attached to Price Schedule. Items otherwise required for completion
of work but not listed in the Price Schedule shall also be in the scope of the contractor. The costs of
such “Non- billable Items” may be included in the quoted price of “Billable Items” by the bidder in the
Price Schedule. The payment shall be made on billable item wise basis only as indicated in Price
Schedule.

II. The payment to the Contractor under the contract will be made by the Employer in line with Clause 8,
Section GCC, Vol.-I and as per the guidelines and conditions specified hereunder.

III. All progressive payments shall be released on validity of Contract Performance Security and securities
against Initial Advance.

IV. The interest rate on advance payment shall be SBI's Base rate on the date of disbursement of advance
payment. The interest accrued on interest bearing advance shall be adjusted first before releasing any
payment. The interest rate shall be calculated on the daily progressive balances outstanding as on the
date of recovery/adjustment i.e. on daily rest basis.

V. Upon award of the contract, contractor shall be free to take on the work at all the fronts or at specified
fronts as advised by Project Manager.

VI. Unmeasured ad-hoc payment:The employer, at his discretion in exigencies, to ensure liquidity of funds
with the contractor may acceptun-measured ad-hoc bill of the contractor. In this method, following
methodology shall be adopted:

a. Submission of certificate on measurement book by Project Manager that materials under
consideration have been erected, tested and commissioned as per technical specification,
scope of work & approved drawings.

b. Quantum and completion of works is certified by Project Manager jointly with contractor and
eligible amount of such works are computed as per approved payment terms.

c. 50% of such eligible amount shall be released to the contractor immediately within a week.
The amount of un-measured bill should not be more than average of previous two measured
bill.

d. Next bill of the work shall invariably be a measured bill in which, various quantities of
unmeasured bill shall be verified and measured jointly by Project Manager and contractor.

A. Supply, Erection, Testing and Commissioning of works under DDUGJY/IPDS:

1. Advance payment (Optional):

i. For Ex-works Supply contract, initial interest bearing adjustable Mobilization Advance of 15%
of ex-works contract cost excluding taxes and duties shall be released for all the materials in
two tranches of 7.5% each, First installment of 7.5% of ex-works price component shall be
released on presentation of the following:
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a. Unconditional acceptance of the Letter of Award and signing of contract agreement by the
Contractor.

b. Contractor’s detailed invoice.

c. Submission and acceptance of unconditional & irrevocable part Bank Guarantees (as many
number as proposed recovery installments and should be of 110% amount of each
installment) in favor of employer with total amounting to 110% of total advance amount as
per proforma attached with Section-VI of Vol.-I (Conditions of Contract). The said Bank
Guarantees shall be initially valid upto end of ninety (90) days after the scheduled month of
supply of materials and shall be extended from time to time till ninety (90) days beyond
revised scheduled month of supply of materials, as may be required under the Contract.

d. An unconditional & irrevocable Bank Guarantee for ten percent (10%) of the total Contract
price towards Contract Performance Guarantee (CPG) in accordance with the provisions of
Clause 34.1, Section ITB and as per proforma attached with Section-VI of Vol.-I (Conditions
of Contract). The said bank guarantee shall be initially valid up to ninety (90) days after
expiry of the Warranty Period and shall be extended from time to time till ninety (90) days
beyond successful completion of warranty period, as may be required under the Contract.

e. Detailed PERT Network/Bar chart and its approval by the Employer.

The bidder must utilize first advance installment of 7.5% of ex-works supply component before
requesting for second advance installment. Second installment of 7.5% shall be released on
presentation of contractor’s invoice and satisfactory utilization certificate supported with
documentary evidences of first advance installment.

ii. For Services Contract, initial interest bearing adjustable Mobilization Advance of 10% of
erection contract price excluding taxes and duties shall be released for all the works in two
tranches of 5% each. First installment of 5% of total erection price shall be released on
presentation of the following:

a. Submission of detailed invoice for advance payment.

b. Establishment of Contractor’s site offices and certification by Engineer that satisfactory
mobilization for erection exists.

c. Submission and acceptance of unconditional & irrevocable part Bank Guarantees (as many
number as proposed recovery installments and should be of 110% amount of each
installment) in favor of employer with total amounting to 110% of total advance amount
as per proforma attached with Section-VI of Vol.-I (Conditions of Contract). The said Bank
Guarantees shall be initially valid up to end of ninety (90) days after the scheduled month
of erection of materials and shall be extended from time to time till ninety (90) days
beyond revised scheduled month of erection of materials, as may be required under the
Contract.

d. Submission of an unconditional & irrevocable Bank Guarantee in favor of Employer for ten
percent (10%) of the total Contract price towards Contract Performance Guarantee (CPG)
in accordance with Clause 34.1 of Section-ITB, Vol.-I and as per proforma attached with
Section-VI of Volume-I (Conditions of Contract). The said Bank Guarantee shall be initially
valid up to 90 (ninety) days after the expiry of warranty period and shall be extended from
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time to time till ninety (90) days beyond successful completion of warranty period, as may
be required under the Contract.

The bidder must utilize first advance installment of 5% of total erection price before
requesting for second advance installment. Second installment of 5% shall be released on
presentation of contractor’s invoice and satisfactory utilization certificate of first advance
installment.

2. Progressive payments (Supply):

2.1. First Installment(60%) : Sixty percent (60%) payments against various items of price schedule
1 including 100% Excise Duty, Taxes etc shall be paid on receipt and acceptance of  Materialson
submission of documents indicated herein under:

a. Unconditional acceptance of the Letter of Award and signing of contract agreement by the
Contractor.

b. An unconditional & irrevocable Bank Guarantee for ten percent (10%) of the total Contract
price towards Contract Performance Guarantee (CPG) in accordance with the provisions of
Clause 34.1, Section ITB and as per proforma attached with Section-VI of Vol.-I
(Conditions of Contract). The said bank guarantee shall be initially valid upto ninety (90)
days after expiry of the Warranty Period and shall be extended from time to time till
ninety (90) days beyond successful completion of warranty period, as may be required
under the Contract.

c. Detailed Project Execution Plan/PERT chart and its approval by the Employer.

d. Evidence of dispatch (R/R or receipted L/R)

e. Contractor’s detailed invoice & packing list identifying contents of each shipment.

f. Invoice certifying payments of ED, Taxes for the direct transaction between Employer and
Contractor,

g. Copy of Certificate to the effect of payments of State/ Central taxes, duties, levies etc
have been made against supply of materials through sub-vendors under the contract.

h. Certified copy of Insurance policy/Insurance Certificate.

i. Manufacturer’s/Contractor’s guarantee certificate of Quality.

j. Material Dispatch Clearance Certificate (MDCC) / Dispatch Instructions (DI) for dispatch of
materials from the manufacturer’s works. MDCC/DI shall be issued by authorized officer
of Employer

k. Manufacturer’s copy of challan

l. submission of the certificate by the Employer’s representative that the item(s) have been
received,

m. Submission of certificate  by Project Manager that materials have been supplied as per
technical specification, scope of work & approved drawings enclosing certified copy of
inspection reports and dispatch clearances.
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a. 60% of proportionate Mobilization Advance against Supply shall be adjusted while
making payments of this installment. In case of delay of project, the entire
mobilization advance shall get recovered from the contractor as per supply and
erection contracts’ works completion schedule respectively.

2.2. Second Installment (30%): Thirty percent (30%) payments against various items of price
schedule 1shall be paid on following conditions:

a. Unconditional acceptance of the Letter of Award and signing of contract agreement by the
Contractor.

b. An unconditional & irrevocable Bank Guarantee for ten percent (10%) of the total Contract
price towards Contract Performance Guarantee (CPG) in accordance with the provisions of
Clause 34.1, Section ITB and as per proforma attached with Section-VI of Vol.-I (Conditions of
Contract). The said bank guarantee shall be initially valid upto ninety (90) days after expiry of
the Warranty Period and shall be extended from time to time till ninety (90) days beyond
successful completion of warranty period, as may be required under the Contract.

c. Detailed Project Execution Plan/PERT chart and its approval by the Employer.

d. Evidence of dispatch (R/R or receipted L/R)

e. Contractor’s detailed invoice & packing list identifying contents of each shipment.

f. Invoice certifying payments of ED, Taxes for the direct transaction between Employer and
Contractor,

g. Copy of Certificate to the effect of payments of State/ Central taxes, duties, levies etc have
been made against supply of materials through sub-vendors under the contract.

h. Certified copy of Insurance policy/Insurance Certificate.

i. Manufacturer’s/Contractor’s guarantee certificate of Quality.

j. Material Dispatch Clearance Certificate (MDCC) / Dispatch Instructions (DI) for dispatch of
materials from the manufacturer’s works. MDCC/DI shall be issued by authorized officer of
Employer

k. Manufacturer’s copy of challan

l. submission of the certificate on measurement book by the Project Manager that the item(s)
have been received,

m. Submission of certificate on measurement book by Project Manager that materials under
consideration have been erected, tested and commissioned as per technical specification,
scope of work & approved drawings.

n. Test check certification on Measurement Book be recorded by officers in hierarchy with the
claim as per policy.
While releasing 2nd installment of 30% supply payment following adjustment shall be made:

a. Balance initial mobilization advance shall be adjusted. Also, up-to-date accrued
interest shall also be recovered.
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b. In case of delay of project, the entire mobilization advance shall get recovered at this
stage.

2.3. Third and Final Installment (10%):

a. The balance ten percent (10%) of payment against Supply contracts excluding Excise Duty,
Taxes etc shall be reimbursable on successful supply, erection, testing and commissioning of
the works in the project and issuance of Taking over Certificate by the Employer.

b. ‘Commissioning’ for the purpose of payments shall mean satisfactory completion of all supplies,
erection, commissioning checks and successful completion of all site tests and continuous
energisation of the equipment/ materials at rated voltage as per the Contract and to the
satisfaction/approval of the Employer.

c. On submission of the certificate by the Project Manager that the item(s) have been received,
erected, tested and commissioned.

d. On certification by Project Manager for validity of an unconditional & irrevocable Bank
Guarantee for ten percent (10%) of the total Contract price towards Contract Performance
Guarantee (CPG) in accordance with the provisions of Clause 34.1, Section ITB and as per
proforma attached with Section-VI of Vol.-I (Conditions of Contract). The said bank guarantee
shall be initially valid upto ninety (90) days after expiry of the Warranty Period and shall be
extended from time to time till ninety (90) days beyond successful completion of warranty
period, as may be required under the Contract.

e. In case, for any reason not attributable to the contractor, the commissioning and charging of
equipment/materials is delayed beyond 120 days of successful completion of final checking and
testing of works, the balance 10% payment shall be released against an unconditional &
irrevocable bank guarantee of equivalent amount initially valid till 6 months from the readiness
of works for commissioning and charging at rated voltage, to be extended till 90 days beyond
actual commissioning & taking over.

3. Progressive payments (Erection):

3.1. First Installment (90%) : Ninety percent (90%) payments against Erection contracts shall be
paid on erection, testing and commissioning of works and on submission of documents of all
villages indicated herein under:

a. Unconditional acceptance of the Letter of Award and signing of contract agreement by the
Contractor.

b. Detailed Project Execution Plan/PERT chart and its approval by the Employer.

c. An unconditional & irrevocable Bank Guarantee for ten percent (10%) of the total Erection
Contract price towards Contract Performance Guarantee (CPG) in accordance with the
provisions of Clause 34.1, Section ITB and as per proforma attached with Section-VI of Vol.-I
(Conditions of Contract). The said bank guarantee shall be initially valid upto ninety (90) days
after expiry of the Warranty Period and shall be extended from time to time till ninety (90)
days beyond successful completion of warranty period, as may be required under the Contract.

d. Certified copy of Insurance policy/Insurance Certificate.
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e. Material reconciliation statement consisting of the materials utilized for erection, testing &
commissioning vis-à-vis erection activity of the lot of villages.

o. Submission of certificate on measurement book by Project Manager that materials under
consideration have been erected, tested and commissioned as per technical specification,
scope of work & approved drawings.

p. Test check certification on Measurement Book be recorded by officers in hierarchy with the
claim as per policy.

While releasing 1st installment of 90% erection payment following adjustment shall be made:

b. 100% Mobilization Advance against Erection shall be fully adjusted while making
payments of first installment. Also, up-to-date accrued interest shall also be
recovered.

c. In case of delay of project, the entire mobilization advance shall get recovered from
the contractor as per supply and erection contracts’ works completion schedule
respectively.

3.2. Second and Final Installment (10%):

a. The balance ten percent (10%) of payment against Erection contractsshall be releasedon
successful commissioning of the works in the project and issuance of Taking over Certificate of
the project.

b. ‘Commissioning’ for the purpose of payments shall mean satisfactory completion of all supplies,
erection, commissioning checks and successful completion of all site tests and continuous
energisation of the equipment/ materials at rated voltage as per the Contract and to the
satisfaction/approval of the Employer.

c. On submission of the certificate by the Project Manager that the equipment/materials have
been erected, tested and commissioned.

d. On certification by Project Manager for validity of an unconditional & irrevocable Bank
Guarantee for ten percent (10%) of the total Contract price towards Contract Performance
Guarantee (CPG) in accordance with the provisions of Clause 34.1, Section ITB and as per
proforma attached with Section-VI of Vol.-I (Conditions of Contract). The said bank guarantee
shall be initially valid upto ninety (90) days after expiry of the Warranty Period and shall be
extended from time to time till ninety (90) days beyond successful completion of warranty
period, as may be required under the Contract.

e. On certification of Project Manager for reconciliation of materials and payments.

f. On certification of Project Manager that assets under the project are created and aretaken over
by Employer.

g. However, in case, for any reason solely attributable to the Owner/Employer, the commissioning
of equipment/materials is delayed beyond 120 days of successful completion of final checking
and testing of line for the purpose of commissioning as defined in bid documents, the balance
10% payment shall be released against an unconditional & irrevocable bank guarantee of
equivalent amount initially valid till 6 months from the readiness of transmission lines/
distribution transformer/ service connections for commissioning and charging at rated voltage,
to be extended till 90 days beyond actual commissioning & taking over.
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Appendix-2 : PRICE ADJUSTMENT

The prices for execution of the entire works covered under the scope of this work shall be quoted by the Bidder
in the manner specified, in the BPS. The Ex-works price component, less advance will be subject to price
adjustment, only for equipment/materials/items of work specifically stated under clause 1.0 below, (for which the
bidder shall quote a base price), based on separate formulae as per price adjustment provisions given herein.

Prices for Ex-works price component for all other equipment/items except specified at Clause 1.0 below, Charges
for Erection, Inland Freight & Insurance etc shall be FIRM and no price adjustment shall be applicable for these
components for the entire duration of the Contract.

No price adjustment shall be applicable on the portion of the Contract Price payable to the Contractor as advance
payment.

1.0 Materials and Labour portion:

1.0.1 For ACSR Conductor ---- Deleted
The price adjustment on the Ex-works price component, less advance, of Conductor
shall be as follows:

dECc = ECc  [0.80 x {(A1 – A0)/ A0 } + 0.05 x {(L1 –L0)/ L0 }]

Where,

dECc = Price adjustment amount payable on Ex-works price of Conductor, shipment-wise (if it works
out negative, that would mean the amount to be recovered by the employer from the
contractor).

ECc = Ex-works price for Conductor, shipment wise, less advance (Quoted Price)

A    = Published price indices for EC grade aluminum ingots as published by IEEMA

L    = All India consumer price index for industrial workers as published by Labour Bureau, Shimla
(Govt. of India)

Fixed portion of the ex-works price component shall be 0.15. This shall not be subject to any
adjustment.

In the above price adjustment formulae:
Subscript ‘0’ refers to indices as on 30 days prior to date of bid opening (referred to as base date
indices),
Subscript ‘1’ refers to indices as on 60 days prior to date of shipment.

1.0.2 For Station/ Power Transformer (Copper Wound) ---- Deleted

The price adjustment on the Ex-works price component, less advance, of Transformers shall be as
follows:
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1.0.2.1 For power transformer (Copper wound)

dP = P0 x [0.15 + 0.23 x (C1/C0) + 0.26 x (ES1/ES0) + 0.08 x (IS1/IS0) + 0.05 x
(IM1/IM0) + 0.11 × (TB1/TB0) + 0.12 x (L1/L0)] - P0

Where,

dP = Price adjustment amount shipmentwise,

P0 = Ex-works price component of Transformer (Quoted Price),

C, ES, IS, IM, TB & L are the price indices for material and labour as below,

C = Price of copper wire bars, in Rupees per MT, as published by
IEEMA,

ES = Price of Electrical steel sheets, C&F price of M4 grade Electrical
Steel Sheets in Rupees per MT, as published by IEEMA,

IS (Iron & Steel) = Wholesale Price Index Number for ‘Iron & Steel’
(Base 2004-05 = 100), as published by IEEMA,

IM (Insulating Materials) =Price of Insulating Materials, as published by
IEEMA,

TB = Price of Transformer Oil Base Stock (TOBS) in Rs./KL, as
published by IEEMA,

L = All India Average Consumer Price Index Number, for Industrial
Workers (base 2001=100) as published / declared by Labour Bureau,
Shimla, GOI and circulated by IEEMA.

In the above price adjustment formulae:

Subscript ‘0’ refers to indices as on 30 days prior to date of bid opening (referred to as base
date indices),
Subscript ‘1’ refers to indices as on 60 days prior to date of shipment.

1.0.3 Station / Distribution Transformer (Aluminium Wound) ---- Deleted

The price adjustment on the Ex-works price component, less advance, of Transformers shall be as
follows:

1.0.3.1 For station/distribution transformer(Aluminium wound) (of rating up to 160 kVA and voltage up
to 33 kV)

dP = P0 x [0.13 + 0.27 x (A1/A0) + 0.31 x (ES1/ES0) + 0.09 x (IS1/IS0) + 0.02 x
(IM1/IM0) + 0.06 × (TB1/TB0) + 0.12 x (L1/L0)] - P0

Where,

dP = Price adjustment amount shipmentwise,

P0 = Ex-works price component of Transformer (Quoted Price),
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C, ES, IS, IM, TB & L are the price indices for material and labour as below,

A = Published price indices for EC grade aluminum ingots as
published by IEEMA

ES = Price of Electrical steel sheets, C&F price of M4 grade Electrical
Steel Sheets in Rupees per MT, as published by IEEMA,

IS (Iron & Steel) = Wholesale Price Index Number for ‘Iron & Steel’
(Base 2004-05 = 100), as published by IEEMA,

IM (Insulating Materials) =Price of Insulating Materials, as published by
IEEMA,

TB = Price of Transformer Oil Base Stock (TOBS) in Rs./KL, as
published by IEEMA,

L = All India Average Consumer Price Index Number, for Industrial
Workers (base 2001=100) as published / declared by Labour Bureau,
Shimla, GOI and circulated by IEEMA.

In the above price adjustment formulae:

Subscript ‘0’ refers to indices as on 30 days prior to date of bid opening (referred to as base
date indices),
Subscript ‘1’ refers to indices as on 60 days prior to date of shipment.

1.0.4 Cables

The price adjustment on the Ex-works price component, less advance, of Cables shall be as follows:

dP = P0 x {0.85 + 0.15 x (A1/A0)} - P0 + (M1 - M0),

Where,

dP = Price Adjustment amount per kilometer of cable,

P0 = Ex-works price per kilometer of cable (Quoted Price)

A = Price Index for PVC / XLPE as published by IEEMA,

M1-M0 = Change in metal component of the ex-works price of particular
type and size of cable,

M = (Weight in MT of metal per kilometer of cable) x (published price
index of metals per MT as published by IEEMA)

The bidder has to specify in his bid the metal component per km for each type and size of cable.

In the above price adjustment formulae:

Subscript ‘0’ refers to indices as on 30 days prior to date of bid opening (referred to as base date
indices),
Subscript ‘1’ refers to indices as on 60 days prior to date of shipment.
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1.0.5 Steel Structure

Steel structure (excluding nuts, bolts) used in fabrication work at various places in Sub-Transmission
and Distribution network (such as lattice structure used in ST&D network/line, switchyard etc.), which
are billable items in the Bill of quantity (BOQ) shall be covered under this head. The price adjustment
formula for such structural steel items shall be as mentioned hereinafter.

The price component of the structural steel for any shipment/ dispatch comprises of a fixed portion
(designated as 'F' and the value of which is specified hereunder) and a variable portion linked with the
indices for respective materials and labour (description and co-efficient as enumerated below).

The amount of price adjustment towards variable portion payable/recoverable on each
shipment/dispatch shall be computed as under:

EC = EC1 - EC0

EC1 will be computed as follows in any of appropriate manner as applicable (a or b or c):

a) For structure using both heavy and lighter angles:

EC1= EC0 * [F + 0.18 * (HA1/HA0) + 0.40 * (LA1/LA0) + 0.16 * (Zn1/Zn0) + 0.11 * (L1/L0)]

b) For structure using only heavy angles:

EC1= EC0 * [F + 0.58 * (HA1/HA0) + 0.16 * (Zn1/Zn0) + 0.11 * (L1/L0)]

c) For structure using  only lighter angles:

EC1= EC0 * [F + 0.58 * (LA1/LA0) + 0.16 * (Zn1/Zn0) + 0.11 * (L1/L0)]

Where

EC = Adjustment to Ex-Works price component payable to contractor for each
shipment/dispatch

EC1  = Adjusted amount of Ex-works price component of  Contract payable to Contractor for
each shipment / dispatch.

ECo = Ex-works price for the respective item of the Contract, Shipment/dispatch wise (quoted
price).

F =      Fixed portion of the ex-works/FOB component of the Contract Price (F) shall be 0.15.

HA = Price of Heavy angle steel, as published by IEEMA

LA =   Price of Lighter angle steel, as published by IEEMA

Zn =   Price of electrolytic high grade zinc, as published by IEEMA

L = All India average Consumer Price Index Number for Industrial Workers (base
2001=100) as published/declared by Labour Bureau, Shimla, Government of India and circulated
by IEEMA.

For the indices, subscript 'o' refers to indices as on 30 days prior to date set for opening of
bids. Subscript '1' refers to indices as of

(a) two months/sixty (60) days prior to the date of shipment/dispatch for labour, and

(b) at the expiry of two third (2/3) period from the date of Notification of Award to the date of
shipment/dispatch, for material.
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For the purpose of this clause the date of shipment/ dispatch shall mean the Schedule date of
shipment/dispatch or actual date of shipment/dispatch, whichever is earlier. The schedule date
of shipment/dispatch shall be as identified in line with provisions of Time Schedule in the
Contract Agreement.

In case of shipments/ dispatches which are delayed beyond the schedule date of
shipment/dispatch for reasons attributable to the Contractor, the price adjustment provision
shall not be applicable for the period of time between the schedule date of shipment/dispatch
and the actual date of shipment/dispatch.

Note: As per IEEMA Circular No. IEEMA(PVC)/TLT/(R)/02/2007-

1) Heavy Steel Angles of size 150mm*150mm*12mm as per IS-2062 has been categorized
as Heavy Angles (HA).

2) Re-rolled steel angles of size 50mm*50mm*4 mm Lighter has been categorized as Lighter
Angles (LA).

3) Input costs for all heavy angles of size above 110m*110mm are deemed to be related to
the price under Sr No.1.

4) Input costs for all lighter angles of size below & including 110m*110mm are deemed to be
related to the price under Sr No.2.

1.0.6 66/11 KV & 33/11 KV Switchgear (indoor/outdoor) including 66/33/11 KV Circuit
Breakers, RMU, Sectionaliser and Isolators:

The Contract Price shall be subject to price adjustment during performance of the Contract to reflect
changes in the cost of labour and material components in accordance with the provisions described
below.
The Ex-Works price of 66/11 KV & 33/11 KV Switchgear (Indoor/Outdoor), Circuit Breakers, RMU,
Sectionliser  and Isolators excluding Mandatory Spares and Type Tests Charges (if any) will be subject
to Price adjustment. The price adjustment formula for the components of the Contract Price, as
mentioned above shall be as stipulated hereinafter.

The price component of the equipment for any shipment/ dispatch comprises of a fixed portion
(designated as 'F' and the value of which is specified hereunder) and a variable portion linked with the
indices for various materials and labour (description and co-efficient as enumerated below).

The amount of price adjustment towards variable portion payable/recoverable on each
shipment/dispatch shall be computed as under:

EC = EC1 - EC0

EC1 will be computed as follows:

EC1= EC0 * [F + 0.17 * (IS1/IS0) + 0.18 * (C1/C0) + 0.10 * (AL1/AL0) + 0.13 * (ER1/ER0) + 0.17 *
(L1/L0)]

Where

EC =Adjustment to Ex-Works price component payable to contractor for each shipment/dispatch
EC1 = Adjusted amount of Ex-works price component of Contract payable to Contractor for each
shipment / dispatch.
ECo =Ex-works price for the respective equipment of the Contract, shipment/dispatch wise.
F =   Fixed portion of the ex-works/FOB component of the Contract Price (F) shall be 0.25.
IS = Wholesale Price Index Number for ‘Iron & Steel’ (Base 2004-05=100), as published by IEEMA
C =     Price of copper wire bars, as published by IEEMA
AL =   Price of EC grade Aluminium rods, as published by IEEMA
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ER =   Price of Insulating Materials (epoxy resin), as published by IEEMA
L = All India average Consumer Price Index Number for Industrial Workers (base 2001=100) as

published/declared by Labour Bureau, Shimla, Government of India and circulated by IEEMA.

For the indices, subscript 'o' refers to indices as on 30 days prior to date set for opening of bids.
Subscript '1' refers to indices as of:
three months/ninety (90) days prior to the date of shipment/dispatch for labour, and
at the expiry of two third (2/3) period from the date of Notification of Award to the date of
shipment/dispatch, for material.

For the purpose of this clause the date of shipment/dispatch shall mean the Schedule date of
shipment/dispatch or actual date of shipment/dispatch, whichever is earlier. The schedule date of
shipment/dispatch shall be as identified in line with provisions of Time Schedule in the Contract
Agreement.

In case of shipments/dispatches which are delayed beyond the schedule date of shipment/dispatch for
reasons attributable to the Contractor, the price adjustment provision shall not be applicable for the
period of time between the schedule date of shipment/dispatch and the actual date of shipment/
dispatch.

1.0.7 The price adjustment amount towards price components of aforesaid materials i.e. conductor,
transformers, cable, Steel structure and 66/11 KV & 33/11 KV Switchgear shall be subject to a ceiling of
twenty percent (20%) of Ex-works price component of the corresponding Contract Price.

1.0.8 For the purpose of price adjustment for Ex-works price component, the date of shipment for goods shall
mean the scheduled date of shipment or actual date of shipment, whichever is earlier. Scheduled date
of shipment will be ex-works date of dispatch, governed by the approved Bar Chart.

1.0.9 No price increase shall be allowed beyond the original delivery dates unless specifically stated in the
Time Extension letter, if any, issued by the Employer. The Employer will, however, be entitled to any
decrease in the Contract price which may be caused due to lower price adjustment amount in case of
delivery beyond the original delivery dates. Therefore, in case of delivery of goods beyond the original
delivery dates, the liability of the Employer shall be limited to the lower of the price adjustment amount
which may be worked out either on scheduled date or actual date of dispatch of goods.

1.0.10 In case of non-publication of applicable indices on a particular date, which happens to be the applicable
date for price adjustment purposes, the published indices prevailing immediately prior to the particular
date shall be applicable.

1.0.11 If the price adjustment amount works out to be positive, the same is payable to the Contractor by the
Employer and if it works out to be negative, the same is to be recovered by the Employer from the
Contractor without any ceiling.

1.0.12 The Contractor shall promptly submit the price adjustment invoices for the supplies made and works
executed at site, positively within three (3) months from the date of shipment/work done whether it is
positive or negative.

1.0.13 Bids shall conform to the price adjustment provisions detailed above. Bids specifying prices for items on
variable basis run the risk of rejection. A bid submitted on a fixed price basis will not be rejected but the
price adjustment will be treated as zero.



Volume-I : Section-VI
Sample Forms and Procedures

38

DDUGJY & IPDS/SBD/NIMM/R0

Appendix-3 : INSURANCE REQUIREMENTS

A) Insurances to be taken out by the Contractor

In accordance with the provisions of GCC Clause 30, the Contractor shall at its expense take out and maintain in
effect, or cause to be taken out and maintained in effect, during the performance of the Contract, the insurances
set forth below in the sums and with the deductibles and other conditions specified. The identity of the insurers
and the form of the policies shall be subject to the approval of the Employer, such approval not to be
unreasonably withheld. The inability of the insurers to provide insurance cover in the sums and with the
deductibles and other conditions as set forth below, shall not absolve the Contractor of his risks and liabilities
under the provisions of GCC Clause 30. However, in such a case the Contractor shall be required to furnish to the
Employer documentary evidence from the insurer in support of the insurer’s inability as aforesaid.

(a) Marine Cargo Policy/Transit Insurance Policy:

(I) Transit Insurance Policy for indigenous equipment

Similarly, Transit Insurance Policy shall be taken wherein only inland transit is involved for the
movement of Plant and Equipment supplied from within India.  The policy shall cover
movement of Plant and Equipment from the manufacturer’s works to the project’s warehouse
at final destination site. Inland Transit Clause(ITC) ‘A’ along with war & Strike Riots & Civil
Commotion (SRCC) extension cover shall be taken.

Amount Deduc-
tible

Limits

Parties insured From To

120% of Ex-work Price of all the Plant
and Equipment to be supplied from
within India plus Excise Duty and Sales
Tax/ VAT etc., if additionally payable.

Nil Contractor
& Employer

Mfrs ware-
house

Project’s
ware-
house store at
final
destination

(II) If during the execution of Contract, the Employer requests the Contractor to take any other
add-on cover(s)/ supplementary cover(s) in aforesaid insurance, in such a case, the Contractor
shall promptly take such add-on cover(s)/ supplementary cover(s) and the charges towards
such premium for such add-on cover(s)/ supplementary cover(s) shall be reimbursed to the
Contractor on submission documentary evidence of payment to the Insurance
company.Therefore, charges towards premium for such add-on cover(s)/ supplementary
cover(s) are not included in the Contract Price.

(III) The Contractor shall take the policy in the joint names of Employer and the Contractor. The
policy shall indicate the Employer as the beneficiary. However, if the Contractor is having an
open policy for its line of business, it should obtain an endorsement of the open cover policy
from the insurance company indicating that the dispatches against this Contract are duly
covered under its open policy and include the name of the Employer as jointly Insured in the
endorsements to the open policy.

(b) Erection All Risk Policy/Contractor All Risk Policy:
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(I) The policy should cover all physical loss or damage to the facility at site during storage,
erection and commissioning covering all the perils as provided in the policy as a basic cover
and the add on covers as mentioned at Sl. No. (III) below.

Amount Deductible
limits

Parties insured From To

105% of Ex-work Price of all
the Plant and Equipment to
be supplied from within
India plus Excise Duty and
Sales Tax/ VAT etc., if
additionally payable.
and
100% of erection price
component

Nil Contractor   &
Employer

Receipt at site of
first lot of the

Plant and
Equipment

Up to
Operational
Acceptance

(II) The Contractor shall take the policy in the joint name of Employer and the Contractor. All these
policies shall indicate Employer as the beneficiary. The policy shall be kept valid till the date of
the Operational Acceptance of the project and the period of the coverage shall be determined
with the approval of the Employer.

If the work is completed earlier than the period of policy considered, the Contractor shall
obtain the refund as per provisions of the policy and pass on the benefit to Employer. In case
no refund is payable by the insurance company then the certificate to that effect shall be
submitted to Employer at the completion of the project.

(III) The following add-on covers shall also be taken by the Contractor:

i) Earthquake
ii) Terrorism
iii) Escalation cost (approximately @10% of sum insured on annual basis)
iv) Extended Maintenance cover for Defect Liability Period
v) Design Defect
vi) Other add-on covers viz., 50-50 clause, 72 hours clause, loss minimization clause,

waiver of subrogation clause (for projects of more than Rs.100 crores, cover for
offsite storage/fabrication (over Rs.100 crores).

(IV) Third Party Liability cover with cross Liability within Geographical limits of India as
on ADD-on cover to the basic EAR cover:

The third party liability add-on cover shall cover bodily injury or death suffered by third parties
(including the Employer’s personnel) and loss of or damage to property (including the
Employer’s property and any parts of the Facilities which have been accepted by the Employer)
occurring in connection with supply and installation of the Facilities.

Amount Deductible
limits

Parties insured From To

 For projects upto Rs. 100 crores,
the third party liability limit shall be
10% of the project value for single
occurrence/ multiple occurrences in
aggregate during the entire policy
period.

 For projects from  Rs. 100 crores

Nil Contractor/ Sub-
contractor

Receipt at
site

Upto Defect
Liability
Period.
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(V) As per GCC Clause 30.8, the cost of insurance premium is to be reimbursed to the Contractor
for Owner Supplied Materials (OSM) for which the insurer is to be finalized by the Contractor
as detailed therein. Alternatively, the Contractor may take a single policy covering the entire
cost of the project including the cost of OSM. For this purpose, the Contractor shall submit
documentary evidence for the premium paid for the entire project to the Employer and
Employer shall reimburse to the Contractor the proportion of premium equal to value of OSM
to total sum insured.

If during the execution of Contract, the Employer requests the Contractor to take any other
add-on cover(s)/ supplementary cover(s) in aforesaid insurance, in such a case, the Contractor
shall promptly take such add-on cover(s)/ supplementary cover(s) and the charges towards
such premium for such add-on cover(s)/ supplementary cover(s) shall be reimbursed to the
Contractor on submission documentary evidence of payment to the Insurance company.
Therefore, charges towards premium for such add-on cover(s)/ supplementary cover(s) are
not included in the Contract Price.

(c) Automobile Liability Insurance

The Contractor shall ensure that all the vehicles deployed by the Contractor or its Subcontractors
(whether or not owned by them) in connection with the supply and installation of the Facilities in the
project are duly insured as per RTA act. Further the Contractor or its Subcontractorsmay also take
comprehensive policy (own damage plus third party liability) of each individual vehicles deployed in the
project on their own discretion in their own name to protect their own interest.

(d) Workmen Compensation Policy:

(I) Workmen Compensation Policy shall be taken by the Contractor in accordance with the
statutory requirement applicable in India. The Contractor shall ensure that all the workmen
employed by the Contractor or its Subcontractors for the project are adequately covered under
the policy.

(II) The policy may either be project specific covering all men of the Contractor and its
Subcontractors. The policy shall be kept valid till the date of Operational Acceptance of the
project.

Alternatively, if the Contractor has an existing ‘Workmen Compensation Policy’ for all its
employees including that of the Subcontractor(s), the Contractor must include the interest of
the Employer for this specific Project in its existing ‘Workmen Compensation Policy’.

(III) Without relieving the Contractor of its obligations and responsibilities under this Contract,
before commencing work the Contractor shall insure against liability for death of or injury to
persons employed by the Contractor including liability by statute and at common law. The

to  Rs. 500 crores, the third party
liability limit shall be  Rs. 10 crores
for single occurrence/multiple
occurrences in aggregate during
entire policy period. For projects of
more than   Rs.500 crores, the
third party liability limit shall be Rs.
25 crores for single occurrence/
multiple occurrences in aggregate
during entire policy period.
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insurance cover shall be maintained until all work including remedial work is completed
including the Defect Liability Period. The insurance shall be extended to indemnify the Principal
for the Principal’s statutory liability to persons employed by the Contractor.

The Contractor shall also ensure that each of its Subcontractors shall effect and maintain
insurance on the same basis as the ‘Workmen Compensation Policy’ effected by the Contractor.

(e) Contractor’s Plant and Machinery (CPM) Insurance

The Employer (including without limitation any consultant, servant, agent or employee of the
Employer) shall not in any circumstances be liable to the Contractor for any loss of or damage
to any of the Contractor’s Equipment or for any losses, liabilities, costs, claims, actions or
demands which the Contractor may incur or which may be made against it as a result of or in
connection with any such loss or damage.

The Employer shall be named as co-insured under all insurance policies taken out by the Contractor pursuant to
GCC Sub-Clause 30.1, except for the Third Party Liability, Workmen Compensation Policy Insurances, and the
Contractor’s Subcontractors shall be named as co-insureds under all insurance policies taken out by the
Contractor pursuant to GCC Sub-Clause 30.1 except for the Cargo Insurance During Transport and Workmen
Compensation
Policy Insurances. All insurer’s rights of subrogation against such co-insureds for losses or claims arising out of
the performance of the Contract shall be waived under such policies.

B) Insurances to be taken out by the Employer

The Employer shall at its expense take out and maintain in effect during the performance of the Contract the
following insurances.

Amount Deductible limits Parties Insured From To

______ NIL _______

-- End –
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Appendix-4 : TIME SCHEDULE

1. The Project Completion Schedule shall be as follows:

Sl.
No.

Activities Duration in Months from the effective
date of Contract

Taking Over by the Employer upon successful
Completion of:

1. Electrification works of XXXXXXXX (name of
district) district in XXXXX (Name of State)
under DDUGJY/IPDS
[Specification No.:XXXXXXXX].

24 (Twenty Four) 25% work should get
completed within 9 months, 25% balance
works should get completed in next 5 months,
25% balance works should get completed in
next 5 months and final 25% balance works
should get completed in next 5 months.
However, all Un-electrified villages covered
under the package shall be electrified within 6
months from date of Letter of Intent (LoI).

1.1 The activity(ies) under the Contractor’s programme for Project Completion shall be in the form a PERT
chart and shall identify the various activities like engineering, vendor finalization, placement of orders to
sub-vendors, survey, Resource mobilization, erection, testing & commissioning including submission of
closure proposals. Format of PERT chart is enclosed at Annexure-A. The PERT Chart shall conform to the
above Project Completion Schedule.

This PERT Chart shall be discussed and agreed before Award in line with above, engineering drawing and
data submission schedule shall also be discussed and finalised before Award. Liquidated damages for
delay in successful Completion of the Facilities or specific part thereof (where specific parts are specified
in SCC) and Operational Acceptance at rates specified in Clause 21 of GCC shall be applicable beyond the
date specified above.

1.2 The Employer reserves the right to request minor changes in the work schedule at the time of Award of
Contract to the successful Bidder.

1.3 The successful Bidder shall be required to prepare detailed PERT Chart and finalise the same with the
Employer as per the requirement, which shall from a part of the Contract.
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Appendix-5 : LIST OF APPROVED SUBCONTRACTORS

Prior to award of Contract, the following details shall be completed indicating those sub-contractors proposed
by the Bidder by Attachment to its bid that are approved by the Employer for engagement by the Contractor
during the performance of the contract.

The following Subcontractors are approved for carrying out the item of the facilities indicated. Where more than
one Subcontractor is listed, the Contractor is free to choose between them, but it must notify the Employer of its
choice in good time prior to appointing any selected Subcontractor.  In accordance with GCC Sub-Clause 15.1,
the Contractor is free to submit proposals for Subcontractors for additional items from time to time.  No
Subcontracts shall be placed with any such Subcontractors for additional items until the Subcontractors have
been approved in writing by the Employer and their names have been added to this list of Approved
Subcontractors.

Item of Facilities Approved Subcontractors Nationality

Further, erection portion of the contract shall not be subcontracted without the prior approval of
the Employer. However, such approval shall not be necessary for engaging labour.
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Appendix-6 : SCOPE OF WORKS AND SUPPLY BY THE EMPLOYER

The following personnel, facilities, works and supplies will be provided/supplied by the Employer, and the
provisions of GCC 6, 16, 17 and 20 as well as Employer responsibilities stated in technical specifications shall
apply as appropriate.

All personnel, facilities, works and supplies will be provided by the Employer in good time so as not to delay the
performance of the Contractor in accordance with the approved Time Schedule and Program of Performance
pursuant to GCC Sub-Clause 14.2.

Unless otherwise indicated, all personnel, facilities, works and supplies will be provided free of charge to the
Contractor.

Personnel Charge to Contractor – None

------------------------NIL----------------------------------------

Facilities Charge to Contractor - None except as noted

Electricity and Water Charge to Contractor - as noted

The Contractor shall be entitled to use for the purposes of the facilities such supplies of electricity and water as
may be available on the Site and shall provide any apparatus necessary for such use. The Contractor shall pay
the Employer at the applicable tariff plus Employer's overheads, if any, for such use. Where such supplies are not
available, the Contractor shall make his own arrangement for provision of any supplies he may require.

Works Charge to Contractor - None

------------------------NIL----------------------------------------

Supplies Charge to Contractor – None

------------------------NIL----------------------------------------
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Appendix-7 : LIST OF DOCUMENTS FOR APPROVAL OR REVIEW

Pursuant to GCC Sub-Clause 16.3.1, the Contractor shall prepare, or cause its Subcontractor to prepare, and
present to the Project Manager in accordance with the requirements of GCC Sub-Clause 14.2 (Program of
Performance), the following documents for:

A. Approval

1.

2.

3.

B. Review

1.

2.

3.

Note:

Bidder shall furnish the exhaustive list, which shall be discussed and finalised for incorporation into the Contract
Agreement.
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Appendix-8 : GUARANTEES, LIQUIDATED DAMAGES FOR NON – PERFORMANCE

1. The equipment offered shall meet the rating and performance requirements stipulated in Technical
Specification for various equipment or indicated in Data requirement.

2. The ratings and performance figures of the below mentioned equipment are guaranteed as per losses
given in respective Indian Standard (up to date) by bidder.

Sl.
No. Description

A. 12/10/8/6.3/5/3.15/1.6 MVA 33/11kV, 3 ph.   Power Transformer

B. 1000/630/500/315/200/100/63/25/16 KVA,  11/0.433kV, 3 phase Station & Distribution
Transformer

C. 16/10KVA, 11/0.250kV, 1 phase Distribution Transformer

3. If the aforementioned guarantees are not established at factory tests, then the Employer shall reject the
equipment.
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6. PERFORMANCE SECURITY FORM

Bank Guarantee No. …………………… Date...................

Contract No.....................................

…………..[Name of Contract]…………………….

To:[Name and address of Employer]

Dear Ladies and/or Gentlemen,

We refer to the Contract ("the Contract") signed on ..............(insert date of the Contract)…..... between M/s.
XXXXX (Name of Employer), having its Registered Office at XXXXX (Registered Address of employer) (“the
Employer”/” XXXXX (Name of Employer)”) on behalf of XXXX (Name of owner) (hereinafter referred to
as ‘XXXX (Short Name of Owner)’ / ’Owner’),  and M/s ................. (Name of Contractor) ..................,
having its Principal place of business at ………....(Address of Contractor) ............................... and Registered
Office at ………....(Registered address of Contractor) ........................................................................................
("the Contractor") concerning …….................….. (Indicate brief scope of work) ............................... for the
complete execution of the …… (insert name of Package alongwith name of the Project)…….. [Applicable for Bank
Guarantees issued by Contractor/Associate for those Contracts awarded to them]

Or

We refer to the Contract signed on ..............(insert date of the Contract)…..... between M/s. XXXXX (Name of
Employer), having its Registered Office at XXXXX (Registered Address of employer) (“the Employer”/” XXXXX
(Name of Employer)”) on behalf of XXXX (Name of owner) (hereinafter referred to as ‘XXXX (Short
Name of Owner)’ / ’Owner’), and M/s ................. (Name of Contractor) .................., having its Principal
place of business at ………....(Address of Contractor) ............................... and Registered Office at
………....(Registered address of Contractor) ........................................................................................ ("the
Contractor") and the Contract ("the Contract") signed on ..............(insert date of the Contract)…..... between
XXXXX (Name of Employer)on behalf of Owner and M/s ................. (Name of Associate) .................., having
its Principal place of business at ………....(Address of Associate) ............................... and Registered Office at
………....(Registered address of Associate) ........................................................................................, the
Associate of the Contractor for executing the Facilities concerning …….................….. (Indicate brief scope of
work) ............................... for the complete execution of the …… (insert name of Package alongwith name of
the Project)…….. [Applicable for Bank Guarantees to be issued by Contractor against those Contracts awarded to
their Associate]

By this letter we, the undersigned, ………(insert name & address of the issuing bank) ………, a Bank (which
expression shall include its successors, administrators, executors and assigns) organized under the laws of
.................................... and having its Registered/Head Office at …..…….(insert address of registered office of
the bank)……..... do hereby irrevocably guarantee payment to the Employer up to ………………………….. i.e., Ten
percent (10%) of the Contract Price until ninety (90) days beyond the Defect Liability Period i.e., upto and
inclusive of ……………. (dd/mm/yy).

We undertake to make payment under this Letter of Guarantee upon receipt by us of your first written demand
signed by the Employer duly authorized officer or the authorized officer of Owner declaring the Contractor to be
in default under the Contract and without cavil or argument any sum or sums within the above named limits,
without your need to prove or show grounds or reasons for your demand and without the right of the Contractor
to dispute or question such demand.

Our liability under this Letter of Guarantee shall be to pay to the Employer whichever is the lesser of the sum so
requested or the amount then guaranteed hereunder in respect of any demand duly made hereunder prior to
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expiry of the Letter of Guarantee, without being entitled to inquire whether or not this payment is lawfully
demanded.

This letter of Guarantee shall remain in full force and shall be valid from the date of issue until ninety (90) days
beyond the Defect Liability Period of the Facilities i.e. upto and inclusive of ……………. (dd/mm/yy) and shall be
extended from time to time for such period (not exceeding one year), as may be desired by M/s.
……………………… on whose behalf this Letter of Guarantee has been given.

Except for the documents herein specified, no other documents or other action shall be required,
notwithstanding any applicable law or regulation.

Our liability under this Letter of Guarantee shall become null and void immediately upon its expiry, whether it is
returned or not, and no claim may be made hereunder after such expiry or after the aggregate of the sums paid
by us to the Employer shall equal the sums guaranteed hereunder, whichever is the earlier.

All notices to be given under shall be given by registered (airmail) posts to the addressee at the address herein
set out or as otherwise advised by and between the parties hereto.

We hereby agree that any part of the Contract may be amended, renewed, extended, modified, compromised,
released or discharged by mutual agreement between you and the Contractor, and this security may be
exchanged or surrendered without in any way impairing or affecting our liabilities hereunder without notices to
us and without the necessity for any additional endorsement, consent or guarantee by us, provided, however,
that the sum guaranteed shall not be increased or decreased.

No action, event or condition which by any applicable law should operate to discharge us from liability hereunder
shall have any effect and we hereby waive any right we may have to apply such law so that in all respects our
liability hereunder shall be irrevocable and, except as stated herein, unconditional in all respects.

For and on behalf of the Bank

[Signature of the authorised signatory(ies)]

Signature_______________________

Name_______________________

Designation_______________________

POA Number_______________________

Contact Number(s): Tel.______________Mobile______________

Fax Number_______________________

email ____________________________

Common Seal of the Bank______________________
Witness:

Signature_______________________

Name_______________________

Address______________________________

Contact Number(s): Tel.______________Mobile______________
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email ____________________________

Note :

1. For the purpose of executing the Bank Guarantee, the non-judicial stamp papers of appropriate value
shall be purchased in the name of Bank who issues the ‘Bank Guarantee’.

2. The Bank Guarantee shall be signed on all the pages by the Bank Authorities indicating their POA nos.
and should invariably be witnessed.

3. The Bank Guarantee should be in accordance with the proforma as provided. However, in case the
issuing bank insists for additional paragraph for limitation of liability, the following may be added at the
end of the proforma of the Bank Guarantee [i.e., end paragraph of the Bank Guarantee preceding the
signature(s) of the issuing authority(ies) of the Bank Guarantee]:

Quote

“Notwithstanding anything contained herein:

1. Our liability under this Bank Guarantee shall not exceed _________ (value in
figures)____________ [_____________________ (value in words)____________].

2. This Bank Guarantee shall be valid upto ________(validity date)__________.
3. We are liable to pay the guaranteed amount or any part thereof under this Bank Guarantee

only & only if we receive a written claim or demand on or before ________ (validity date)
__________.”

Unquote
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7. BANK GUARANTEE FORM FOR ADVANCE PAYMENT

Bank Guarantee No. …………………… Date...................

Contract No.....................................

…………..[Name of Contract]…………………….

To: [Name and address of the Employer]

Dear Ladies and/or Gentlemen,

We refer to the Contract ("the Contract") signed on ..............(insert date of the Contract)…..... between you and
M/s ................. (Name of Contractor) .................., having its Principal place of business at ………....(Address of
Contractor) ............................... and Registered Office at ………....(Registered address of Contractor)
........................................................................................ ("the Contractor") concerning …….................…..
(Indicate brief scope of work) ............................... for the complete execution of the …… (insert name of
Package alongwith name of the Project)……..

Whereas, in accordance with the terms of the said Contract, the Employer has agreed to pay or cause to be paid
to the Contractor an Advance Payment in the amount of ………….(Amount in figures and words)……………

By this letter we, the undersigned, ………(insert name & address of the issuing bank) ………, a Bank (which
expression shall include its successors, administrators, executors and assigns) organized under the laws of
.................................... and having its Registered/Head Office at …..…….(insert address of registered office of
the bank)……..... do hereby irrevocably guarantee repayment of the said amounts upon the first demand of the
Employer without cavil or argument in the event that the Contractor fails to commence or fulfill its obligations
under the terms of the said Contract, and in the event of such failure, refuses to repay all or part (as the case
may be) of the said advance payment to the Employer.

Provided always that the Bank's obligation shall be limited to an amount equal to the outstanding balance of the
advance payment, taking into account such amounts, which have been repaid by the Contractor from time to
time in accordance with the terms of payment of the said Contract as evidenced by appropriate payment
certificates.

This Guarantee shall remain in full force from the date upon which the said advance payment is received by the
Contractor upto ninety (90) days beyond the date on which the entire advance so advanced alongwith the
interest if any due thereon has been fully adjusted in terms of the Contract i.e., upto of ninety (90) days beyond
the date of Completion of the Facilities under the Contract. This Guarantee may be extended from time to time,
as may be desired by M/s. ……………………….. on whose behalf this Guarantee has been issued.

Any claims to be made under this Guarantee must be received by the Bank during its period of validity, i.e. upto
ninety (90) days beyond the date of Completion of the Facilities by the Employer i.e. upto and inclusive of
……………. (dd/mm/yy).

For and on behalf of the Bank

[Signature of the authorised signatory(ies)]

Signature_______________________
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Name_______________________

Designation_______________________

POA Number_______________________

Contact Number(s): Tel.______________Mobile______________

Fax Number_______________________

email ____________________________

Common Seal of the Bank______________________
Witness:

Signature_______________________

Name_______________________

Address______________________________

Contact Number(s): Tel.______________Mobile______________

email ____________________________

Note:

1. For the purpose of executing the Bank Guarantee, the non-judicial stamp papers of appropriate value
shall be purchased in the name of Bank who issues the ‘Bank Guarantee’.

2. The Bank Guarantee shall be signed on all the pages by the Bank Authorities indicating their POA nos.
and should invariably be witnessed.

3. The Bank Guarantee should be in accordance with the proforma as provided. However, in case the
issuing bank insists for additional paragraph for limitation of liability, the following may be added at the
end of the proforma of the Bank Guarantee [i.e., end paragraph of the Bank Guarantee preceding the
signature(s) of the issuing authority(ies) of the Bank Guarantee]:

Quote

“Notwithstanding anything contained herein:

1. Our liability under this Bank Guarantee shall not exceed _________ (value in
figures)____________ [_____________________ (value in words)____________].

2. This Bank Guarantee shall be valid upto ________(validity date)__________.

3. We are liable to pay the guaranteed amount or any part thereof under this Bank Guarantee
only & only if we receive a written claim or demand on or before ________ (validity date)
__________.”

Unquote
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8. FORM OF TAKING OVER CERTIFICATE

Date.................
Name of Contract.........................................
Contract No....................................

To :

(Name and address of the Contractor)

Dear Ladies and/or Gentlemen,

Pursuant to GCC 20 (Completion of the Facilities) of the General Conditions of the Contract entered into between
yourselves and the Employer dated ………………… relating to the  .............................. (insert brief description of
the Facilities).....................................………………….. we hereby notify you that the following part(s) of the
Facilities was (were) complete on the date specified below, and that, in accordance with the terms of the
Contract, the Employer hereby takes over the said part(s) of the Facilities, together with the responsibility for
care and custody and the risk of loss thereof on the date mentioned below :

1. Description of the Facilities or part thereof ............................................................
2. Date of Completion :........................................................

However, you are required to complete the outstanding items listed in the attachment hereto as soon as
practicable.

This letter does not relieve you of your obligation to complete the execution of the Facilities in accordance with
the Contract nor of your obligations during the Defects Liability Period.

Very truly yours,

Title
(Project Manager)
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9. FORM OF INDEMNITY BONDTO BE EXECUTED BY THE CONTRACTOR FOR THE EQUIPMENT
HANDED OVER IN ONE LOT BY .....(abbreviated name of the Employer)...... FOR
PERFORMANCE OF ITS CONTRACT

INDEMNITY BOND

THIS INDEMNITY BOND is made this..............  day  of ......... 20.....  by .................................  a Company
registered under  the  Companies Act,  1956/2013 (with amendment from time to time)/Partnership firm/
proprietary concern having  its  Registered  Office at..…….......(hereinafter called as  'Contractor' or "Obligor"
which  expression shall include its  successors  and permitted  assigns) in favour of .......... (insert name of the
Employer)......., a Company incorporated under the Companies Act, 1956/2013 (with amendment from time to
time) having its  Registered Office at .........(insert registered address of the Employer) and  its  project  at
.....................  (hereinafter called  "......(abbreviated name of the Employer)........" which expression shall
include its  successors  and assigns):

WHEREAS ......(abbreviated name of the Employer)........ has awarded to the Contractor a Contract for………...
..........vide its Notification of Award/Contract No..………......... dated........... and its Amendment No. ………...........
(applicable  when  amendments  have  been  issued) (hereinafter called the "Contract") in terms of which
......(abbreviated name of the Employer)........ is required  to  hand over various Equipment to the  Contractor
for execution of the Contract.

And WHEREAS by virtue of Clause No.............of the said Contract, the Contractor is required to execute an
Indemnity Bond in favour of ......(abbreviated name of the Employer)........ for the Equipment handed over to it
by ......(abbreviated name of the Employer)........ for the purpose of performance of the Contract/Erection portion
of the contract (hereinafter called the "Equipment").

AND THEREFORE, This Indemnity Bond witnesseth as follows:

1. That in consideration of various Equipment as mentioned in the Contract, valued at (amount in
words................…………....................) handed  over to the Contractor for the purpose of performance
of the  Contract, the Contractor hereby undertakes to indemnify  and shall  keep  ......(abbreviated
name of the Employer)........ indemnified, for the full  value of the Equipment. The Contractor hereby
acknowledges receipt  of  the Equipment as per despatch title documents handed  over  to  the
Contractor  duly  endorsed in their favour and  detailed  in  the Schedule  appended  hereto.  It is
expressly understood by the Contractor that handing over of the despatch title documents in respect of
the said Equipments duly endorsed by ......(abbreviated name of the Employer)........ in favour of the
Contractor shall be construed as handing  over  of the Equipment purported to be covered by such title
documents and the Contractor shall hold such Equipment in trust as a Trustee for and on behalf of
......(abbreviated name of the Employer).........

2. That the Contractor is obliged and shall remain absolutely responsible for the safe transit/protection and
custody of the Equipment at ......(abbreviated name of the Employer)........ project Site against all risks
whatsoever till the Equipment are duly used/erected in accordance with the terms of the Contract and
the Plant/Package duly erected and commissioned in accordance with the terms of the Contract, is
taken over by ......(abbreviated name of the Employer)......... The Contractor undertakes to keep
......(abbreviated name of the Employer)........ harmless against any loss or damage that may be caused
to the Equipment.

3. The Contractor undertakes that the Equipment shall be  used exclusively for the performance/execution
of the Contract strictly in accordance with its terms and conditions and no part of the equipment shall
be utilised for any other work of purpose whatsoever.  it  is  clearly understood by  the  Contractor  that
non-observance  of the obligations under this Indemnity Bond  by  the Contractor shall inter-alia
constitute a criminal breach of trust on the part of the Contractor for all intents and purpose including
legal/penal consequences.
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4. That ......(abbreviated name of the Employer)........ is and shall remain the exclusive Employer of the
Equipment free from all encumbrances, charges or liens of any kind, whatsoever.  The equipment shall
at all times be open to inspection and checking by the Employee or Employer's Representative in this
regard. Further, ......(abbreviated name of the Employer)........ shall always be free at all times to take
possession of the Equipment in whatever form the equipment may be, if in its opinion, the Equipment
are likely to be endangered,  misutilised  or converted to uses other than those specified in the
Contract,  by any acts of omission or commission on the part of the  Contractor or  any other person or
on account of any reason  whatsoever  and the  Contractor binds himself and undertakes to comply
with  the directions of demand of ......(abbreviated name of the Employer)........ to return the
equipment without any demur or reservation.

5. That this indemnity Bond is irrevocable. If at any time any loss or damage occurs to the Equipment or
the same or any part thereof is misutilised in any manner whatsoever,  then the  Contractor hereby
agrees that the decision of the  Employer's Representative as to assessment  of  loss  or damage  to the
Equipment shall be final and binding on  the  Contractor. The Contractor binds itself and undertakes to
replace the  lost and/or damaged Equipment at his own cost  and/or  shall pay   the  amount  of  loss
to ......(abbreviated name of the Employer)........  without  any   demur, reservation  or protest.  This is
without prejudice to any  other right or remedy that may be available to ......(abbreviated name of the
Employer)........  against  the Contractor under the Contract and under this Indemnity Bond.

6. NOW THE CONDITION of this Bond is that if the Contractor shall duly and punctually comply with the
terms and conditions of this Bond to the satisfaction of ......(abbreviated name of the Employer)........,
THEN,  the  above  Bond shall  be void, but otherwise, it shall remain in full force  and virtue.

IN WITNESS WHEREOF, the Contractor has hereunto set its hand through its authorized representative under
the common seal of the Company, the day, month and year first above mentioned.

SCHEDULE

Particulars of the
Equipment handed

over

Quantity Particulars of Despatch title
Documents

Value of the
Equipment

Signature of the
Attorney in token of

receiptRR/GR No.
date of lading Carrier

For and on behalf of
M/s..........………........................

WITNESS

1. Signature........................ Signature........................

Name............................... Name...............................

Address........................... Address...........................

2. Signature........................ Authorised representative

Name............................... (Common Seal)

Address........................... (In case of Company)



Volume-I : Section-VI
Sample Forms and Procedures

56

DDUGJY & IPDS/SBD/NIMM/R0

Indemnity Bonds are to be executed by the authorised  person and  (i) in case of contracting Company under
common seal of  the Company or (ii) having the power of attorney issued under  common seal  of the company
with authority to execute  Indemnity  Bonds, (iii)  In case of (ii), the original Power of Attorney if  it  is
specifically  for this Contract or a Photostat copy of the  Power of Attorney if it is General Power of Attorney and
such documents should be attached to Indemnity Bond.
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10. FORM OF INDEMNITY BOND TO BE EXECUTED BY THE CONTRACTOR FOR THE EQUIPMENT
HANDED OVER IN INSTALLMENTS BY ......(abbreviated name of the Employer)........ FOR
PERFORMANCE OF ITS CONTRACT

INDEMNITY BOND

THIS INDEMNITY BOND is made this ……….………...... day of ….……..... 20...... by ………….………………… a
Company registered  under the  Companies Act, 1956/2013 (with amendment from time to time)/Partnership
firm/proprietary concern having its Registered Office at ………….................(hereinafter called as ‘Contractor' or
'Obligor' which expression shall include its successors and permitted assigns) in favour of ......(insert name of the
Employer)........,  a company  incorporated  under the Companies Act, 1956/2013 (with amendment from time to
time) having  its Registered  Office  at ......(insert registered address of the Employer)........ and its project  at
.……………….…...... (hereinafter  called "......(abbreviated name of the Employer)........"  which  expression shall
include its  successors  and assigns):

WHEREAS ......(abbreviated name of the Employer)........ has awarded to the Contractor a Contract for
.................vide    its    Notification of Award/Contract No. ……..……….... dated ....…………..and Amendment No.
..................... (applicable when amendments have been issued) (hereinafter called the "Contract") in terms of
which ......(abbreviated name of the Employer)........ is required to  handover  various  Equipment to the
Contractor for execution  of  the Contract.

AND WHEREAS by virtue of Clause No...........of the said Contract, the Contractor is required to execute an
Indemnity Bond in favour of ......(abbreviated name of the Employer)........ for the Equipment handed over to it
by ......(abbreviated name of the Employer)........ for the purpose of performance of the contract/Erection portion
of the Contract (hereinafter called the "Equipment".)

NOW THEREFORE, This Indemnity Bond witnesseth as follows:

1. That in consideration of various Equipments as mentioned in the Contract, valued at  (amount in words
____________________) to  be handed over to the Contractor in installments from time  to time for
the purpose of performance of the contract, the Contractor  hereby  undertakes  to indemnify and  shall
keep  ......(abbreviated name of the Employer)........ indemnified,  for  the full value of Equipment. The
Contractor hereby acknowledges receipt of the initial installment of the equipment per details in the
schedule appended hereto.   Further, the Contractor agrees to acknowledge receipt of the subsequent
installments of the Equipment as required by ......(abbreviated name of the Employer)........ in the form
of Schedules consecutively numbered which shall be attached to this Indemnity bond so as to form
integral parts of this Bond. It is expressly understood by the Contractor that handing over the despatch
title documents in respect of the said Equipments duly endorsed by ......(abbreviated name of the
Employer)........ in favour of the Contractor shall be construed as handing over the Equipment purported
to be covered by such title documents and the Contractor shall hold such Equipments in trust as a
Trustee for and on behalf of ......(abbreviated name of the Employer).........

2. That the Contractor is obliged and shall remain absolutely responsible for the safe transit/protection and
custody of the Equipment at ......(abbreviated name of the Employer)........ project Site against all risks
whatsoever till the Equipment are duly used/erected in accordance with the terms of the Contract and
the Plant/Package duly erected and commissioned in accordance with the terms of the Contract, is
taken over by ......(abbreviated name of the Employer)......... The Contractor undertakes to keep
......(abbreviated name of the Employer)........ harmless against any loss or damage that may be caused
to the Equipment.

3. The Contractor undertakes that the Equipment shall be used exclusively for the performance/execution
of the Contract strictly in accordance with its terms and conditions and no part of the equipment shall
be utilised for any other work or purpose whatsoever. It is clearly understood by the Contractor that
non-observance of the obligations under this Indemnity Bond by the Contractor shall inter-alia
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constitute a criminal breach of trust on the part of the Contractor for all intents and purpose including
legal/penal consequences.

4. That ......(abbreviated name of the Employer)........ is and shall remain the exclusive Employer of the
Equipment free from all encumbrances, charges or liens of any kind, whatsoever.  The equipment shall
at all times be open to inspection and checking by the Employer or Employer's Representative in this
regard. Further, ......(abbreviated name of the Employer)........ shall always be free at all times to take
possession of the Equipment in whatever form the Equipment may be, if in its opinion, the Equipment
are likely to be endangered,  misutilised or converted to uses other than those specified in the Contract,
by any acts of omission or commission on the part of the  Contractor or  any other person or on account
of any reason  whatsoever  and the  Contractor binds himself and undertakes to comply with  the
directions of demand of ......(abbreviated name of the Employer)........ to return the equipment without
any demur or reservation.

5. That this indemnity Bond is irrevocable.  If at any time any loss or damage occurs to the Equipment or
the same or any part thereof is misutilised in any manner whatsoever, then the Contractor hereby
agrees that the decision of the Employer’s Representative as to assessment of loss or damage to the
Equipment shall be final and binding on the Contractor. The Contractor binds itself and undertakes to
replace the lost and/or damaged Equipment at its own cost and/or shall pay the amount of loss to
......(abbreviated name of the Employer)........ without any demur, reservation or protest. This is without
prejudice to any other right or remedy that may be available to ......(abbreviated name of the
Employer)........ against the Contractor under the Contract and under this Indemnity Bond.

6. NOW THE CONDITION of this Bond is that if the Contractor shall duly and punctually comply with the
terms and conditions of this Bond to the satisfaction of ......(abbreviated name of the Employer)........,
THEN, the above Bond shall be void, but otherwise, it shall remain in full force and virtue.

IN WITNESS WHEREOF, the Contractor has hereunto set its hand through its authorised representative under
the common seal of the Company, the day, month and year first above mentioned.

SCHEDULE No. 1

Particulars of the
Equipment handed

over

Quantity Particulars of Despatch title
Documents

Value of the
Equipment

Signature of the
Attorney in

token of receiptRR/GR No.
date of lading Carrier

For and on behalf of
M/s..........………........................

WITNESS

1. Signature........................ Signature........................

Name............................... Name...............................

Address........................... Address...........................

2. Signature........................ Authorised representative
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Name............................... (Common Seal)

Address........................... (In case of Company)

Indemnity Bonds are to be executed by the authorised  person and  (i) in case of contracting Company under
common seal of  the Company or (ii) having the power of attorney issued under  common seal  of the company
with authority to execute  Indemnity  Bonds, (iii)  In case of (ii), the original Power of Attorney if  it  is
specifically  for this Contract or a photostat copy of the  Power of Attorney if it is General Power of Attorney and
such documents should be attached to Indemnity Bond.
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11. FORM OF AUTHORISATION LETTER

Ref. No:

Date :

To

M/s....................................................
..........................................................
..........................................................

REF.: Contract No. …………………….. dated ................... for ........……......................... awarded by ....(insert
name of the Employer).........

Dear Sir,

Kindly refer to Contract No. ………………………………. dated …….................. for ........................... You are hereby
authorised on behalf of ...................... (Name of Employer).................... a company incorporated under the
laws of Companies Act 1956/2013 (with amendment from time to time) and having its Registered Office at
………(registered address of the Employer) ………………… and  its Project   at ................ to   take   physical
delivery    of materials/equipments covered under Despatch  Document/Consignment Note No. ……….*...........
dated .................and as detailed in  the enclosed schedule for the sole purpose of successful  performance of
the aforesaid contract and for no other purpose, whatsoever.

(Signature of Project Authority)**

Designation…........................

Date.........……..

Encl: As Above.

** To be signed not below the rank of Manager.

*  Mention LR/RR No.

Schedule of Material/Equipment covered under Despatch Title Document (RR No./LR No. .................)

Sl.
No.

Contract
Name

NOA No./ CA
No.

Description of
Materials/

Equipments

Spec.
No.

Qty. Value Remarks
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(Signature of the Project Authority)

(Designation) ...................................

(Date) ...............................
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12. FORM OF TRUST RECEIPT FOR PLANT, EQUIPMENT AND MATERIALS RECEIVED

We M/s. …………….(insert name of the Contractor) .................. having our Principal place of business at
................................. having been awarded a Contract No. ........................... dated ...................... .. for ………
(insert Package name alongwith name of the Project)........................................ by ………(insert name of the
Employer) .....................

We do hereby acknowledge the receipt of the Plant, Equipment and Materials as are fully described and
mentioned under Documents of Title/RR/LR etc. and in the schedule annexed hereto, which shall form an
integral part of this receipt as "Trustee" of ................ (insert name of the Employer)……….. The aforesaid
materials etc. so received by us shall be exclusively used in the successful performance of the aforesaid Contract
and for no other purpose whatsoever.  We undertake not to create any charge, lien or encumbrance over the
aforesaid materials etc, in favour of any other person/institution(s)/Banks.

For M/s ......................................................
(Contractor's Name)

Dated  :  ...........................
(AUTHORISED SIGNATORY)

Place  :  ...........................
SEAL OF COMPANY
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13. FORM OF EXTENSION OF BANK GUARANTEE

Ref. No................................ Dated:.................

To: [Name and address of the Employer]

Dear Sirs,

Sub.: Extension of Bank Guarantee No. …… …………… dated ………… for …………….., issued to you on behalf of
M/s. ………(insert name of the Contractor) …………... in respect of Contract No. ……………. dated
…………….. for …….. (insert name of the Package alongwith the Project name) ………. (hereinafter called
original Bank Guarantee).

At the request of M/s.………… (insert name of the Contractor) …............, We ………(insert name & address of the
issuing bank) ………, a Bank organized under the laws of ........................... and having its Registered/Head
Office at …..…….(insert address of registered office of the bank)……......……… do hereby extend our liability
under the above-mentioned Guarantee No. ………………............. Dated ...………... for a further period of
.............. Years/Months from ................ to expire on  .................. Except as  provided  above, all other terms
and conditions  of  the original Bank Guarantee No. ....……………..... dated ........... shall remain unaltered and
binding.

Please treat this as an integral part of the original Guarantee to which it would be attached.

For and on behalf of the Bank

[Signature of the authorised signatory(ies)]

Signature_______________________

Name_______________________

Designation_______________________

POA Number_______________________

Contact Number(s): Tel.______________Mobile______________

Fax Number_______________________

email ____________________________

Common Seal of the Bank______________________

Witness:

Signature_______________________

Name_______________________

Address______________________________

Contact Number(s): Tel.______________Mobile______________
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email ____________________________

Note:
1. For the purpose of executing the Bank Guarantee, the non-judicial stamp papers of appropriate value

shall be purchased in the name of Bank who issues the ‘Bank Guarantee’.

2. The Bank Guarantee shall be signed on all the pages by the Bank Authorities indicating their POA nos. and
should invariably be witnessed.
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14. FORM OF POWER OF ATTORNEY FOR JOINT VENTURE

KNOW ALL MEN BY THESE PRESENTS THAT WE , the  Partners  whose  details  are  given hereunder
................................................................................. have formed a Joint Venture under the  laws of
............................................ and having our Registered Office(s)/Head Office(s)  at
............................................... (hereinafter called the 'Joint Venture' which expression shall unless repugnant
to the context or meaning thereof, include its successors, administrators and assigns) acting through M/s
................................................................................. being the Partner in-charge do hereby constitute,
nominate and appoint M/s................................................... a Company incorporated under the laws of
.............................…………………….... and having its Registered/Head Office at ........................................... as
our duly constituted lawful Attorney (hereinafter called "Attorney" or "Authorised Representative" or "Partner In-
charge") to exercise all or any of the powers for and on behalf of the Joint Venture in regard to Specification
No............................ Package ............................ the bids for which have been invited by ……… (insert name of
the Employer alongwith address) ………… (hereinafter called the 'Employer') to undertake the following acts :

i) To submit proposal and participate in the aforesaid Bid Specification of the Employer on behalf of the
"Joint Venture".

ii) To negotiate with the Employer the terms and conditions for award of the Contract pursuant to the
aforesaid Bid and to sign the Contract with the Employer for and on behalf of the "Joint Venture".

iii) To do any other act or submit any document related to the above.

iv) To receive, accept and execute the Contract for and on behalf of the "Joint Venture".

It is clearly understood that the Partner In-charge (Lead Partner) shall ensure performance of the
Contract(s) and if one or more Partner fail to perform their respective portions of the Contract(s), the
same shall be deemed to be a default by all the Partners.

It is expressly understood that this Power of Attorney shall remain valid binding and  irrevocable till
completion of the Defect Liability Period in terms of the  Contract.

The Joint Venture hereby agrees and undertakes to ratify and confirm all the whatsoever the said
Attorney/Authorised Representatives/Partner in-charge quotes in the bid, negotiates and signs the
Contract with the Employer and/or proposes to act on behalf of the Joint Venture by virtue of this
Power of Attorney and the same shall bind the Joint Venture as if done by itself.

IN WITNESS THEREOF the Partners Constituting the Joint Venture as aforesaid have executed these
presents on this  ...........  day of  …………........... under the Common Seal(s) of their Companies.

for and on behalf of the
Partners of Joint Venture

.............................................

.............................................

.............................................

The Common Seal of the above Partners of the Joint Venture:

The Common Seal has been affixed there unto in the presence of:

WITNESS
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1. Signature......................................................

Name ............................................…...........

Designation ...................................…..........

Occupation ......................................…........

2. Signature.................................................….

Name ..................................................….....

Designation ........................................…....

Occupation ...............…..............................

Note:
1. For the purpose of executing the Agreement, the non-judicial stamp papers of appropriate value shall

be purchased in the name of Joint Venture.

2. The Agreement shall be signed on all the pages by the authorised representatives of each of the
partners and should invariably be witnessed.



Volume-I : Section-VI
Sample Forms and Procedures

67

DDUGJY & IPDS/SBD/NIMM/R0

15. FORM OF UNDERTAKING BY THE JOINT VENTURE PARTNERS

THIS JOINT DEED OF UNDERTAKING executed on this………. day of………..  Two Thousand
and………....... by …………………………………………….. a company incorporated under the laws

of   ………………… and   having its Registered Office at ........................(hereinafter called the "Party No.1" which
expression shall include its successors, executors and permitted assigns) and M/s……………a company
incorporated under the laws of ………..…………… and having its Registered Office at ………..…………
(hereinafter called the "Party No.2" which expression shall include its successors, executors and permitted

assigns ) and M/s.. .. .. .. . .. . . . . .. . .. .. .... .. a Company incorporated under the laws of
……………….. and having its Registered Office at ……………. (hereinafter called the "Party No.3" which
expression shall include its successors, executors and permitted assigns) for the purpose of making a bid and
entering into a contract [hereinafter called the "Contract" {in case of award)] against the Specification
No……..…………. for …… (insert name of the package alongwith project name) ……………of …….. (insert names of
the Employer) …………….., a Company incorporated under the Companies Act of1956/2013 (with amendment
from time to time) having its registered office at …………….(insert registered address of the Employer)……………
(hereinafter called the "Employer").

WHEREAS the Party No.1, Party No.2 and Party No.3 have entered into an Agreement dated................

AND WHEREAS the Employer invited bids as per the above mentioned Specification for the design, manufacture,
supply, erection, testing and commissioning of Equipment/ Materials stipulated in the Bidding Documents under
…… (insert name of the package alongwith project name) ……………

AND WHEREAS Clause 9.3, Section-ITB and BDS (documents establishing the Qualification of Bidder) &
Qualification Criteria in Annexure-A to BDS forming part of the Bidding Documents, inter-alia stipulates that an
Undertaking of two or more qualified manufacturers as partners, meeting the requirements of Qualification
Criteria in Annexure-A to BDS, as applicable may bid, provided, the Joint Venture fulfills all other requirements
under Clause 9.3 (c) of ITB and Qualification Criteria in Annexure-A to BDS and in such a case, the Bid Forms
shall be signed by all the partners so as to legally bind all the Partners of the Joint Venture, who will be jointly
and severally liable to perform the Contract and all obligations hereunder.

The above clause further states that this Undertaking shall be attached to the bid and the Contract performance
guarantee will be as per the format enclosed with the Bidding Documents without any restrictions or liability for
either party.

AND WHEREAS the bid is being submitted to the Employer vide proposal No…………………..dated ……..... by Party
No.1 based on this Undertaking between all the parties; under these presents and the bid in accordance with the
requirements of Clause 9.3, Section-ITB and BDS (documents establishing the Qualification of Bidder) &
Qualification Criteria in Annexure-A to BDS, has been signed by all the parties.

NOW THIS UNDERTAKING WITNESSETH AS UNDER:

In consideration of the above premises and agreements all the parties of this Deed of Undertaking do hereby
declare and undertake:

1. In requirement of the award of the Contract by the Employer to the Joint Venture Partners, we, the
Parties do hereby undertake that  M/s……… the Party No.1, shall act as Lead Partner and further declare
and confirm that we the parties to the Joint Venture shall jointly and severally be bound unto the
Employer for the successful performance of the Contract and shall be fully responsible for the design,
manufacture, supply and successful performance of the equipment in accordance with the Contract:

2. In case of any breach or default of the said Contract by any of the parties to the Joint Venture, the
party(s) dohereby undertake to be fully responsible for the successful performance of the  Contract and
to carry out all the obligations and responsibilities under the Contract in accordance with the
requirements of the Contract.
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3. Further, if the Employer suffers any loss or damage on account of any breach in the Contract or any
shortfall in the performance of the equipment in meeting the performances guaranteed as per the
specification in terms of the Contract, the Party(s) of these presents undertake to promptly make good
such loss or damages caused to the Employer, on its demand without any demur. It shall not be
necessary or obligatory for the Employer to proceed against Lead Partner to these presents before
proceeding against or dealing with the other Party(s), the Employer can proceed against any of the
parties who shall be jointly and severally liable for the performance and all other liabilities/obligations
under the Contract to the Employer.

4. The financial liability of the Parties of this Deed of Undertaking to the Employer, with respect to any of
the claims rising out of the performance or non-performance of the obligations set forth in this Deed of
Undertaking, read in conjunction with the relevant conditions of the Contract shall, however not be
limited in any way so as to restrict or limit the liabilities or obligations of any of the Parties of this Deed
of Undertaking.

5. It is expressly understood and agreed between the Parties to this Undertaking that the responsibilities
and obligations of each of the Parties shall be as delineated in Appendix – I (to be suitably appended by
the Parties alongwith this Undertaking in its bid) to this Deed of Undertaking. It is further undertaken by
the parties that the above sharing of responsibilities and obligations shall not in any way be a limitation
of joint and several responsibilities of the Parties under the Contract.

6. It is also understood that this Undertaking is provided for the purposes of undertaking joint and several
liabilities of the partners to the Joint Venture for submission of the bid and performance of the Contract
and that this Undertaking shall not be deemed to give rise to any additional liabilities or obligations, in
any manner or any law, on any of the Parties to this Undertaking or on the Joint Venture, other than
the express provisions of the Contract.

7. This Undertaking shall be construed and interpreted in accordance with the provisions of the Contract.

8. In case of an award of a Contract, we the parties to this Deed of Undertaking do hereby agree that we
shall be jointly and severally responsible for furnishing a Contract performance security from a bank in
favour of the Employer in the currency/currencies of the Contract.

9. It is further agreed that this Deed of Undertaking shall be irrevocable and shall form an integral part of
the bid and shall continue to be enforceable till the Employer discharges the same or upon the
completion of the Contract in accordance with its provisions, whichever is earlier. It shall be effective
from the date first mentioned above for all purposes and intents.

IN WITNESS WHEREOF, the Parties to this Deed of Undertaking have through their authorised representatives
executed these presents and affixed Common Seals of their companies, on the day, month and year first
mentioned above.

Common Seal of ……………………….
has been affixed in my/ our
presence pursuant to Board of
Director’s Resolution dated …………….

Name ………………………..

Designation ………………….

Signature …………………….

For Lead Partner (Party No.-1)
For and on behalf of M/s
…………………..

(Signature of the authorized
representative)
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WITNESS :

I. ………………………………

II. ………………………………

Common Seal of ……………………….
has been affixed in my/ our
presence pursuant to Board of
Director’s Resolution dated …………….

Name ………………………..

Designation ………………….

Signature …………………….

WITNESS :

I. ………………………………

II. ………………………………

For Party No.-2
For and on behalf of M/s…………………..

(Signature of the authorized
representative)

Common Seal of ……………………….
has been affixed in my/ our
presence pursuant to Board of
Director’s Resolution dated …………….

Name ………………………..

Designation ………………….

Signature …………………….

WITNESS :

I. ………………………………

II. ………………………………

For Party No.-3
For and on behalf of M/s.
…………………..

(Signature of the authorized
representative)

Note:
1. For the purpose of executing the Joint Deed of Undertaking, the non-judicial stamp papers of

appropriate value shall be purchased in the name of Joint Venture.

2. The Undertaking shall be signed on all the pages by the authorised representatives of each of the
partners and should invariably be witnessed.
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16. FORMAT FOR EVIDENCE OF ACCESS TO OR AVAILABILITY OF CREDIT/FACILITIES

BANK CERTIFICATE

This is to certify that M/s. ___________________ (insert Name & Address of the Contractor) _________ who
have submitted their bid to …………..(insert name of the Employer)……………… against their tender specification
Vide ref. No. ……………………… for ………… (insert name of the package alongwith the project name) ………….  is
our customer for the past …………………  years.

Their financial transaction with our Bank have been satisfactory. They enjoy the following fund based and non
fund based limits including for guarantees, L/C and other credit facilities with us against which the extent of
utilization as on date is also indicated below:

Sl. No. Type of Facility Sanctioned Limit as on Date Utilisation as on Date

This letter is issued at the request of M/s. ______________.

Signature ______________________

Name of Bank __________________

Name of Authorised Signatory            _________________

Designation _____________________

Phone No. _______________________
Address _________________________

SEAL OF THE BANK
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17. FORM OF OPERATIONAL ACCEPTANCE

Date.................

Name of Contract.........................................

Contract No....................................

To :

(Name and address of the Contractor)

Dear Ladies and/or Gentlemen,

Pursuant to GCC 20 (Completion of the Facilities) of the General Conditions of the Contract entered into between
yourselves and the Employer dated ………………… relating to the  .............................. (insert brief description of
the Facilities).....................................………………….. we hereby notify you that the we System tests and
Acceptance tests of the following part(s) of the Facilities were satisfactorily completed on the date specified
below :

1. Description of the Facilities or part thereof ............................................................
.……..........................................................................................................

2. Date of Operational Acceptance:........................................................

This letter does not relieve you of your obligation during the Defects Liability Period and Latent Defect warranty.

Very truly yours,

Title
(Project Manager)
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18. FORM OF SAFETY PLAN TO BE SUBMITTED BY THE CONTRACTOR WITHIN SIXTY DAYS OF
AWARD OF CONTRACT

[TO BE EXECUTED ON A NON JUDICIAL STAMP PAPER WORTH RS. TWENTY ONLY]

SAFETY PLAN

THIS SAFETY PLAN is made this ……….………...... day of ….……..... 20...... by ………….………………… a Company
registered  under the  Companies Act, 1956/2013 (with amendment from time to time)/Partnership
firm/proprietary concern having its Registered Office at ………….................[to be modified suitably for JV
Contractor] (hereinafter called as ‘Contractor' which expression shall include its successors and permitted
assigns) for approval of ......(insert name of the Employer)........,  a company  incorporated  under the
Companies Act, 1956/2013 (with amendment from time to time) having  its Registered  Office  at ......(insert
registered address of the Employer)........  for its Contract for .……………….…...... ......(insert package name,
project name alongwith Specification number of the Contract).........

WHEREAS ......(abbreviated name of the Employer)........ has awarded to the Contractor the aforesaid Contract
vide    its    Notification of  Award/Contract No. ……..……….... dated ....…………..and Amendment No.
..................... (applicable when amendments have been issued) (hereinafter called the "Contract") in terms of
which the Contractor is required to  submit ‘Safety Plan’ alongwith certain documents to the Engineer In-
Charge/Project Manager of the Employer within Sixty (60) days of Notification of Award for its approval.

NOW THEREFORE, the Contractor undertakes to execute the Contract as per the safety plan as follows:

1. THAT the Contractor shall execute the works as per provisions of Bidding Documents including those in
regard to Safety Precautions / provisions as per statutory requirements.

2. THAT the Contractor shall execute the works in a well planned manner from the commencement of
Contract as per agreed mile stones of work completion schedule so that planning and execution of
construction works goes smoothly and consistently through out the contract duration without handling
pressure in last quarter of the financial year/last months of the Contract and the shall be finalized in
association with XXXX (Name of Employer) Engineer In-charge/Project Manager from time to time as
required.

3. THAT the Contractor has prepared the safe work procedure for each activity i.e. foundation works
including civil works, erection, stringing (as applicable), testing & commissioning, disposal of materials at
site / store etc. to be executed at site, which is enclosed at Annexure – 1A (SP) for acceptance and
approval of Engineer In-charge/Project Manager.  The Contractor shall ensure that on approval of the
same from Engineer In-charge/Project Manager , the approved copies will be circulated to Employer’s
personnel at site [Supervisor(s)/Executive(s)] and Contractor’s personnel at site [Gang leader,
supervisor(s) etc.] in their local language / language understood by gang.

THAT the Contractor has prepared minimum manpower deployment plan, activity wise as stated above,
which is enclosed at Annexure – 1B (SP) for approval of Engineer In-charge/Project Manager.

4. THAT the Contractor shall ensure while executing works that they will deploy minimum 25% of their own
experienced work force who are on the permanent roll of the company and balance 75% can be a
suitable mixed with the hired gangs / local workers / casual workers if required. The above balance 75%
work force should be provided with at least 10 days training by the construction agencies at sites and
shall be issued with a certificate. No worker shall be engaged without a valid certificate. Hired gang
workers shall also follow safe working procedures and safety norms as is being followed by company’s
workmen. It should also be ensured by the contractor that certified workers fitters who are climbing
towers / doing stringing operations can be easily identifiable with a system like issue of Badge /
Identification cards (ID cards) etc. Colour identification batches should be worn by the workers.
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Contractor has to ensure that inexperience workers / unskilled workers should not be deployed for skilled
job.

5. THAT the Contractor’s Gang leader / Supervisor / Senior most member available at every construction site
shall brief to each worker daily before start of work about safety requirement and warn about imminent
dangers and precautions to be taken against the imminent dangers (Daily Safety Drill). This is to be
ensured without fail by Contractor and maintain record of each gang about daily safety instructions issued
to workers and put up to XXXX(Name of Employer) site In-charge for his review and record.

6. THAT the Contractor shall ensure that working Gangs at site should not be left at the discretion of their
Gang Leaders who are generally hired and having little knowledge about safety. Gang leader should be
experienced and well versed with the safe working procedures applicable for transmission line/ Sub
Station works. In case gang is having Gang leader not on permanent roll of the company then additional
Supervisor from company’s own roll having thorough knowledge about the works would be deployed so
as to percolate safety instructions upto the grass root level in healthy spirits. Contractor has to ensure
close supervision while executing critical locations of transmission lines / sub stations and ensures that all
safety instructions are in place and are being followed.

7. THAT the Contractor shall maintain in healthy and working condition all kind of Equipments / Machineries
/  Lifting tools / Lifting tackles / Lifting gears / All kind of Ropes including wire ropes / Polypropylene
ropes etc. used for Lifting purpose during execution of the project and get them periodically examined
and load tested for safe working load in accordance with  relevant provisions and requirement of Building
& other construction workers Regulation of Employment and Conditions of Services Act and Central Rule
1998 or latest, Factories Act 1948 or latest, Indian Electricity Act 2003 before start of the project.  A
register of such examinations and tests shall be properly maintained by the contractor and will be
promptly produced as and when desired by the Engineer In-charge/Project Manager or by the person
authorised by him.  The Contractor has to ensure to give special attention on the formation / condition of
eye splices of wire rope slings as per requirement of IS 2762 Specification for wire rope slings and sling
legs.

THAT the Contractor has prepared a list of all Lifting machines, lifting Tools / Lifting Tackles / Lifting
Gears etc. / All types of ropes and Slings which are subject to safe working load  is enclosed at
Annexure – 2 (SP) for review and approval of Engineer In-charge/Project Manager.

8. THAT the Contractor has to procure sufficient quantity of Personal Protective Equipment  (PPE)conforming
to Indian / International standards and provide these equipment to every workman at site as per need
and to the satisfaction of Engineer-in-charge/Project Manager of XXXX (Name of the Employer). The
Contractor’s Site Supervisor/ Project Manager has to ensure that all workmen must use Personal
Protective Equipment at site. The Contractor shall also ensure that Industrial Safety helmets are being
used by all workmen at site irrespective of their working (at height or on ground). The Contractor shall
further ensure use of safety shoes by all ground level workers and canvas shoes for all workers working
at height, Rubber Gum Boots for workers working in rainy season and concreting job, Use of Twin
Lanyard Full body Safety Harness with attachment of light weight such as aluminium alloy etc. and having
features of automatic locking arrangement of snap hook, by all workers working at height for more than
three meters and also for horizontal movement on tower shall be ensured by contractor. The Contractor
shall not use ordinary half body safety harness at site. The Contractor has to ensure use of Retractable
type fall arrestors by workers for ascending / descending on suspension insulator string and other similar
works etc., Use of Mobile fall arrestor for ascending / descending from tower by all workers. The
contractor has to provide cotton / leather hand gloves as per requirement, Electrical Resistance Hand
gloves for operating electrical installations / switches, Face shield for protecting eyes while doing welding
works and Dust masks to workers as per requirement.  The Contractor will have to take action against the
workers not using Personal Protective Equipment at site and those workers shall be asked to rest for that
day and also their Salary be deducted for that day. XXXX (Name of the Employer) may issue warning
letter to Project Manager of contractor in violation of above norms.
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THAT the Contractor shall  prepare a detailed list of PPEs, activity wise, to commensurate with manpower
deployed, which is enclosed at Annexure – 3 (SP)for review and approval of Engineer In-charge/Project
Manager. It shall also be ensured that the sample of these equipment shall be got approved from XXXX
(Name of the Employer) supervisory staff before being distributed to workers. The contractor shall
submit relevant test certificates as per IS / International Standard as applicable to PPEs used during
execution of work. All the PPE’s to be distributed to the workers shall be checked by XXXX (Name of
the Employer) supervisory staff before its usage.

The Contractor also agrees for addition / modification to the list of PPE, if any, as advised by Engineer In-
Charge/Project Manager.

9. THAT the Contractor shall procure, if required sufficient quantity of Earthing Equipment / Earthing Devices
complying with requirements of relevant IEC standards (Generally IECs standards for Earthing
Equipments / Earthing Devices are – 855, 1230, 1235 etc.) and to the satisfaction of Engineer In-Charge/
Project Manager and contractor to ensures to maintained them in healthy condition.

THAT the Contractor has prepared / worked out  minimum number of healthy Earthing Equipments with
Earthing lead confirming to relevant IS / European standards per gang wise during stringing activity/as
per requirement, which is enclosed herewith at Annexure – 4 (SP) for review and acceptance of
Engineer In-Charge/ Project Manager prior to execution of work.

10. THAT the Contractor shall provide communication facilities i.e. Walky – Talkie / Mobile Phone, Display of
Flags / whistles for easy communication among workers during Tower erection / stringing activity, as per
requirement.

11. THAT the Contractor undertakes to deploy qualified safety personnel responsible for safety as per
requirements of Employer/Statutory Authorities.

THAT the Contractor employing more than 250 workmen whether temporary, casual, probationer, regular
or permanent or on contract, shall employ at least one full time officer exclusively as qualified safety
officer having diploma in safety to supervise safety aspects of the equipment and workmen who will
coordinate with Engineer In-charge /Project Manager/Safety Co-ordinator of the Employer. In case of
work being carried out through sub contractors the sub – contractor’s workmen / employees will also be
considered as the contractor’s employees / workmen for the above purpose. If the number of workers are
less than 250 then one qualified safety officer is to be deployed for each contract. He will report directly
to his head of organization and not the Project Manager of contractor He shall also not be assigned any
other work except assigning the work of safety. The curriculum vitae of such person shall be got cleared
from XXXX (Name of the Employer) Project Manager / Construction staff.

The name and address of such safety officers of contractor will be promptly informed in writing to
Engineer In-charge with a copy to safety officer - In-charge before start of work or immediately after any
change of the incumbent is made during the currency of the contract. The list is enclosed at Annexure –
5A (SP).

THAT the Contractor has also prepared a list including details of Explosive Operator (if required), Safety
officer / Safety supervisor / nominated person for safety for each erection / stringing gang, list of
personnel trained in First Aid Techniques as well as copy of organisation structure of the Contractor in
regard to safety. The list is enclosed at Annexure – 5B (SP).

12. The Project Manager shall have the right at his sole discretion to stop the work, if in his opinion the work
is being carried out in such a way that it may cause accidents and endanger the safety of the persons
and/or property, and/or equipment. In such cases, the Contractor shall be informed in writing about the
nature of hazards and possible injury/accident and he shall comply to remove shortcomings promptly. The
Contractor after stopping the specific work can, if felt necessary, appeal against the order of stoppage of
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work to the Project Manager within 3 days of such stoppage of work and decision of the Project Manager
in this respect shall be conclusive and binding on the Contractor.

13. THAT, if, any Employer’s Engineer/ supervisor at site observes that the Contractor is failing to provide
safe working environment at site as per agreed Safety Plan / XXXX (Name of the Employer) Safety
Rule/ Safety Instructions / Statutory safety requirement  and creates hazardous conditions at site and
there is possibility of an accident to workmen or workmen of the other contractor or public or the work is
being carried out in an un safe manner or he continues to work even after being instructed to stop the
work by Engineer / Supervisor at site / RHQ  / Corp. Centre, the Contractor shall be bound to pay a
penalty of Rs. 10,000/ - per incident per day till the instructions are complied and as certified by Engineer
/ Supervisor of Employer at site. The work will remain suspended and no activity will take place without
compliance and obtaining clearance / certification of the Site Engineer / Supervisor of the Employer to
start the work.

14. THAT, if the investigation committee of Employer observes any accident or the Engineer In-charge/Project
Manager of the Employer based on the report of the Engineer/Supervisor of the Employer at site observes
any failure on the Contractor’s part to comply with safety requirement / safety rules/ safety standards/
safety instruction as prescribed by the Employer or as prescribed under the applicable law for the safety
of the equipment, plant and personnel and the Contractor does not take adequate steps to prevent
hazardous conditions which may cause injury to its own Contractor’s employees or employee of any other
Contractors or Employer or any other person at site or adjacent thereto, or public involvement because of
the Contractor’s negligence of safety norms, the Contractor shall be liable to pay a compensation of Rs.
10,00,000/- (Rupees Ten Lakh  only) per person affected causing death and Rs. 1,00,000/- (Rupees One
Lakh only) per person for serious injuries / 25% or more permanent disability to the Employer for further
disbursement to the deceased family/ Injured persons. The permanent disability has the same meaning
as indicated in Workmen’s Compensation Act 1923 or latest. The above stipulations is in addition to all
other compensation payable to sufferer as per workmen compensation Act / Rules

THAT as per the Employer’s instructions, the Contractor agrees that this amount shall be deducted from
their running bill(s) immediately after the accident, That the Contractor understands that this amount
shall be over and above the compensation amount liable to be paid as per the Workmen’s Compensation
Act /other statutory requirement/ provisions of the Bidding Documents.

15. THAT the Contractor shall submit Near-Miss-Accident report alongwith action plan for avoidance such
incidence /accidents to Engineer – In-charge/ Project Manager. Contractor shall also submit Monthly
Safety Activities report to Engineer – In-charge/ Project Manager and copy of the Monthly Safety Activities
report also to be sent to Safety In-charge at RHQ of the Employer for his review record and instructions.

16. THAT the Contractor is submitting a copy of Safety Policy/ Safety Documents of its Company which is
enclosed at Annexure – 6 (SP) and ensure that the safety Policy and safety documents are
implemented in healthy spirit.

17. THAT the Contractor shall make available of First Aid Box [Contents of which shall be as per Building &
other construction workers (Regulation of Employment and Conditions of Services Act and Central Rule
1998 or latest / XXXX (Name of the Employer) Guidelines)] to the satisfaction of Engineer In-Charge/
Project Manager with each gang at site and not at camp and ensures that trained persons in First Aid
Techniques with each gang before execution of work.

18. THAT the Contractor shall submit an ‘Emergency Preparedness Plan’ for different incidences i.e. Fall from
height, Electrocution, Sun Stroke, Collapse of pit,  Collapse of Tower, Snake bite, Fire in camp / Store,
Flood, Storm, Earthquake, Militancy etc. while carrying out different activities under execution i.e.
foundation works including civil works, erection, stringing (as applicable), testing & commissioning,
disposal of materials at site / store etc. which is enclosed at Annexure – 7 (SP) for approval of the
Engineer In-Charge/ Project Manager before start of work.
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19. THAT the Contractor shall organise Safety Training Programs on Safety, Health and Environment and for
safe execution of different activities of works i.e. foundation works including civil works, erection,
stringing (as applicable), testing & commissioning, disposal of materials at site / store etc. for their own
employees including sub contractor workers on regular basis.

The Contractor, therefore, submits copy of the module of training program, enclosed at Annexure – 9
(SP), to Engineer In-charge/Project Manager for its acceptance and approval and records maintained.

20. THAT the Contractor shall conduct safety audit, as per Safety Audit Check Lists enclosed at Annexure –
8 (SP), by his Safety Officer(s) every month during construction of Transmission Lines / Sub Stations /
any other work and copy of the safety audit report will be forwarded to the Employer’s Engineer In-
charge / Site In-charge/Project Manager for his comments and feedback.  During safety audit, healthiness
of all Personal Protective Equipments (PPEs) shall be checked individually by safety officer of contractor
and issue a certificate of its healthiness or rejection of faulty PPEs and contractor has to ensure that all
faulty PPEs and all faulty lifting tools and tackles should be destroyed in the presence of XXXX (Name of
the Employer) construction staff. Contractor has to ensure that each gang be safety audited at least
once in two months.  During safety audit by the contractor, Safety officer’s feedback from XXXX (Name
of the Employer) concerned shall be taken and recorded. The Employer’s site officials shall also conduct
safety audit at their own from time to time when construction activities are under progress. Apart from
above, the Employer may also conduct surveillance safety audits. The Employer may take action against
the person / persons as deemed fit under various statutory acts/provisions under the Contract for any
violation of safety norms / safety standards.

21. THAT the Contractor shall develop and display Safety Posters of construction activity at site and also at
camp where workers are generally residing.

22. THAT the Contractor shall ensure to provide potable and safe drinking water for workers at site / at camp.

23. THAT the Contractor shall do health check up of all workers from competent agencies and reports will be
submitted to Engineer In-Charge within fifteen (15) days of health check up of workers as per statutory
requirement.

24. THAT the Contractor shall submit information alongwith documentary evidences in regard to compliance
to various statutory requirements as applicable which are enclosed at Annexure – 10A (SP).

The Contractor shall also submit details of Insurance Policies taken by the Contractor for insurance
coverage against accident for all employees are enclosed at Annexure – 10B (SP).

25. THAT a check-list in respect of aforesaid enclosures alongwith the Contractor’s remarks, wherever
required, is attached as Annexure – Check List herewith.

THE CONTRACTOR shall incorporate modifications/changes in this ‘Safety Plan’ necessitated on the basis of
review/comments of the Engineer In-Charge/Project Manager within fourteen (14) days of receipt of
review/comments and on final approval of the Engineer In-Charge/Project Manager of this ‘Safety Plan’, the
Contractor shall execute the works under the Contract as per approved ‘Safety Plan’. Further, the Contractor has
also noted that the first progressive payment towards Services Contract shall be made on submission of ‘Safety
Plan’ alongwith all requisite documents and approval of the same by the Engineer In-Charge/Project Manager.

IN WITNESS WHEREOF, the Contractor has hereunto set its hand through its authorised representative under
the common seal of the Company, the day, month and year first above mentioned.

For and on behalf of
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M/s..........………........................

WITNESS
1. Signature........................ Signature........................

Name............................... Name...............................

Address........................... Address...........................

2. Signature........................ Authorised representative

Name............................... (Common Seal)

Address........................... (In case of Company)

Note:
All the annexure referred to in this “Safety Plan“ are required to be enclosed by the contractor as per the
attached “ Check List “

1. Safety Plan is to be executed by the authorised person and  (i) in case of contracting Company under
common seal of  the Company or (ii) having the power of attorney issued under  common seal  of the
company with authority to execute  such contract documents etc., (iii)  In case of (ii), the original Power
of Attorney if  it  is specifically  for this Contract or a Photostat copy of the  Power of Attorney if it is
General Power of Attorney and such documents should be attached to this Safety Plan.

2. For all safety monitoring/ documentation, Engineer In-charge / Regional In-charge of safety at RHQ will
be the nodal Officers for communication.
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CHECK LIST FOR SEFETY PLAN

S. N. Details of Enclosure Status
of Submission

of information/
documents

Remarks

1. Annexure – 1A (SP)

Safe work procedure for each activity i.e. foundation
works including civil works, erection, stringing (as
applicable), testing & commissioning, disposal of
materials at site / store etc. to be executed at site.

Yes/No

2. Annexure – 1B (SP)

Manpower deployment plan, activity wise foundation
works including civil works, erection, stringing (as
applicable), testing & commissioning, disposal of
materials at site / store etc.

Yes/No

3. Annexure – 2 (SP)

List of Lifting Machines i.e. Crane, Hoist, Triffor, Chain
Pulley Blocks etc. and Lifting Tools and Tackles i.e. D
shackle, Pulleys, come along clamps, wire rope slings etc.
and all types of ropes i.e. Wire ropes, Poly propylene
Rope etc. used for lifting purposes along with test
certificates.

Yes/No

4. Annexure – 3 (SP)

List of Personal Protective Equipment (PPE), activity wise
including the following along with test certificate of each
as applicable:

1. Industrial Safety Helmet to all workmen at site. (EN
397 / IS 2925) with chin strap and back stay
arrangement.

2. Safety shoes without steel toe to all ground level
workers and canvas shoes for workers working on
tower.

3. Rubber Gum Boot to workers working in rainy
season / concreting job.

4. Twin lanyard Full Body Safety harness with shock
absorber and leg strap arrangement for all workers
working at height for more than three meters.
Safety Harness should be with attachments of light
weight such as of aluminium alloy etc. and having
a feature of automatic locking arrangement of snap
hook and comply with EN 361 / IS 3521 standards.

5. Mobile fall arrestors for safety of workers during
their ascending / descending from tower / on

Yes/No
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S. N. Details of Enclosure Status
of Submission

of information/
documents

Remarks

tower. EN 353 -2 (Guided type fall arresters on a
flexible anchorage line.)

6. Retractable type fall arrestor (EN360: 2002) for
ascending / descending on suspension insulator
string etc.

7. Providing of good quality cotton hand gloves /
leather hand gloves for workers engaged in
handling of tower parts or as per requirement at
site.

8. Electrical Resistance hand gloves to workers for
handling electrical equipment / Electrical
connections.  IS : 4770

9. Dust masks to workers handling cement as per
requirement.

10. Face shield for welder and Grinders.          IS :
1179 / IS : 2553

11. Other PPEs, if any, as per requirement etc.
5. Annexure – 4 (SP)

List of Earthing Equipment / Earthing devices with
Earthing lead conforming to IECs for earthing equipments
are – (855, 1230, 1235 etc.) gang wise for stringing
activity/as per requirement

Yes/No

6. Annexure – 5A (SP)

List of Qualified Safety Officer(s) alongwith their contact
details

Yes/No

7. Annexure – 5B (SP)

Details of Explosive Operator (if required), Safety officer /
Safety supervisor for every erection / stinging gang, any
other person nominated for safety, list of personnel
trained in First Aid as well as brief information about
safety set up by the Contractor alongwith copy of
organisation of the Contractor in regard to safety

Yes/No

8. Annexure – 6 (SP)
Copy of Safety Policy/ Safety Document of the
Contractor’s company

Yes/No

9. Annexure – 7 (SP)

‘Emergency Preparedness Plan’ for different  incidences
i.e. Fall from height, Electrocution, Sun Stroke, Collapse
of pit,  Collapse of Tower, Snake bite, Fire in camp /
Store, Flood, Storm, Earthquake, Militancy etc. while
carrying out different activities under execution i.e.
foundation works including civil works, erection, stringing
(as applicable), testing & commissioning, disposal of
materials at site / store etc.

Yes/No
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S. N. Details of Enclosure Status
of Submission

of information/
documents

Remarks

10. Annexure – 8 (SP)

Safety Audit Check Lists ( Formats to be enclosed)

Yes/No

11. Annexure – 9 (SP)

Copy of the module of Safety Training Programs on
Safety, Health and Environment, safe execution of
different activities of works for Contractor’s own
employees on regular basis and sub contractor
employees.

Yes/No

12. Annexure – 10A (SP)

Information alongwith documentary evidences in regard
to the Contractor’s compliance to various statutory
requirements including the following:

(i) Electricity Act 2003

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(ii) Factories Act 1948 or latest

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(iii) Building & other construction workers (Regulation of
Employment and Conditions of Services Act and Central
Act 1996 or latest) and Welfare Cess Act 1996 or latest
with Rules.
_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(iv) Workmen Compensation Act 1923 or latest and Rules.

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(v) Public Insurance Liabilities Act 1991 or latest and Rules.

_______________________________________
[Name of Documentary evidence in support of

Yes/No
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S. N. Details of Enclosure Status
of Submission

of information/
documents

Remarks

compliance]

(vi) Indian Explosive Act 1948 or latest and Rules.

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(vii) Indian Petroleum Act 1934 or latest and Rules.

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(viii) License under the contract Labour (Regulation &
Abolition) Act 1970 or latest and Rules.

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(ix) Indian Electricity Rule 2003 and amendments if any, from
time to time.

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(x) The Environment (Protection) Act 1986 or latest and
Rules.

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(xi) Child Labour (Prohibition & Regulation) Act 1986 or
latest.

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(xii) National Building Code of India 2005 or latest (NBC
2005).

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No
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S. N. Details of Enclosure Status
of Submission

of information/
documents

Remarks

(xiii) Indian standards for construction of Low/ Medium/ High/
Extra High Voltage Transmission Line

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

(iv) Any other statutory requirement(s)
[please specify]

_______________________________________
[Name of Documentary evidence in support of
compliance]

Yes/No

13. Annexure – 10B (SP)

Details of Insurance Policies alongwith documentary
evidences taken by the Contractor for the insurance
coverage against accident for all employees as below:

(i) Under Workmen Compensation Act 1923 or latest and
Rules.

_______________________________________
[Name of Documentary evidence in support of insurance
taken]

Yes/No

(ii) Public Insurance Liabilities Act 1991 or latest

_______________________________________
[Name of Documentary evidence in support of insurance
taken]

Yes/No

(iii) Any Other Insurance Policies

_______________________________________
[Name of Documentary evidence in support of insurance
taken]

Yes/No

____
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19. FORM OF JOINT DEED OF UNDERTAKING BY THE SUB-CONTRACTOR ALONGWITH THE
BIDDER/CONTRACTOR

THIS DEED OF UNDERTAKING executed this ……………. day of ………………….. Two Thousand and ………… by M/s.
……….…………….., a Company incorporated under the laws of …………………… and having its Registered Office at
……………………………….. (hereinafter called the “Sub-contractor” which expression shall include its successors,
executors and permitted assigns), and M/s. ……..……………., a Company incorporated under the laws of
…………………. having its Registered Office at …………………. (hereinafter called the “Bidder”/”Contractor” which
expression shall include its successors, executors and permitted assigns) in favour of XXXX (Name of the
Employer) a Company incorporated under the Companies Act of1956/2013 (with amendment from time to
time) having its registered office at XXXX (Registered Address of the Employer) (hereinafter called the
“Employer” which expression shall include its successors, executors and permitted assigns)

WHEREAS the “Employer” invited Bid as per its Specification No……………….for DDUGJY/IPDS works of
……………….…. including installation of Sub-stations, lines, bays, DTs and providing service
connections etc.

AND WHEREAS Clause No. ………….., Section …………, of ………………, Vol.–I… forming part of the Bid Documents
inter-alia stipulates that the Bidder and/or Sub-contractor must fulfill the Qualifying Requirements and be jointly
and severally bound and responsible for the quality and timely execution of DDUGJY/IPDS worksin the event
the Bid submitted by the Bidder is accepted by the Employer resulting in a Contract.

AND WHEREAS the Bidder has submitted its Bid to the Employer vide Proposal No. ………..….……. dated ……….
based on tie-up with the Sub-contractor for execution of aforesaid DDUGJY/IPDS works.

NOW THEREFORE THIS UNDERTAKING WITNESSETH as under:

1.0 In consideration of the award of Contract by the Employer to the Bidder (hereinafter referred to as the
“Contract”) we, the Sub-contractor and the Bidder/Contractor do hereby declare that we shall be
jointly and severally bound unto the XXXX (Name of the Employer), for execution
ofDDUGJY/IPDS works in accordance with the Contract Specifications.

2.0 Without in any way affecting the generality and total responsibility in terms of this Deed of Undertaking,
the Sub-contractor hereby agrees to depute their representatives from time to time to the Employer’s
Project site as mutually considered necessary by the Employer, Bidder/Contractor and the Sub-
contractor to ensure proper quality, manufacture, testing and supply on FOR destination delivery at
site basis and successful performance of DDUGJY/IPDS works in accordance with Contract
Specifications.  Further, if the Employer suffers any loss or damage on account of non-performance of
the material fully meeting the performance guaranteed as per Bid Specification in terms of the contract.
We the Sub-contractor and the Contractor jointly and severally undertake to pay such loss or
damages to the Employer on its demand without any demur.

3.0 This Deed of Undertaking shall be construed and interpreted in accordance with the laws of India and
the Courts in xxxxx (Headquarter of Employer) shall have exclusive jurisdiction in all matters arising
under the Undertaking.

4.0 We, the Bidder/Contractor and Sub-contractor agree that this Undertaking shall be irrevocable and
shall form an integral part of the Contract and further agree that this Undertaking shall continue to be
enforceable till the Employer discharges it. It shall become operative from the effective date of
Contract.
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IN WITNESS WHEREOF the Sub-contractor and/or the Bidder/Contractor have through their Authorised
Representatives executed these presents and affixed Common seals of their respective Companies, on the day,
month and year first above mentioned.

WITNESS

Signature …………………….

Name ………………………..

Office Address ……………….

(For Sub-contractor)

(Signature of the authorized representative)

Name ……………………..

Common Seal of Company …...…………….

WITNESS

Signature …………………….

Name ………………………..

Office Address ……………….

(For Bidder)

(Signature of the authorized representative)

Name ……………………..

Common Seal of Company …...…………….

Note:
1. For the purpose of executing the Deed of Joint Undertaking, the non-judicial stamp papers of

appropriate value shall be purchased in the name of executant(s).

2. The Undertaking shall be signed on all the pages by the authorised representatives of each of the
partners and should invariably be witnessed.

3. This Deed of Joint Undertaking duly attested by Notary Public of the place(s) of the respective
executant(s), shall be submitted alongwith the bid.

4. In case the bid is submitted by a Joint Venture (JV) of two or more firms as partners, then the Joint deed
of undertaking shall be modified accordingly.
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20. FORM OF CERTIFICATE OF FINANCIAL PARAMETERS FOR QR
(as per clause ref. no. 1.02 and 2.0 of Annexure-A(BDS))

(Rupees in Lakhs)
S. No. Financial parameters 2014-15 2013-14 2012-13 2011-12 2010-11

1. Net Worth
a) Paid up Capital
b) Free Reserves and

Surplus*
c) Misc expenses to the

extent not written off
Net Worth (a+b-c)

2. Annual Turnover **

3. Liquid Asset (Total
Current Asset –
Inventories)

*  Free Reserve and Surplus should be Exclusive of Revaluation Reserve, written back of Depreciation Provision and
Amalgamation.
** Annual total Income/ turnover as incorporated in the Profit and Loss Account excluding non recurring income, i.e.
sale of fixed asset etc.

It is certified that all the figures are based on audited accounts read with auditors report and Notes to Accounts etc.
Date Certified By
Place

(Chartered Accountants)
Membership No.

Seal



Name of State Name of Employer
Name of Project Name of Turneky Contractor (TC)
Reference No. of PERT Chart (unique code to be
given by Employer) Date of approval of PERT Chart
Version of PERT Chart Original/R1/R2/R3… LoI No. and date

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
1 Letter of Intent (zero date) Employer

2 PERT Chart TC / E

3 Submission of CPG TC

4
Upfront sharing of approved sub-vendors
by PIA

Employer

5
Up Front sharing of existing approved
GTPs of Employer

Employer

6 LoA Employer

7 Contract Agreement TC/E

8 Finalisation of Subcontract & Vendors TC/E

9
Submission of Engineering Drawing
(other than existing approved) TC

10
Approval of Engineering Drawings  (other
than existing approved) Employer

11
Submission of GTP (other than existing
approved) TC

12
Approval of GTP (other than existing
approved) Employer

13
Placement of Award for following Key
Materials:

13.01 Poles
13.02 Conductor
13.03 Power Transformer
13.04 Distribution Transformer
13.05 Steel Structure Materials
13.06 Vacuume circuit breakers
13.07 GI wires
13.08 Insulators
13.09 Meters
13.1 Power & Control Cables

13.11 Distribution Box

13.12
Line Equipments (LA, isolator, AB switch,
CT/PT)

13.13 Earthing Materials
13.14 Stay Sets

14
Establishment of Site Office, Office
infrastructure, Vehicle

15 Deployment of manpower at site

16 Survey
16.01 Foot survey
16.02 Approval of Survey report

17
Receipt of following Key Materials at
Site:

17.01 Poles
17.02 Conductor
17.03 Power Transformer
17.04 Distribution Transformer
17.05 Steel Structure Materials
17.06 Vacuume circuit breakers
17.07 GI wires
17.08 Insulators
17.09 Meters
17.1 Power & Control Cables

17.11 Distribution Box

17.12
Line Equipments (LA, isolator, AB switch,
CT/PT)

17.13 Earthing Materials
17.14 Stay Sets

18
Erection, testing & Commissioning of
following works

18.01 33 KV Lines
18.02 33/11 KV or 66/11 KV Substations
18.03 11 KV Lines
18.04 DTR Substation
18.05 LT Line
18.06 HVDS
18.07 Metering
18.08 Aug/ R&M of Power Substation
18.09 Aug/ R&M of DTR Substation

19
Submission of reconciliation & closure
proposal

(Employer)
Signature (Turnkey Contractor)
Name of Authorised Signatory Signature
Designation Name of Authorised Signatory

Designation
Note-

1 Approving authority of Employer shall sign and stamp the PERT chart on approval.
2 approved PERT chart shall be part of contract agreement.
3 Original PERT chart shall not be changed during execution of project.
4 Revision in PERT chart or acceptance of catch up plan, shall be within overall contract execution period of the project.
5 Revised PERT chart / catch up plan shall be signed by same authorities of Employer and Turnkey contractor.
6 Approved PERT chart shall be basic document to take a decision on extension of time for contract and to evaluate performance of project execution contractor.
7 Item wise responsibility should be identified between Employer and turnkey contractor
8 Clear time line to be agreed for various activities between Employer and Turnkey Contractor
9 Unique reference no. to be assigned with date to approved PERT chart by Employer.

10 Any revision should be clearly assigned with unique reference no., date and revision no. (R1/R2/R3 etc)
11 Items specified may be customised based on project formation.

S. NO.

PERT Chart Format under DDUGJY / IPDS Schemes

Activity MonthUnit Qty as per
ScopeResponsibility
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VOLUME-I: SECTION – VII
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Scope of works

The scope of works also include General Technical Instructions enclosed at Annexure-A.

Ministry of Power (MoP) vide their OM No. 44/30/2015-RE dated 14.08.2015 has formulated two committees to
facilitate and handhold States for mobilizing major material/equipment with Standard Technical Specification at
competitive rates through a transparent bidding process under DDUGJY & IPDS. The major high value materials
selected under Material Mobilisation are Power Transformer, Distribution Transformer, Conductor, AB Cable &
Meters. Committee-A has also finalised Technical Specification of these materials, which are provided in these
bidding documents for reference.

The State shall place the orders for supply of high value major materials as per rate, terms & conditions and
allocated quantities as finalized by committee ‘B’. These major materials shall be issued by the DISCOM/Power
Deptt. free of cost to the partial turnkey contractor. Partial turnkey contractor shall be responsible for taking
delivery of these high value major materials from the DISCOM/Power Deptt stores on submission of Indemnity
Bond and Insurance cover starting from loading at stores to commissioning & handing over. Partial turnkey
contractor shall also be responsible for safe and secure loading of equipment/materials from DISCOM/Power
Deptt Stores, shifting to site, reroute storage, erection, testing and commissioning.

The subject tender for DDUGJY & IPDS works is invited on partial turnkey basis. The supply of high value major
materials namely Power transformers, Distribution Transformer, all type of Conductor, AB cable and Energy
Meter has not been kept under the scope of contract. Materials other than these high value major materials shall
be kept in the scope of this partial turnkey contract.

Accordingly, scope of works under this contract is as under:

1. Taking delivery of five major high value materials (Power Transformer, Distribution Transformer,
Conductor, AB Cable &Energy Meters), safe and secure loading of equipment/materials from
DISCOM/Power Deptt Stores, shifting to site, reroute storage, erection, testing and commissioning.

2. The meters (consumer meter, DT meter, Feeder meter) shall be provided by employer from their stores.
Hence, partial turnkey contractor shall ensure suitable provisions in DT meter panel, feeder meter panel,
consumer board for fixing of these meters. Project Manager shall approve drawings for DT meter panel,
feeder meter panel, consumer board suiting with mounting arrangements and size of meters to be
provided by employer.

3. Supply, Erection, Testing & Commissioning of balance of the materials including erection, testing &
commissioning of above five major high value materials

4. Execution of all other works as per tender document. All Steel structure shall be hot dip galvanized as per
relevant Indian Standard.

5. A set of drawings are enclosed with this bid document. These are tender drawings and are to be approved
by the Project Manager. These drawings are indicative in nature and therefore, must be referred while
preparing drawings for approval.

The section wise scope of works are covered as under:

 New 33 kV Lines
 New 66/11 kV Power

Substation
 New 33/11 kV Power

Substation
 New 11 kV Lines
 DTR Substations

 LT Line
 Augmentation & Renovation
 HVDS
 Metering
 Ring Main Unit (RMU)
 11 KV Sectionaliser under

IPDS
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A. New 33 KV Lines

1.00 Survey

Mapping of route of proposed new 33 kV line by foot survey in rural/urban areas be performed
mentioning various milestones. While surveying, existing electrical infrastructure in the locality should
also be mapped. Line alignment (single line diagram) on political map with fair correctness, be
prepared. SLD and foot survey report shall be approved by Project Manager and shall be used as
basic document for assessment of works under the contract. On completion of line work, as built
Single Line Diagram and pole wise line diagram showing pole wise materials used and pole-to-pole
span should be submitted to Project Manager. This details shall be used as reference documents by
Quality and Quantity Inspecting officials to execute inspection works.

2.00 Support (pole):

Following type of supports are envisaged for new 33 KV overhead lines-

a. 9.1 meter long /280 KG PCC Poles (PCC Pole as per state practice)
b. 13 m long H-Beam 152x152 mm 37.1 kg/m
c. 11 M long steel Tubular poles of Designation 540 SP 52 (IS 2713, Pt I, II, III 1980)
d. 13 M long steel Tubular poles of Designation 540 SP 72 (IS 2713, Pt I, II, III 1980)

In rural area, PCC poles are to be used. In urban area, PCC or H-Beam supports are to be used of
suitable length. In hilly areas where handling of material is a challenge, tubular poles may be used. In
location specific conditions like forest area, vicinity of other existing overhead lines or permanent
structures etc, H- beam or tubular poles may be used. Steel plate shall be used in steel tubular poles
and cement concrete reinforced plate shall be used as base plate for PCC poles.

H-Beam support and steel tubular poles shall be cleaned till good surface finish and painted with 2 or
more coats of red oxide paint and 2 or more coats of aluminium paint till good finish. Steel tubular
poles and H-Beams shall also be painted with 2 or more coats till good surface finish with anti-
corrosive paint (in case of tubular poles shall also be painted on the inner walls) which goes in to the
foundation. Project Manager shall approved brand and shade of paints.

Painting of H-Beams and Steel Tubular Poles shall be performed at stores. Before shifting to site for
erection, poles shall be offered for inspection and approval by Project Manager.

3.00 Fabricated steel items:

Fabricated steel items like V cross arm, top clamp, DC cross arm, bracket, clamps, cross bracings,
bracings, strain plate, guarding channels, back clamp, transformer mounting structure etc shall be
made of MS Channels, MS angle, MS flats as per approved drawings. While fabricating, good quality
electrical cutting tools and drill machine shall be used to ensure no sharp edges and perfect holes as
per approved drawings. Gas cutting set should not be used for fabrication of MS steel items.Weld
material shall be distributed equally between the two materials that were joined. The weld shall be
free of waste materials such as slag. The weld surface should not have any irregularities or any
porous holes (called porosity). The joint shall be tight. Most welds need to demonstrate the required
strength. One way to ensure proper strength is to start with a filler metal and electrode rating that is
higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish.The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Fabricated steel structure items
shall be offered for inspection and approval by Project Manager.
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4.00 Hardware:

MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
overhead structure items like cross arms, top clamps, brackets, clamps, bracing, strain plates etc.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

5.00 Stay Set:

Galvanized Stay Set with 50x8 mm stay clamp, guy insulator (2Nos.), anchor plate (300x300x8mm) ,
nut-bolts, 2 Nos turn-buckles, 1.8 m long, 20 mm diameter solid GS stay rod & 7/4.00 mm dia GI
stranded wire complete.

Stay set shall be used at all turning locations, conductor dead end location, double pole structure,
triple pole structure, four pole structure to nullify the tension of conductor. At dead end locations,
stay sets shall be used in pairs in separate foundations. Erection of storm guys at suitable location in
straight line may also be provided.

0.3 cmt cement concreting in mixture 1 part cement, 3 part coarse sand, 6 part 40mm size aggregate
stone chips (1:3:6) shall be provided in each stay set foundation. 2 Nos. guy insulator shall be
provided in stranded GI wire at middle location between two turn buckles. Shuttering and vibrator
shall be used for cement concreting works.

6.00 Earthing:

Following earthing arrangements are envisaged for new 33 kV lines:

a. 40 mm dia., 3000 mm long GI pipe earth electrode with test link, RCC pit, RCC cover plate on GI
frame, bentonite powder and other accessories complete

b. GI Earthing spike made of 20mm solid rod
c. Chemical  rod earthing including electrode, chemical, with 2000mm long, 50 mm diameter  GI

pipe, GI Strip of 24x3mm minimum in hard rock locations only.
d. 8 SWG GI Earthing Coil.
e. 6 SWG GI wire for earthing and guarding
f. 8 SWG GI wire for earthing and guarding

Each 33 kV line support shall be provided with one GI earthing spike made of 20 mm solid rod or 8
SWG GI Earthing Coil and connected with 8 SWG GI wire. Overhead line structure shall be connected
to GI earthing spike or GI Earthing Coil using 8 SWG GI wire. GI nuts, bolts & washers shall be used
to join two GI wires and 20 mm solid spike rod. Project Manager shall decide use of GI Earthing Coil
or GI Solid earth Road for earthing of individual poles.

At railway crossing, line crossing and other specific locations 40 mm dia, 3000 mm long GI pipe earth
electrode with test link, RCC pit, RCC cover plate on GI frame, bentonite powder and other
accessories shall be used. Overhead line structure at these locations shall be connected to GI earth
pipe using 8 SWG GI wire. GI nuts, bolts & washers shall be used to join two GI wires and 40 mm GI
earth pipe.
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In rocky soil where getting required earth resistance is a challenge, chemical rod earthing shall be
used. Overhead line structure shall be connected to chemical earth electrode using 8SWG GI wire. GI
nuts, bolts & washers shall be used to join two GI wires and 20 mm solid spike rod.
GI flats and GI wires must be properly dressed, bundled and fixed on supporting structure at 1 to 2
feet intervals.

7.00 Insulator and hardware –

33 KV polymer/porcelain Disc/Pin insulator with suitable hardware fittings shall be used. Insulator
should be tied properly using binding wire and tape/helical form fitting. In road crossing and line
crossing locations bridling cross arms and pin insulator shall be used.

The individual insulator shall be checked for insulation resistance before overhead line installation.
Insulator should properly be cleaned before installation. No damage/crack insulator should be used.

8.00 ACSR/AAAC Conductors:

Following ACSR Conductors (or equivalent AAAC conductor) are envisaged for new 33 kV lines:

a. 6/4.09 + 1/4.09 mm (80 mm² Al. Area) - Raccoon
b. 6/4.72 mm+7/1.57 mm (100 mm² Al. Area) – Dog
c. 30/2.59 mm + 7/2.59 mm (150 mm² Al. Area) – Wolf
d. 30/3.00 + 7/3.00 mm (200 mm² Al. Area) - Panther

Care should be taken while drawing conductor from the drum. Proper roller should be used while
handling conductors during erection. Jointing sleeves, binding materials, PG clamps, bi-metallic
conductor shall be used for conductor jointing, insulators fixing, jumpering and termination at
equipment respectively.

Proper sag should be maintained using sag chart table. While tensioning, care should be taken to
avoid tension on pin insulator. Therefore, proper alignment of line to be ensured. Conductor joint
should not be in the middle span but may be planned nearer the support.

At terminal location, care should be taken while connecting two sections to avoid bird faults.
Therefore, pin insulator is to be used to handle the conductor on DC cross arm (as per state practice).

9.00 Pole numbering:

Each support pole should be numbered properly labelled using yellow base and black indication marks
(number or digits). 40/50 mm height digits/words should be used for this purpose. Base shall be
made using 2 or more coats of yellow enamel paint till good surface finish. Base preparation shall be
completed before shifting of poles to site for erection. Base painting and marking of digits should be
performed by a skilled and trained painter using branded enamel paint, Project Manager shall approve
type and brand of enamel paint. Warning instruction, if any, of availability of two sources of 33 kV
supply on same structure, at source structure, at cut points should exclusively be provided as per
state practice.

10.00 Anti-climbing device:

3.5 kgs, 2.5mm dia (12 SWG) galvanized barbed wire shall be used on each 33 kV support.
Galvanized barbed wire should be properly dressed and crimped at termination. While wrapping the
wire on support, proper tension should be maintained.
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11.00 Danger board:

Each support should be provided with a danger board with pole clamps as per approved drawing.
Danger board should be in bi-lingual languages (local language and English). Clamp for danger board,
nut-bolts and washers shall be painted with two or more coats of red-oxide and aluminium paints
respectively till smooth surface before installation.

12.00 33 KV AB Switch:

33 kV, 3-ph, 600 A, 3 Pin type, Vertical/Horizontal Mounting type, Gang Operated,  AB Switch shall be
installed at cut points and at suitable locations as per instructions of Project Manager. B Class GI pipe
shall be used (without any joints) for operation of switch. AB Switch structure and handle must be
earthed using 8 SWG GI wire.

13.00 Support foundation:

Cement concrete in mixture 1 part cement, 3 part coarse sand, 6 part 40mm size aggregate stone
chips (1:3:6) shall be used in all the types of 33 kV line supports.

While erecting supports (poles), shuttering must be used for concreting so that proper quantity of
cement concrete mixture be used and assessed during inspection. During concreting proper
compaction by means of mobile vibrator be provided. While starting work of support erection, gang
wise shuttering and mobile vibrator shall be offered for inspection to Project Manager. While erecting
support, mercury level gauge must be used to ensure vertical erection of support.

250mm dia X 12” inch size muffing shall be provided on steel tubular and H-Beam poles to prevent
direct entry of rain water along the poles. Cement Concrete of 1:2:4 (1 part Cement, 2 parts coarse
sand and 4 parts 20mm aggregate stones chips) shall be used for individual poles.

Steel plate shall be used in steel tubular poles and cement concrete reinforced plate shall be used as
base plate for PCC poles.

14.00 33 kV line for underground railway crossing –

A separate composite item of railway crossing is kept in BoQ. 2 Nos. separate cables shall be laid in
separate GI pipe enclosures. At a time, one shall be used and another shall be kept idle as spare in
ready to join condition. Cable termination, cable identification, protective covering, laying of
jumpering cable etc shall all be completed in this head. This composite item shall contain following
key items:

a. 3Cx300 Sqmm XLPE armored cable (approx. length is 0.3 km each) – 2 sets
b. 150mm dia GI pipe of A class (red color painted on edges) for cable protection in  underground

laying – 2 sets
c. 150mm dia GI pipe of B class (blue color painted on edges) for cable support at DP structure – 2

sets
d. Outdoor heat shrinkable cable jointing kits for main cable and jumpering cable – 4 Nos for main

cable, 8 Nos for jumpering cables.
e. 33 kV lightening arrestor station class 10kA (6 nos.),
f. 4 Nos GI 3-meters long pipe earthing,
g. 6 SWG GI wires with GI nuts, bolts & washers,
h. Cable markers,
i. Bi-metallic clamps,
j. Jumpering with 33 kV Arial Bunched Cables 200 Sqmmdia (10 mtr) etc – 4 sets
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Detail survey of location of railway crossing be performed by contractor to avoid multi-crossing at
nearby location. Prior railway permission for execution of this work shall be obtained by Project
Manager for which necessary technical support shall be provided by contractor. Line crossing shall be
performed using underground cabling. Block on railway traffic shall be arranged by Project Manager.
Contractor should ensure timely completion of work during block period by mobilizing requisite man,
materials and machine at crossing locations.

Horizontal drilling machine shall be used for horizontal bore below railway tracks.

15.00 Quality&Quantity inspection and compliance to the observation:

The line works, before or after commissioning/energisation, shall be inspected by Quality Inspectors
and State Inspection Inspectorate. Contractor shall provide all requisite details of line like approved
survey report, as built drawings and joint measurement sheet etc to the inspector. Contractor shall
rectify defects/deficiencies and submit compliance to the observations with supporting photographs in
digital form within one month from receipt of observations.

16.00 Tree-cutting/trimming of tree:

The Contractor shall count, mark and put proper numbers with suitable quality of paint at his own
cost on all the trees that are to be cut/trim to obtain required tree clearance. Contractor shall pay
compensation for any loss or damage for tree cutting due to Contractor’s work. Wherever forest
clearance is envisaged for execution of work, clearance of forest department for tree cutting, if
required, shall be arranged by the Project Manager and compensation shall also be paid by the
Project Manager. Necessary fee if required to pay to Govt. dept. for arranging such clearances shall
paid by Project Manager. However, the contractor would require to provide all necessary assistance
for execution of this work.

17.00 Statutory clearances:

During execution of 33 KV Line work, all statutory clearances shall be ensured for ground clearance,
line-to-line clearance, road crossing clearance, horizontal and vertical clearances from
buildings/objects etc. All road crossings and line crossings shall be guarded as per specifications.
Conductor joint should not be provided in mid span length. Instead, it should be nearer to the
support.
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B. 66/11KV new Substation

1.00 Electrical Details of New 66/11 KV Grid Substations –

No Name of Proposed
Substation

Circle/ town 66 KV line LILO
or Radial

Capacity
in MVA

Nos of proposed 11 KV
outgoing feeders

2.00 Following works are in the scope of Owner:
a) Acquisition of land for the substation and its possession to start constructional activities,
b) Approach road to the substation land,
c) Leveling of the substation land,
d) Construction of retaining wall wherever required including cutting, digging or filling of earth

as required,
e) Availability of up-stream source and plan for incomer 66KV line (if the same is not part of

package)
f) General layout of the substation
g) Three (3phase) 415V AC power supply at one point on contractor’s expense & as per

prevailing electricity tariff provided LT network is available in the vicinity of the proposed
substation.

h) Space for construction office & store yard for agency provided free of charge provided it is
available at site.

Since above works are not covered under substation works, Owner shall provide all above input
before start of substation work by turnkey contractor. A format protocol note for handing over/taking
over of sub-station land, approach road, retaining wall(wherever needed) and layout plan shall be
signed between Project Manager and authorized representative of Turnkey Contractor.

3.00 Following works are in the scope of Contractor:

The scope of works include on turnkey basis for design, engineering, manufacturing, shop testing,
transportation, supply, storage, erection, testing & commissioning of the following:

a. 66/11 KV new Sub-station at specified locations with 66 KV outdoor switchyard comprising of
……………nos. bays with ……….nos. 66/11 KV 16/20/25/30 MVA Power Transformers, 66/11 KV
transforms bays, 66 KV bus coupler bay and 11 KV indoor switchgear along with switchyard
control room and all associated facilities (to be modified suitably by utility).

The Scope includes:

a) Complete design and engineering of all the systems, sub-systems, equipment, material and
services.

b) Providing engineering data, drawings and O&M manuals for Owner’s review, approval and
records.

c) Manufacturing, supply, testing, packing, transportation and insurance from the manufacturer’s
work to the site including port and customs clearance, if required.

d) Receipt, storage, insurance, preservation and conservation of equipment at site.

e) All civil and structural works as required.
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f) Fabrication,   pre-assembly   (if   any),   erection,   testing   and   putting   into satisfactory
operation  of all  the  equipment/material  including  successful commissioning

g) Satisfactory conclusion of the contract.

h) Enabling work as per the site requirement.

In addition to the requirements indicated herein, all the requirements as stated in other sections shall
also be considered as a part of this specification as if completely bound herewith.

The Bidder shall be responsible for providing all material, equipment and services specified or
otherwise which are required to fulfill the intent of ensuring operability, maintainability and the
reliability of the   complete work covered under this specification.

It is not the intent to specify all aspects of design and construction of equipment mentioned herein.
The systems, sub-systems and equipment shall conform in all respect to high standards of
engineering, design and workmanship, and shall be capable of performing in continuous commercial
operation.

Whenever a material or article is specified or described by the name of a particular brand,
manufacturer or trade mark, the specific item shall be understood as establishing type, function and
quality desired. Products of other manufacturers may also be considered, provided sufficient
information is furnished so as to enable the owner to determine that the products are equivalent to
those named.

The scope of work shall comprise, but not limited to the design, engineering, manufacture, testing
and inspection at manufacture’s works, packing, supply, transportation, transit insurance, delivery to
site, unloading, and storage and equipment erection including associated civil and structural works.
Further it
shall include the cabling, lighting, earthing, supervision, site testing, inspection and commissioning of
Sub-Station. The scope shall also include all enabling works required for modification to existing
facilities within the project area.

a. Bay Details:

The Sub-Station shall comprise of ……….nos. of 66/11 kV Transformer bay, 1 No. 66 kV Bus-Coupler
bay. The Sub-Station shall be with Double-Main bus-switching scheme for 66 kV (to be modified
suitably by utility).

66 kV Bus bar shall be of ACSR zebra/……………… conductor (to be filled by utility).

The equipment and materials to be supplied by the Bidder shall form a complete 66 kV Sub-Station.

Any items though not specifically mentioned but which are required to make the switchyard complete
in all respects for its safe, efficient, reliable and trouble free operation shall also be deemed to be
included and the same shall be supplied and erected by the Bidder without any additional cost to
owner. The following items of works are covered under scope-

 66 kV equipment including structures: Circuit Breakers, Isolators with/without earth-switch,
current transformers, surge arresters, bus-post insulators and capacitor voltage transformers.

 Sub-Station Control Room Building or extension of existing one.

 66/11 kV Power Transformer of rating as specified (16/20/25/30 MVA as specified in BOQ)

 Structures for supporting XLPE Power Cables connected to Secondary Terminals of Power
Transformer.
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 11 KV ……….. MVAR Capacitor bank, isolator, series reactor & associated equipments for
……..banks of ……….. MVAR with structure (details to be filled by utility).

 100 kVA, 11 kV / 415V Station Transformer.

 11kV metal clad indoor switchgear with draw out type VCB, CT and PT, all control, protection
and mimic arrangement.

 Vacuum Contactor Panel for capacitor feeder.

 DC System: 220V.

 66 kV Sub-Station including internal roads, drains, boundary wall, gates, Barbed wire fencing for
complete substation boundary & Chain Link fencing for Switchyard, Borewell, oil sump pit, Geo
Technical Survey, soil investigation, Soil filling & compaction including construction of retaining
wall for Civil Works as required.

 Supply & Erection of material for all Civil Works including equipment & gantry structure
complete for 66KV outdoor yard equipment for transformer bay & line bay including earthing
system & lightening protection etc. Erection including supply of material for transformer
foundation, cable trench extension, fire wall for new power transformer.

 66 kV Sub-Station Materials.

 ACSR Zebra Conductor.

 G.S. Earth wire.

 Insulators and Hardware.

 Clamps, Connectors and Spacers.

 Bay Marshalling Box.

 Fire Fighting Equipment

 Complete earthing grid for a system fault current of 31.5 KA and 1s duration (to be modified
suitably by utility if required), earthing of all switchyard equipment including transformers and
direct stroke lightning protection system and its connection to earthing grid.

 Bidder shall make earth resistivity measurements at site and design the earthing grid as per
latest edition of relevant standards.

 Complete Direct Stroke Lightning Protection using Lightning Mast and/or shield wire and its
connection to earth mat.

 Power & Control cables, cabling (including inter pole and inter panel), Cabling between
equipment and panels, cable support angles, cable trays and accessories necessary for cable
erection such as glands, lugs, clamps for cables, ferrules, cable ties, hume pipe etc., cable route
markers for buried cables, cable trench with covers also included in the scope.

 Power & Control cable schedule & termination schedules shall be prepared by the Bidder.

 Internal and outdoor lighting system for control room building and 66 kV Sub-Station. The
substation area inside the fencing should be illuminated provided with 100 Watts LED flood light
fittings. Tubular poles 12m high as per IS: 2713 (Latest Version) shall be used for installation of
area light fixtures in Urban as well as Rural substations. Internal electrification of the control
room includes provision of fans, exhaust fans, LED illumination fixtures, switches and sockets.
Control Room lighting shall be designed to ensure 300 lux illumination level through LED lamp
fittings. The bidder shall submit calculation for achieving the above illumination before start of
lighting work for approval of project manager.

 Control, protection and metering system.
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b. Services and Items:

The scope includes but not limited to the following services/items described herein and elsewhere in
specification:

a) System design and engineering
b) Supply of equipment and material
c) Civil works
d) Structural works
e) Erection works
f) Project management and site supervision
g) Testing and commissioning
h) Clearances from statutory authorities.

c. System Design and Engineering:

i. The Bidder shall be responsible for detailed design and engineering of overall system, sub-
systems,   elements,   system   facilities,   equipments,   auxiliary services, etc. It shall include
proper definition and execution of all interfaces with systems, equipment, material and services
of Owner for proper and correct design, performance and operation of the project.

ii. Bidder shall provide complete engineering data, drawings, reports, manuals etc. for Owner’s
review, approval and records.

iii. The scope shall also include the design and engineering as per details elaborated elsewhere in
this specification.

iv. The Bidder shall carry out earth resistivity measurements at the switchyard site
v. Relay setting calculations shall also be submitted by the Bidder for approval.
vi. For all civil and structural works, the Bidder shall carry out design calculations; prepare all the

detailed construction and fabrication drawings.

4.00 Arrangement by the Contractor

Contractor shall make his own necessary arrangements for the following and for those not listed
anywhere else:

1. Distributions of power supply at all work areas in the substation premises.
2. Construction of office and store (open & covered)
3. Construction of workshop and material/field testing laboratory
4. Fire protection and security arrangements during construction stage

5.00 Civil works:

Details scope under civil works have been provided in Volume II section I – “Civil Works and Soil
Investigation”.

6.00 Basic Reference Drawings

The reference drawings, which are indicative of the type of specifications owner intends to accept,
shall be developed by contractor and approved by Project Manager. The contractor shall maintain the
overall dimensions of the substation, buildings, bay length, bay width, phase to earth clearance,
phase to phase clearance and sectional clearances, clearances between buses, bus heights but may
alter the locations of equipment to obtain the statutory electrical clearances required for the
substation.
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C. New 33/11 kV Power Substation

1.00 Electrical Details of New 33/11 KV Grid Substations –

No Name of Proposed
Substation Division 33KV line

LILO or Radial
Capacity
in KVA

Nos of proposed 11
KV outgoing feeders

2.00 Following works are in the scope of Employer and shall be executed by Project Manager:

i) Acquisition of land for the substation and its possession to start constructional activities,
j) Approach road to the substation land,
k) Leveling of the substation land,
l) Construction of retaining wall wherever required including cutting, digging or filling of earth as

required,
m) Availability of up-stream source and plan for incomer 33 KV line (if the same is not part of

package)
n) General layout of the substation
o) Three (3phase) 415V AC power supply at one point on contractor’s expense & as per prevailing

electricity tariff provided LT network is available in the vicinity of the proposed substation.
p) Space for construction office & store yard for agency provided free of charge provided it is

available at site.

Since above works are not covered under substation works, Employer/Owner shall provide all above
input before start of substation work by turnkey contractor. A format protocol note for handing
over/taking over of sub-station land, approach road, retaining wall(wherever needed) and layout plan
shall be signed between Project Manager and authorized representative of Turnkey Contractor.

3.00 Types of substation: Two types of substations are envisaged under this head as per following:

a. Partly-Outdoor substation – in this type, 33KV section comprising breakers, isolators, 11/0.4 KV
station transformer, CTs, PT, Lightening Arrester, Power Transformer, feeder metering equipment &
11 KV Capacitor Bank, 33KV gantry shall be installed in out-door switch yard. Control panels of
breakers shall be installed inside the control room. All 11KV equipment like CTs, Breakers and control
panels, feeder meter shall be installed inside the control room. 11 KV cables shall be used for
connection of power transformer and breaker and Breaker to outgoing isolators. 11KV feeder
isolators and 11KV Lightening Arresters shall be installed outdoor.

b. Fully-Outdoor substation – in this type, all 33KV and 11 KV equipment comprising Breakers,
Isolators, CTs, PT, 11/0.4 KV Station Transformer, feeder metering equipment, Lightening Arrester,
Power Transformer, metering equipment and 11 kV capacitor bank shall be installed in substation
yard i.e. outdoor. Control panels and feeder meter shall be installed indoor. Fully outdoor substation
shall be constructed using H-beam support or gantry structure supports as decided by Project
Manager.

4.00 Power Transformers:

Power Transformers shall be 33/11 kV, 3 ph, 50 Hz, ONAN, Cu Wound, Outdoor Conventional type
Power Transformer along with transformer oil, Buchholtz relay, breather, OTI & WTI, Marshalling Box,
Conservator tank, oil level indicator, valves, Vent explosion plug, control wiring between sensing
equipment and marshalling box, cable supporting tray on the body of transformer, transformer
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wheels, LV/HV bushing etc as required. Following type and capacity of power transformers are
envisaged under the scheme:

a) 1.60 MVA without tap changer
b) 3.15 MVA without tap changer
c) 5.00 MVA with off load / on load tap changer
d) 6.3 MVA with off load / on load tap changer
e) 8.00 MVA with off load / on load tap changer
f) 10.0 MVA with off load / on loadtap changer
g) 12.5 MVA with off load / on loadtap changer
Or any other rating as per latest Indian Standard Specification.

Transformer foundations shall be designed by turnkey contractor considering manufacturer’s
recommendations. Cement concrete including reinforcement steel shall be used for the foundation.
Project Manager shall approved design and drawings of foundations. Proper shuttering, vibrator,
curing shall be performed while constructing the foundations. Transformer rails shall also be provided
for mounting of transformers on wheels.

2 sets of 50x8 mm galvanized neutral earthing strips shall be supplied with the transformer along with
braided copper conductor links for connections at bushing ends. Two distinct earth connection shall
be provided for neutral earthing. The earthing strips shall be mounted on 11KV post insulators. An
isolating link shall be provided on individual earth strips for testing purposes.

Transformer protective equipment like OTI, WTI and Buchholtz relay shall be tested during pre-
commissioning stage. Their electric connection uptomarshalling box shall be performed as per Original
Equipment Manufacturer recommendations. Cable tray shall be installed for laying of control cable
shall be laid on cable tray on transformer body so that cable shall not get heated by transformer
temperature. While commissioning the transformer tripping of breaker through all these equipment
must be checked.

5.00 Breaker:

33 kV & 11 kV Vacuum Circuit Breakers shall be used for protection and control of power circuits. In
partly outdoor substation, all 11 KV switchgears shall be indoor mounted type and 33 KV breakers
shall be outdoor mounting type whereas in fully outdoor substation, 11 KV as well as 33 KV breakers
shall be outdoor mounting type. In both the type of substation, control panels shall be indoor type.
Outdoor breakers are to be supplied with Current Transformers. The outdoor mounting type breakers
shall be supplied with its mounting galvanized steel structures.

Detailed cable schedules, termination details and circuit diagrams of control panels, transformer
marshalling box, breaker marshalling box, and capacitor banks equipment shall be prepared and
submitted by turnkey contractor for approval of Project Manager before commencing the work.

Cement concrete including reinforcement steel shall be used for the foundation. Project Manager shall
approved design and drawings of foundations. Proper shuttering, vibrator, curing shall be performed
while constructing the foundations for breaker.

Permanent maintenance platform shall be constructed for outdoor breakers and CT. Project Manager
shall approve design of platform.

Control wiring between CT/breaker and control panel for outdoor mounting breakers/CT shall be
routed through Junction box. Metallic Junction box shall be installed on support gantry structure of
substation or on MS angle (50x50x6 mm) support. The boxes are to be erected, electrically connected
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with the existing system, properly earthed, and labeled. The test report of pre-commissioning checks
shall be prepared and submitted.  All CT terminals are to be ring type and other terminals are of fork
type. 2.5 sqmm copper multi stands wiring 1.1 KV grade, ISI marked, IS 694 shall be used for control
wiring. A terminal block be provided between CT and Meter keeping 20% spare terminals. The
Junction box are to be earthed using 8 SWG GI wire direct connection to the earthing. 2 NosEarthing
bolts on the distribution box shall be provided of 10mm dia.

6.00 Station Transformer:

100 KVA, aluminium / copper wound, 11/0.4 KV (or 33/0.4 KV) Station Transformers shall be installed
on DP structure made of H-Beam 152x152 mm 37.1 kg 8 meter long. Outdoor type Distribution Box
for station transformer shall be comprising of 200 A switch fuse unit, 6 Nos SP MCCB– 90 A, 2 Nos 32
A SP MCCB, 3-ph, 63A, contactor controlled yard lighting timer unit, tri-vector electronic energy meter
(mounted in separate metallic LTCT cum meter box) with suitable CT, control/power cabling and
terminals, 1 No 20 A Industrial socket and switch for local power supply requirements, mounting
channel, clamps and hardware.

The Station Transformer substation shall be provided with Station Class LA, 33KV / 11KV AB Switch
and 33KV / 11KV DO Fuse. Except type of Distribution Board, Lightening Arresters, and DP Structures,
all other scope of work as mentioned under 100 KVA capacity Distribution Transformer work shall be
the scope of work under 100 KVA Station Transformer on LT side.

7.00 Gantry structures:

There are two type of gantry structures envisaged under the scheme.

a) Gantry structures made of H-Beam 152x152 mm 37.1 kg 8 meter long, double MS Channel
100x50mm for bus bar supports (Beam), 65x65x6mm angle for cross arms/supporting structures
and 50x8mm flats for clamps along with hardware items duly painted etc., and

b) Gantry structures made of Lattice structures of equal angles sections, flat as per approved
drawings. State practices are to be adopted in the design. All structural steel members and bolts
shall be galvanized after fabrication as per IS:4759 and zinc coating shall not be less than
610gm/sq. meter for all structural steel members. All L45x45x5 will have 23 mm back mark. All
L50x50x6 will have 28mm back mark. 3.5mm spring washers are to be used under each nut,
structural steel shall conform to IS 2026. All weld shall be 6mm filled weld unless specified
otherwise. All nuts and bolts shall be of property class 5.6 of IS 1367. Plain washers shall be as per
IS 2016 & spring washers shall be IS: 3063.

H-Beam support shall be cleaned till good surface finish and painted with 2 or more coats of red oxide
paint and 2 or more coats of aluminium paint till good finish. Steel tubular poles and H-Beams shall
also be painted with 2 or more coats till good surface finish with anti-corrosive paint (in case of
tubular poles shall also be painted on the inner walls) which goes in to the foundation. Project
Manager shall approved brand and shade of paints. Painting of H-Beams shall be performed at stores.
Before shifting them to site for erection, they shall be offered for inspection and approval by Project
Manager.

Cement concrete in mixture 1 part cement, 3 part coarse sand, 4 part 20mm size aggregate stone
chips (1:3:4) shall be used in all the types of gantry supports.

While erecting supports (poles), shuttering must be used for concreting so that proper quantity of
cement concrete mixture be used and assessed during inspection. During concreting proper
compaction by means of mobile vibrator be provider. While starting work of support erection, gang



Volume-I : Section-VII
Scope of Works

15

DDUGJY & IPDS/SBD/NIMM/R0

wise shutting and mobile vibrator shall be offered for inspection to Project Manager. While erecting
support, mercury level gauge must be used to ensure vertical erection of support.

300x300mm X 12” inch height muffing shall be provided on gantry support to prevent direct entry of
rain water along the support. Cement Concrete of 1:2:4 (1 part Cement, 4 parts coarse sand and 4
parts 20mm aggregate stones chips) shall be used for individual poles.

8.00 AC Distribution board (ACDB)

415 Volts, ACDB shall be indoor floor mounted with mounting arrangements, three phase-neutral
voltmeter,  three phase ammeter and Selector switches, 63 Amps TPN switch fuse unit in incomer
circuit, 32 Amps TPN switches in outgoing circuits equals the number of indoor breaker control panels
plus number of outdoor VCB kiosk panel and  having 20% spare outgoing circuits, etc. Alternatively,
ACDB can also be erected on separate MS frame made of 50x50x6 angle.

Substation flooring shall be provided with suitable inserts to fix ISMC 75 channel. This channel shall
hold ACDB board. The board shall be installed on indoor trench. Cables shall have bottom entry. The
board shall be grounded by 50x6mm GI strip at two distinct connections.

9.00 DC Distribution board (DCDB)

Indoor floor mounted, two pole 100 Amp 2 pole DC Switch Fuse unit as incomer, two pole 40 Amp
Switch Fuse units in outgoing circuits equals the numbers of indoor breaker control panels plus
numbers of outdoor VCB kiosks panels plus control room lighting panel and 20% spares outgoing
circuits. Direct Current Distribution Board shall be installed in each substation. It would comprises of
DC volt meter including mounting arrangements etc as required as per technical specifications,
approved drawings and scope of works. Alternatively, DCDB can also be erected on separate MS
frame made of 50x50x6 angle.

Substation flooring shall be provided with suitable inserts to fix ISMC 75 channel. This channel shall
hold DCDB board. The board shall be installed on indoor trench. Cables shall have bottom entry. The
board shall be grounded by 50x6mm GI strip at two distinct connections.

10.00 Cables:

a. Control cables: 1.1 KV grade 2.5 mm2 PVC insulated and PVC sheathed, armored, stranded,
copper control cable with 2 core, 6 core and 10 core are envisaged in the substation.

b. HT Power Cables: In partly outdoor substation, 11KV XLPE Cables shall be used as per following
requirements;

 Between Power Transformer and Main transformer breaker
 Between Feeder breaker and outdoor feeder DP structures
 Between capacitor bank switch and capacitor bank

c. LT Power cables: 1.1 KV grade, armored, stranded, aluminum power cable PVC insulated and
PVC sheathed with complete accessories as per detailed engineering

 3.5Cx150mm2 (between station transformer & Distribution Box)
 3.5Cx70mm2 (between Distribution Box & yard recepticles)
 3.5Cx35mm2 to be used from Station Transformer Distribution Board to:

 Control room building Internal Electrification DB,
 ACDB Board,
 Tube well Start Panel,
 Outdoor area lighting control and distribution panel
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 2 core x16 mm2 for supply to area lighting masts.

d. LT cable for Internal Electrification works: following cables shall be used for internal
electrification purpose:

 1.1 KV PVC insulated PVC sheathed ISI marked, IS 694, 10mm2, copper conductor,
stranded, for internal electrification works  between main DB and Sub DB or Su DB to
switch board,

 1.1 KV PVC insulated PVC sheathed ISI marked, IS 694, 2.5mm2 /4.00mm2, copper
conductor, stranded, for internal electrification works light & Fan and Power circuits
respectively,

 1.1 KV PVC insulated PVC sheathed ISI marked, IS 694, 4.00mm2, copper conductor,
stranded weather proof cable for  connection between outdoor area lighting luminary
fixtures and its junction boxes,

Power Cables are to be laid as per best engineering practices. Power and control cables are to be laid
in different alignments in cable trench. However, in case power/control cable is required to extend up
to the equipment where cable trench is not constructed, they shall be laid in underground trench of
width 300 – mm wide, provided with 2nd class brick protection (Approx. 10 bricks per meter length of
laying) and sand protective covering (200 mm thick) and laid at the depth of 750mm minimum for LT
cables and 1000mm for 11 kV cables. Laying specification of cable shall be as detailed in CPWD
specification of laying power cables.  Suitable loop length of 1.5 meter to be kept at the end points.
Excessive loop lengths shall not be paid.

11.00 Metering & metering equipment:

Following two types of metering equipment are envisaged in the work comprising of:

a. 33 kV/110 V Metering equipment (CTPT unit) with CT of ratio 400-200/5 A
b. 11 kV/110 V Metering equipment (CTPT unit) with CT of ratio 300-150/5 A

Meter shall be HT trivector DLMS compliant category suitable for substation/feeder metering. Meter
shall be 3 ph 4 w 110 V 5 A accuracy class 0.5s with GSM (GPRS compatible) modem.

12.00 Junction Box and Control Cabling:

Junction box is to be installed on support gantry structure of substation or erected on separate
galvanized steel structures in the yard nearer to metering equipment. The boxes are to be erected,
electrically connected with the existing system, properly earthed, and labeled. The test report of pre-
commissioning checks shall be prepared and submitted.

All CT terminals are to be ring type and other terminals are of fork type. 2.5 sqmm copper multi
stands wiring 1.1 KV grade, ISI marked, IS 694 shall be used for control wiring. A terminal block be
provided between CT and Meter keeping 20% spare terminals.

The Meter-cum-meter box are to be earthed using 8 SWG GI wire direct connection to the earthing.
2 NosEarthing bolts on the distribution boards shall be provided of 10mm dia.

13.00 Capacitor banks:

Capacitor banks of 600 KVAr, 1200 KVAr and 1500 KVAr capacity shall be provided with 3.15 MVA,
5.0 MVA and 8.0 MVA capacity power Transformer respectively.  Capacitor bank shall comprises of
switching vacuum circuit breaker, current transformers (100-50/5-5A), fully automatic control panel
mounted inside the substation buildings, 11 KV residual voltage transformer, 11 KV three phase
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Isolator, Earthing system, capacitor banks complete with individual fuses, interconnection
mounting rakes, external fuses mounting arrangement, base insulators & accessories, 3 Nos. 11 KV
single phase Metal oxide (Gap less) lighting arresters, isolators etc as per requirements.  Hot dip
galvanized mounting structure made of sections of 100x50x6 mm channel or 75x40x6 mm channel
or 75x75x8 mm equal angles only.

14.00 DC emergency lighting:

At-least four Philips make LED bulbs are to be provided of 7 watts {2 Nos in control room, 1 No in
station battery room, 1 No in yard area). These bulbs shall be fed by DC station battery. The wiring
of these bulbs shall be so designed that it will automatically turn ON in event of failure of normal
power supply. Provision for putting these bulbs OFF by operator is also to be provided. Wiring is to
be performed concealed using PVC insulated PVC sheathed 2.5 mm2 stranded copper wire. An
automatic change over switch is envisaged for this purpose. This may be installed at prominent
location, generally easily approachable by operator in the substation control room.

15.00 Station Battery and battery Charger:

Station battery are to be supplied with wooden racks made of teak/sal wood planks of thickness not
less than 25mm, support legs made of  size not less than 2 inches X 2 inches. The battery may be
placed on two-tier formation of stand. The construction of battery rack shall suit site conditions of
their placement. The rack shall be painted with three coat of acid proof paint of reputed make as
approved by Project Manager. No metal fasteners / nails shall be used for construction of battery
racks. The stand shall be supported on insulators to obtain necessary insulation from the earth and
there shall be insulators between each cell and stand.

Initial charging of stationary battery shall strictly be as per Original Equipment Manufacturer (OEM)
recommendations. Detail charging and discharging cycle readings shall be recorded and submitted to
Project Manager for approval.

Battery room shall be provided with exhaust fan of air displacement capacity more than six times
volume of battery room per hour. Wooden doors and windows shall be provided in the battery room.
Anti-acid tiles shall be used in the floor and upto six feet height of the wall of the battery room.

The battery connections / terminals are to be cleaned and provided with petroleum jelly. Terminals
hardware is to be provided with connecting cables. The inter-battery wiring cable shall be neatly
dressed using cable ties, clamped and wired using ferrules, tag mark. New battery sets are to be
provided with battery chargers as per detail specifications enclosed. Interconnecting cables and
power supply cables originating / terminating at the battery charger, shall be neatly dressed using
cable ties, clamped and wired using ferrules, tag marks, double compression glands etc as
applicable. Connecting cable and associated materials needed for commissioning of charger shall be
treated as part of the battery charger. 1.1 KV multi-strands, 30 sqmm, copper conductors, PVC
insulated and PVC sheathed cable for DC wiring between DCDB and Battery bank.

The agency shall provide following equipment at all the substations:

a) Two copies of battery instruction sheet duly laminated,
b) Two sets of ISI marked electrical hand gloves,
c) One cell testing voltmeter 3 – 0 – 3 volts,
d) Two syringe hydrometers
e) One thermometer with specific gravity correction scale,
f) One set of suitable spanners,
g) Two acid resistant funnel,
h) One acid resisting jar of 2 liters capacity,
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16.00 Outdoor type Current Transformer and Potential Transformer:

Outdoor type CTs are to be erected on supporting structure provided on the breaker structure or
suitable structure as per state practices. Potential Transformers shall be erected on gantry structures
and connected with bus. In both the case, separate metallic Junction Box shall be installed on
support gantry structure of substation or erected on separate galvanized steel structures in the yard
nearer to equipment. The boxes are to be erected, electrically connected with the existing system,
properly earthed, and labeled. The test report of pre-commissioning checks shall be prepared and
submitted for approval of Project Manager.

All CT terminals are to be ring type and other terminals are of fork type. 2.5 sqmm copper multi
stands wiring 1.1 KV grade, ISI marked, IS 694 shall be used for control wiring. A terminal block be
provided in the junction box keeping 20% each spare ring type/fork type terminals.

The junction box shall be earthed using 8 SWG GI wire direct connection to the earthing. 2
NosEarthing bolts on the junction box of 10mm dia.

Testing and pre commissioning checks shall be conducted in accordance with OEM recommendations
and as approved by the owner. Terminal connectors at HT as well as LT side shall be provided with
the CT/PT equipment.

17.00 Control Panels:

New panels as per the requirement of protection like feeder protection, transformer protection or
incomer protection are to be supplied with each newly supplied breaker:

a. In case of fully outdoor type substation, control Panel to be erected on ISMC75 (75x40x6 mm) MS
channel duly welded on MS angle inserted on indoor trench. Panels shall then be properly aligned,
Cables shall enter with double compression glands, codified, lugged, and dressed.

b. Breaker cum control panel shall be erected on ISMC 100(75x50x6 mm) MS channel duly welded on
MS angle inserted on indoor trench. Panels shall then be properly aligned, Cables shall enter with
double compression glands, codified, lugged, and dressed.

c. Functional checks shall be performed on the control panel as per control wiring diagram.
d. All alarm, annunciation and trip circuits / indication & alarm circuits shall be tested and made

operative,
e. The indication lamp shall be LED type lamp as per given specifications and shall be made operative,
f. Indicating instruments shall be calibrated,
g. Grounding of panel at two different locations by 50x6mm flat shall be provided. ,
h. Control relays shall be calibrated and checked for tripping and closing operations,
i. Pick up time / trip time and tripping at normal and reduced voltages shall be checked, properly

adjusted and recorded,
j. Latching arrangement of relays shall be checked for operation,

18.00 Lightning Arrester:

Station Class LAs will be used in 33 KV and 11 KV with base steel structure, terminals bi – metallic
connectors / PG clamps and earth connectors. LAs are to be connected with separate earth
connection using 50x6mm GS flat. All LA terminals / connections are to be tightened. All lightening
arresters installed in grid substations shall be Station Class Lightening Arresters.

19.00 Internal Electrification:

Indoor Distribution Board having 63A TPN MCB, outgoing MCBs of suitable ratings for power and
light & fan circuits are to be installed. Internal electrification of the control room includes provision
of fans, exhaust fans, LED illumination fixtures, switches and sockets.
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Two nos separate 3 m long 40 mm diaearthing shall be provided for internal electrification works. 8
SWG GI wires shall connect following equipment:

a. Main Distribution Board and Sub-Distribution Boards,
b. ACDB, DCDB, Battery Chargers each at 2 distinct locations

Internal Electrification works’ wiring shall be provided with single core PVC insulated & PVC sheathed
2.5 mm2 stranded ISI 694 marked copper flexible wire (for light and fan circuits) and 4.0 mm2
stranded ISI 694 marked copper flexible wire (for power points) in conceal arrangement in 25 mm
dia 2 mm thick PVC ISI marked pipe and 2.5mm thick switch boards in flash arrangement. Neutral
links are to be used in each switchboards. Jointing in neutral conductor other than at switching
board shall not be permitted.

Iron junction box made of 18 gauges CRCA sheet shall be used for switchboard; 2 mm thick cotton
impregnated hylum sheet is to be used for the purpose of switch board. ISI marked switched and
sockets are to be used for Internal Electrification works. Earth wire must be made available duly
connected with earth circuit for Earthing in each and every switchboard.

Reputed make indoor double door Miniature circuit breaker DB fitted with Miniature Circuit Breakers
of MDS/ Havells/ Standard make or equivalent ISI marked shall be used for the protection. Reputed
make LED fittings and fans are to be used for the substation. These materials are to be procured
from authorized dealer of the materials manufacturers only. Documentary evidence may be
submitted for source of supply of all electrical materials. Before procurement of materials Project
Manager shall approve make, type and quality of materials.

Control Room lighting shall be designed to ensure 300 lux illumination level through LED lamp
fittings. The bidder shall submit calculation for achieving the above illumination before start of
lighting work for approval of project manager.

20.00 Yard Lighting:

The substation area inside the fencing shall be illuminated provided with 100 Watts LED flood light
fittings. Each fitting and its Junction box enclosures shall be IP 55 protection type. Water and vermin
proof-ness is a must. At least 4 Nos. fittings at all the four corners shall be provided. Acceptable
make of fitting, fixtures and lamp are Philips, Crompton, Alstom, and Bajaj only.

Area light supply from Substation DB to be extended through 2X16 mm2 PVC insulated PVC
Sheathed aluminum stranded armored power cable laid in underground trench of width 300 – mm
wide, provided with 2nd class brick protection (Appro. 10 bricks per meter length of laying) and sand
protective covering (200 mm thick) and laid at the depth of 750mm minimum. Laying specification of
cable shall be as detailed in CPWD specification of laying power cables.  Suitable loop length of 1.5
metre to be kept at the end points.

Pole mounted junction box (and not the Control Gear Box supplied with the fitting) shall be made of
2mm thick CR steel sheet of size 300X300X200mm fitted with SPN terminal block of 32A capacity,
10A SPN miniature circuit breaker of ISI mark and reputed manufacture. The JB shall be hot dip
galvanized. The JB shall also conform to IP 55 protection for enclosure. Neoprene gasket shall be
used in JB. 2 Nos. earthing terminals of 10 – mm dia shall be provided with 25X6mm size of
mounting clamps. Bidders shall get JB drawing approved before start of manufacturing.

4 Sq.mm, 1100V grade, weather proof three core (One core for phase, one core for Neutral and one
core for earthing) aluminum stranded flexible conductor PVC sheathed and PVC insulated cable
conforming to IS 694 shall be used for connection of fitting and its Control Gear Box from pole
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mounted Junction Box. Control Gear box must provide ISI approved components. Copper wound
heavy chocks shall be acceptable.

Tubular poles 12m high as per IS: 2713 (Latest Version) embossed with ISI certification mark and
pole designation shall be used for installation of area light fixtures in Urban as well as Rural
substations. Pole shall be designated as 410 – SP - 60. Poles and fitting structures shall be painted
with two coat of anti – rusting bitumen paint inside and outside up to the planting depth and two
coat zinc oxide paint followed by 2 or more coats of aluminum paint of approved make, brand and
shade on portion of pole which will remain above ground level.

21.00 ACSR / AAAC Conductor:

Following ACSR conductors (or equivalent AAAC conductor) are envisaged for bus bars, jumpers,
droppers:

a. 6/4.72 mm + 7/1.57 mm (100 sqmm Dog conductor),
b. 30/2.59 mm + 7/2.59 mm (150 sqmmWolf conductor), and
c. 30/3.00 mm + 7/3.00 mm (200 sqmm Panther conductor)

Conductor shall be provided with hardware fittings, T-clamps, bi-metallic clamps and PG clamps as
per requirements. T – Clamps shall be provided on each jumper on bus bars. Line jumpers shall be
provided with adequate size of PG Clamps (Two numbers PG Clamps at each end of jumper).  Clamp
shall be made of aluminum grade T-1F as per IS – 8309 having good electrical quality aluminum
material and shall not be brittle in nature. Suitable Bi – metallic clamps shall be provided at bushings
of transformers and circuit breakers. Also at all those points where joining of two different materials
is found, bi –metallic clamps shall be provided.

Care shall be taken while drawing conductor from the drum. Proper roller shall be used while
handling conductors during erection.

22.00 Insulator, hardware and connections to equipment:

33 KV and 11 KV polymer/porcelain Disc/Pin insulator with suitable hardware fittings shall be used.
Insulator shall be tied properly using binding wire/helical form fitting. In road crossing and line
crossing locations bridling cross arms and pin insulator shall be used.

The individual insulator shall be checked for insulation resistance before overhead line installation.
Insulator shall properly be cleaned before installation. No damage/crack insulator shall be used.

23.00 Power receptacles:

Two power receptacles are envisages in switch yard area to provide power supply to Transformer Oil
Filtration machine and other testing and commissioning related works. Each receptacles shall house
63A MCCB as incomer, 40A 3 phase socket/switch and 1 No, 20A single phase Industrial type
socket/switch of reputed brand and type.

24.00 Tube well:

Deep Tube is envisaged for all the substations. Depending on the depth of the bore, suitable
capacity of submerged pump shall be installed. Bore diameter shall be 6” which must be penetrated
vertically in all type of soil condition. Before digging the bore, soil Resistivity needs to be checked to
ascertain the location of the best site for the tube well. Following works are envisaged under this
scope:
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 Digging bore of diameter six inches. Providing MS casing on bore up to the suitable depth finalized
during detailed engineering.

 Providing new 3 phase submersible pump 32 stages or 30 stages depending on technical
requirements.

 Providing Start Panel of reputed make like L&T, Havells or equivalent make having single phase
protection, Over load protection, Pre – set timer of L&T make, Star Delta Starter, Indications for
Load currents in all three phases, Indications for Supply voltages in all three phases etc. Starting
panel must conform to IP 52 protection for enclosure. It shall be mounted indoor inside the Control
room on 50x50x6 mm GS angle supports. Start panel must be earthed with 2 Nos 8 SWG wires. 4
core 16 Sq mm aluminum armored cable must be used for energizing this Start Panel.

 Three phase, 4 wires, copper flexible supply cables suitable for submersible pump operations, ISI
marked, 1100V grade shall be connected to submersible pump through underground trench up to
the well as per CPWD specifications duly protected from brick and sand cushioning.

 A Heavy-duty gunmetal wheel valve (tap) may be provided on the discharge line for drinking water
requirements.

 Provision for lifting the pump in case of overhauling / breakdown maintenance may also be
provided.

 ISI marked PVC or 2nd GI Pipes are to be used for suction as well as discharge water lines.
 An open drain must be provided in the vicinity of the tube well. Detail arrangement shall be

finalized in detailed engineering.

25.00 Yard Earthing:

Earthing shall be provided with GI earth pipe, GS solid rod 25 mm dia and 75x8mm GS flat forming
earth mat. 50x6mm GI flat shall be used for earth-riser along with GI wires / Stay wires as per
requirement of Project Manager.Project Manager shall approve arrangement of earthing network.
Following arrangement envisaged for grid/earth rod/ earth pipe: (Indicative drawing is enclosed with
the document)

Description of equipment Fully outdoor Substation
Earth Pit made of 3 m long, 40 mm
dia GI pipe

2 Nos for power transformer neutral direct connection,
1 No for 33 kV & 11 kV Lightening Arresters direct connection,
3 Nos. for station transformer,
2 Nos. for indoor panels,
2 Nos. for internal electrification works of control room, and
2 Nos. for substation fencing

Earth rod GI solid 25 mm dia 19 Nos (+/-) 20%
Earth mat 75X8 mm GS Flat
Laying of earth mat Below ground 0.5 meter
Earth riser 50x6mm and 25x3 mm GI Flats

Description of equipment Partly outdoor Substation
Earth Pit made of 3 m long, 40 mm
dia GI pipe

2 Nos for power transformer neutral direct connection,
1 No for 33 kV & 11 kV Lightening Arresters direct connection,
3 Nos. for station transformer,
2 Nos. for indoor panels,
2 Nos. for internal electrification works of control room, and
2 Nos. for substation fencing

Earth rod GS solid 25 mm dia 14 Nos (+/-) 20%
Earth mat 75X8 mm GS Flat
Laying of earth mat Below ground 0.5 meter
Earth riser 50x6mm and 25x3 mm GI Flats

Standard requirements / provisions of earthing are enclosed herewith. Connections of earth-grid /
earth – pit with Lightning Arrester and Power Transformer Neutral and Transformer body (at two
distinct points) are to be made using 50X6mm GS flat. Connections of other equipment may be
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provided with 8 SWG GI wire or GI Stay wire as per approval of Project Manager. Following
arrangements are envisaged for earth connection:

1. Power Transformer Neutral 50x8 mm GS Flat
(Two distinct connections)

2. Transformer Body 50x6 mm GS Flat
3. Breaker body / legs (Two distinct connections) 50x6 mm GS Flat
4. Lightning Arrester 50x6 mm GS Flat
5. Station transformer Neutral 25x3 mm GI flat

(Two distinct connections)
6. Fencing 50x6 mm GI Flat
7. Control Panels (Two distinct connections) 50x6 mm GI Flat
8. Isolator structure / handle 50x6 mm GI Flat
9. Steel structure of substation 50x6 mm GI Flat
10. Line meters 25x3 mm GI Flat
11. CT, PT and Cable Tray 25x3 mm GI Flat

Fencing and gate shall be grounded. Moving portion of gate shall be grounded with flexible braided
conductors of equivalent aluminum 25 mm2 sizes of conductors duly lugged and bolted.

In rocky soil where getting required earth resistance is a challenge, chemical rod earthing shall be
used. Overhead line structure shall be connected to chemical earth electrode using 8SWG GI wire.
GI nuts, bolts & washers shall be used to join two GI wires and 20 mm solid spike rod.

GI flats and GI wires must be properly dressed, bundled and fixed on supporting structure at 1 to 2
feet intervals.

26.00 33 KV & 11 KV Isolators:

33 KV & 11 kV, 3-ph, 3 Pin type, Horizontal Mounting type, Gang Operated, Isolator Switch shall be
installed at suitable locations as per instructions of Project Manager to isolate line section, power
transformer, bus bars etc. B Class GI pipe shall be used (without any joints) for operation of isolator
switch. Isolator Switch structure and handle must be earthed using 50x6 GI flat.

27.00 Fabricated steel items:

Fabricated steel structure items DC cross arm, clamp, bracket, clamps, cross bracings, bracings,
strain plate, guarding channels, back clamp, transformer mounting structure etc shall be made of MS
Channels, MS angle, MS flats as per approved drawings.

While fabricating, good quality electrical cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set shall not be used for
fabrication of MS steel items.Weld material shall be distributed equally between the two materials
that were joined. The weld shall be free of waste materials such as slag. The weld surface should
not have any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds
need to demonstrate the required strength. One way to ensure proper strength is to start with a
filler metal and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish. Items
shall be offered for inspection and approval by Project Manager.

In lattice structure substation, gantry structure including all fabricated structure items like DC cross
arm, clamp, bracket, cross bracing etc shall be galvanized.
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28.00 Hardware:

MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
overhead structure items like cross arms, top clamps, brackets, clamps, bracing, strain plates etc.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

29.00 Fire Protection System:

Fire Buckets filled with sand: The fire buckets confirming to IS 2546/1974 filled with sand shall be
installed at two places in new s/s – in control room and in switchyard near power transformer. There
shall be 4 no. of buckets at each location in a s/s. The buckets shall be hanging on a steel stand.
The buckets and the stand shall be as per relevant standards and will be filled with sand.

30.00 Portable Fire Extinguishers:

Carbon dioxide type and Dry chemical powder type fire extinguishers are also to be installed in
newly constructed substation. All the portable extinguishers shall be of free standing type and shall
be capable of discharging freely and completely in upright position. Each extinguisher shall have the
instructions for operating the extinguishers on its body itself. All extinguishers shall be supplied with
initial charge and accessories as required. Portable type extinguishers shall be provided with suitable
clamps for mounting on walls or columns. All extinguishers shall be painted with durable enamel
paint of fire red color conforming to relevant Indian Standards. Capacities of each type shall be as
indicated in the schedule of quantities. Carbon dioxide (CO2, type) extinguisher shall of 4.5 kg for
control room conform to IS:2878. Dry chemical powder type extinguisher shall be of 6 kg capacity
for control room conform to IS:2171.

31.00 Safety and operation equipment:

The substation shall be equipped with one following equipment for smooth operation and
maintenance:

a. Megger 1000 Volt (Electrically as well as manually operated) of Megger/Fluke/Motwane or
equivalent make

b. Earth resistance meter, Megger/Fluke/Motwane or equivalent make
c. Crimping tool for cable from 2.5 sqmm to 185 sqmm,
d. Torque wrench M8 to M16
e. Multi-meter Motwane make analogue type,
f. Tong tester digital 0-600A capacity,
g. Allen key set,
h. ISI marked, Discharge rod 66 KV rating with discharging copper cables & terminals – 6 Nos
i. Electrician tool box – Taparia standard kit
j. Set of D-spanners
k. 12’’ size electrical screw driver
l. 12’’ size electrical hexagonal head screw driver
m. Pipe wrench suitable for 2 ½ inch dia pipe
n. ISI marked rubber mat rated for 11 KV insulation, ¾’’ thick, size 1000mm x 2000 mm – in front

of all the control panels.
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Project Manager shall approve make and type of equipment.

32.00 Following details shall be provided at each substations:

For suitable information to operating staff or the other related persons visiting the substation,
following facilities shall be provided before commissioning of substation or on date of inauguration of
the substation.

 Sketch of substations electrical circuit inside the substation in white cotton impregnated 2 mm thick
hylum sheet 2x2 feet size installed on the wall,

 Notice board 3x3 feet made out of 10 mm thick water proof ply, painted suitably and provided with
1st class teak wood ribs at the sides of 2 x ½ inches size,

 Electrical safety charts,
 Provision for notifying name, address, telephone numbers, qualification details etc of the

operational staff owner intends to post at the substations and their officials in hierarchy,
 Depicting working drawings of cable terminals details and cable laying details in laminated sheets
 Color coding of bus bars and terminal conductors of the feeders using enamel painting round

marks and labeling name of feeders, equipment, etc as defined.

33.00 Others:

Buildings for substation control room – shall be 10mx12m size. Details are enclosed in the tender
drawing.

Indoor trenches covered with 6 mm thick chequirred plates: Concrete trench are required inside
control room with 50x50x6 mm GS angle inserted at the edges for erection of control panels.
Unused part of cable trench shall be covered with 6mm thick MS chequirred plates inside control
room. At the entry point of trench in control room, proper sealing arrangement shall be provided so
as to stop entry of reptiles and rainwater inside control room through trench.

Bi-metallic connectors shall be provided wherever there is a connection between two metal parts on
all electrical equipment like 33/11 KV Power transformer, 11/0.4 KV station transformer, vacuum
circuit breakers, isolators, DO Fuse, Lighting Arrester, etc.

34.00 Labelling:

Each substation equipment shall be labelled using yellow base and black indication marks (number
or digits). 40/50 mm height digits/words shall be used for this purpose. Base shall be made using 2
or more coats of yellow enamel paint till good surface finish. Base preparation shall be completed
before shifting of poles and equipment to site for erection. Base painting and marking of digits shall
be performed by a skilled and trained painter using branded enamel paint, Project Manager shall
approve type and brand of enamel paint. The identification of phases through Red, Yellow and Blue
circles shall be provided on transformer, CT, PT, 33 KV and 11 KV feeder Double Pole structures.

Control panels shall be labelled from front as well as from the back by providing serial number and
name of feeder/transformer. The color coding sign on two adjacent panels shall also be provided
with 100mm dia color circle overlapping two adjacent panel sheet for safety purpose.

Labeling of following information is intended by the owner preferably in local HINDI language:

1. Transformer capacity and designated name like T - 1 or T – 2,
2. VCB designated name
3. Identification of CT & PT
4. Color coding of bus bars, transformer terminals, feeders phases (R-Y-B)
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5. Name of incoming / outgoing feeder – like 11 KV Nandlapur Feeder I
6. Warning instruction, if any, of availability of two sources of HT supply on same structure.
7. Earth pit designation and date of checking,

35.00 Danger board:

Each substation equipment and structures shall be provided with a danger board as per approved
drawing. Danger board shall be in bi-lingual languages (local language and English). Clamp for
danger board, nut-bolts and washers shall be painted with two or more coats of red-oxide and
aluminium paints respectively till smooth surface before installation.

36.00 Site Testing and Pre – Commissioning Checks:

An indicative list of tests is given below. Contractor shall perform any additional test based on
specialties of the items as per the Field Quality Plan/ instructions of the equipment manufacturer or
owner without any extra cost to the Owner. The Contractor shall arrange all instruments required for
conducting these tests along with calibration certificates and shall furnish the list of instruments to
the Owner for approval. Detail test certificates duly signed by Employer’s representative & agency
representative of tests jointly carried out at site before putting the equipment in use, shall be
submitted by the contractor in three copies.

Agency shall also be responsible to prepare Single Line Diagram of substations and an overall power
distribution network of the circle showing 400KV, 220KV, 132KV, 33 KV network and point of
metering. A set of drawings which includes drawing of Single phasing AB Switch, Substation earthing
arrangement are enclosed for basic information. These drawings are not necessarily showing the
exact dimensions of the substations.

37.00 Equipment test records, commissioning test records and drawings –

Factory test certificates of equipment, test certificates at the time of pre-dispatch inspections, pre-
dispatch inspection reports, pre-commissioning check results and post commissioning check results
shall be compiled and provided in three sets to Project Manager for his approval and records.

A copy of such test record shall be offered to electrical inspector and other inspecting officials during
his/her visit to substation for inspection.

38.00 Electrical Inspection by state Electrical Inspectorate:

The substations shall be subjected to the inspection of state owned Electrical Inspectorate for which
payment of fees shall be made by Employer.

The responsibility of contractor shall include rectification / alteration / addition of installation as per
advice of electrical inspector for successful commissioning of the substations within timelimit.

39.00 Arrangement by the Contractor:

Contractor shall project-wise make his own separate arrangements for the following:

1. Opening of a site office-cum-store,
2. Distributions of power supply at all work areas in the substation premises.
3. Construction of office and store (open & covered)
4. Construction of steel fabrication workshop and material/field testing laboratory
5. Round the clock fire protection and security arrangements for site store-cum-office during

construction stage
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40.00 Civil works:

Details scope under civil works have been provided in “Civil Works and Soil Investigation” at
point M below.

Foundation design for power transformer, outdoor type vacuum circuit breaker, control room
building, fencing, gantry structure etc shall be submitted by contractor. While designing OEM
recommendations must be considered. Foundation for power transformer, outdoor type vacuum
circuit breaker, control room building and fencing shall be provided with reinforcement steel. Project
Manager shall approve foundation designs.

41.00 Basic Reference Drawings:

The reference drawings, which are indicative of the type of specifications owner intends to accept,
are annexed with the specification. The contractor shall maintain the overall dimensions of the
substation, buildings, bay length, bay width, phase to earth clearance, phase to phase clearance and
sectional clearances, clearances between buses, bus heights but may alter the locations of
equipment to obtain the statutory electrical clearances required for the substation.

The enclosed drawings give the basic scheme, layout of substation, associated services, earthing
arrangement. These drawings are provided for general information only.

Note:The insulation and RIV levels of the equipment shall be as per values given in the respective
chapter of the equipment.

42.00 Commissioning spares:

The Contractor shall supply spares, which he expects to consume during installation testing and
commissioning of system. The quantity of these spares shall be decided based on his previous
experience, such that site works shall not be hampered due to non-availability of these spares.
Contractor shall submit a complete list of such spares along with the bid, the cost of which shall be
deemed to have been included in the lump-sum proposal price of the package. The contractor, if so
agreed at a cost to be negotiated may leave the unused commissioning spares at the site for use of
owner.

43.00 Recommended spares:

The Contractor shall provide a list of recommended spares giving unit prices and total prices for 3
years of normal continuous operation of equipment. This list shall take into consideration and shall
be given in a separate list. The Owner reserves the right to buy any or all the recommended spares.
The recommended spares parts shall be delivered at the site. The list of recommended spares to be
furnished by the Bidder shall also contain the following:

1. Location of each item installed along with reference drawing number.
2. Service life expectancy of each item.
3. Offer validity period

Price of recommended spares will not be used for evaluation of bids. The prices of these spares will
remain valid for a period of not less than 120 days after the date on which the validity of main bid
expires. Whenever recommended spares are the same as mandatory spares, then the prices of the
mandatory spares and such common recommended spares shall be the same. Further, the prices of
any recommended spares shall be subject to review by the Owner and shall be finalized after mutual
discussions.
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D. New 11 KV Lines

1.00 Survey

Mapping of route of proposed new 11 kV line by foot survey in rural/urban areas be performed
mentioning various milestones. While surveying, existing electrical infrastructure in the locality should
also be mapped. Line alignment (single line diagram) on political map with fair correctness, be
prepared. SLD and foot survey report shall be approved by Project Manager and shall be used as
basic document for assessment of works under the contract. On completion of line work, as built
Single Line Diagram and pole wise line diagram showing pole wise materials used and pole-to-pole
span should be submitted to Project Manager. This details shall be used as reference documents by
Quality Inspecting officials to execute inspection works.

In case of feeder separation, existing agriculture load shall be mapped during survey. A report to be
presented indicating location wise pumps to be fed through separate feeder. Percentage voltage
regulation at farthest point on various spur sections shall be examined during survey and submitted
to project manager who will take a decision for feeder separation works.

2.00 Support (pole):

Following types of support are envisaged for 11 KV overhead line:

a) 8 m/140 kgs PCC Poles - (PCC Pole as per state practice)
b) 13 m long H-Beam 152x152 mm, 37.1 kg/mtr
c) 11 m long H-Beam 152x152 mm, 37.1 kg/mtr
d) 11 M long Steel Tubular poles of Designation 540 SP 52 (IS 2713, Pt I, II, III 1980)
e) 9 M long Steel Tubular poles of Designation 540 SP 28 (IS 2713, Pt I, II, III 1980)

In rural area, PCC poles are to be used. In urban area, PCC or H-Beam supports are to be used of
suitable length. In hilly areas where handling of material is a challenge, tubular poles may be used. In
location specific conditions like forest area, vicinity of other existing overhead lines or permanent
structures etc, H- beam or tubular poles may be used. Steel plate shall be used in steel tubular poles
and cement concrete reinforced plate shall be used as base plate for PCC poles.

H-Beam support and steel tubular poles shall be cleaned till good surface finish and painted with 2 or
more coats of red oxide paint and 2 or more coats of aluminium paint till good finish. Steel tubular
poles and H-Beams shall also be painted with 2 or more coats till good surface finish with anti-
corrosive paint (in case of tubular poles shall also be painted on the inner walls) which goes in to the
foundation. Project Manager shall approved brand and shade of paints.

Painting of H-Beams and Steel Tubular Poles shall be performed at stores. Before shifting to site for
erection, poles shall be offered for inspection and approval by Project Manager or authorized
representative before erection.

3.00 Fabricated steel items:

Fabricated steel items like V cross arm, top clamp, DC cross arm, bracket, clamps, cross bracings,
bracings, strain plate, guarding channels, back clamp, transformer mounting structure etc shall be
made of MS Channels, MS angle, MS flats as per approved drawings.

While fabricating, good quality electrical cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set should not be used for
fabrication of MS steel items.Weld material shall be distributed equally between the two materials that
were joined. The weld shall be free of waste materials such as slag. The weld surface should not have
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any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds need to
demonstrate the required strength. One way to ensure proper strength is to start with a filler metal
and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish. The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Items shall be offered for
inspection and approval by Project Manager.

4.00 Hardware:

MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
overhead structure items like cross arms, top clamps, brackets, clamps, bracing, strain plates etc.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque.The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

5.00 Stay Set:

Galvanized Stay Set with 50x8 mm stay clamp, guy insulator (2Nos.), anchor plate (200x200x6mm) ,
nut-bolts, 2 Nos turn-buckles, 1.8 m long, 16 mm diameter solid GS stay rod & 7/3.15 mm dia GI
stranded wire complete.

Stay set shall be used at all turning locations, conductor dead end supports, double pole structure,
triple pole structure, four pole structure to nullify the tension of conductor. Erection of storm guys at
suitable location in straight line may also be provided. Erection of storm guys at suitable location in
straight line may also be provided.

0.2 cmt cement concreting in mixture 1 part cement, 3 part coarse sand, 6 part 40mm size aggregate
stone chips (1:3:6). 2 Nos. guy insulator shall be provided in stranded GI wire at middle location
between two turn buckles.

6.00 Earthing:

Following earthing arrangements are envisaged for new 11 kV lines:

a) 40 mm dia., 3000 mm long GI pipe earth electrode with test link, RCC pit, RCC cover plate on GI
frame, bentonite powder and other accessories complete

b) GI Earthing spike made of 20mm solid rod
c) Chemical  rod earthing including electrode, chemical, with 2000mm long, 50 mm diameter  GI

pipe, GI Strip of 24x3mm minimum in hard rock locations only.
d) 6 SWG GI wire for earthing and guarding
e) 8 SWG GI wire for earthing and guarding

Each 11 kV line support shall be provided with one GI earthing spike made of 20 mm solid rod or GI
Earth Coil and connected with 8 SWG GI wire. Overhead line structure shall be connected to GI
earthing spike or GI Earth Coil using 8 SWG GI wire. GI nuts, bolts & washers shall be used to join
two GI wires and 20 mm solid spike rod. Project Manager shall decide use of GI Earth Coil or 20mm
dia GI Solid Rod for individual pole earthing.



Volume-I : Section-VII
Scope of Works

29

DDUGJY & IPDS/SBD/NIMM/R0

At railway crossing, line crossing and other specific locations 40 mm dia, 3000 mm long GI pipe earth
electrode with test link, RCC pit, RCC cover plate on GI frame, bentonite powder and other
accessories shall be used. Overhead line structure at these locations shall be connected to GI earth
pipe using 8 SWG GI wire. GI nuts, bolts & washers shall be used to join two GI wires and 40 mm GI
earth pipe.

In rocky soil where getting required earth resistance is a challenge, chemical rod earthing shall be
used. Overhead line structure shall be connected to chemical earth electrode using 8SWG GI wire. GI
nuts, bolts & washers shall be used to join two GI wires and 20 mm solid spike rod.

In road crossings and line crossings, 6 SWG GI wire shall be used for cross lacing and 8 SWG wire
shall be used for guard wires.

GI flats and GI wires must be properly dressed, bundled and fixed on supporting structure at 1 to 2
feet intervals.

7.00 Insulator and hardware –

11 KV polymer/porcelain Disc/Pin insulator with suitable hardware fittings shall be used. Insulator
should be tied properly using binding wire& tape/helical form fitting. In road crossing and line
crossing locations bridling cross arms and pin insulator shall be used.

The individual insulator shall be checked for insulation resistance before overhead line installation.
Insulator should properly be cleaned before installation. No damage/crack insulator should be used.

8.00 ACSR / AAAC Conductors:

Following ACSR Conductors (or equivalent AAAC Conductor) are envisaged for new 11 kV lines:

a) 6/2.11 + 1/2.11 mm (20 mm² Al. Area) - Squirrel
b) 6/2.59 + 1/2.59 mm (30 mm² Al. Area) - Weasel
c) 6/3.35 + 1/3.35 mm (50 mm² Al. Area) - Rabbit
d) 6/4.09 + 1/4.09 mm (80 mm² Al. Area) - Raccoon
e) 6/4.72 mm+7/1.57 mm (100 mm² Al. Area) - Dog

Project Manager shall decide size of conductor on proposed 11 KV line.

Care should be taken while drawing conductor from the drum. Proper roller should be used while
handling conductors during erection. Jointing sleeves, binding materials, PG clamps, bi-metallic
conductor shall be used for conductor jointing, insulators fixing, jumpering and termination at
equipment respectively. There must not be uneven sag between conductor/spans.

Proper sag should be maintained using sag chart table. While tensioning, care should be taken to
avoid tension on pin insulator. Therefore, proper alignment of line to be ensured.

At terminal location, care should be taken while connecting two sections to avoid bird faults.
Therefore, pin insulator is to be used to handle the conductor on DC cross channel.

9.00 11 KV AB Switch:
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11 kV, 3-ph, 600 A, 3 Pin type, Vertical/Horizontal Mounting type, Gang Operated,  AB Switch shall be
installed at cut points and at suitable locations as per instructions of Project Manager. B Class GI pipe
shall be used (without any joints) for operation of switch. AB Switch structure and handle must be
earthed using 8 SWG GI wire.

10.00 Pole numbering:

Each support pole shall be numbered properly labelled using yellow base and black indication marks
(number or digits). 40/50 mm height digits/words should be used for this purpose. Base shall be
made using 2 or more coats of yellow enamel paint till good surface finish. Base preparation shall be
completed before shifting of poles to site for erection. Base painting and marking of digits should be
performed by a skilled and trained painter using branded enamel paint, Project Manager shall approve
type and brand of enamel paint. Warning instruction, if any, of availability of two sources of 33 kV
supply on same structure, at source structure, at cut points should exclusively be provided as per
state practice.

11.00 Anti-climbing device:

3.5 kgs, 2.5mm dia (12 SWG) galvanized barbed wire shall be used on each 11 kV support.
Galvanized barbed wire should be properly dressed and crimped at termination. While wrapping the
wire on support, proper tension should be maintained.

12.00 Danger board:

Each support shall be provided with a danger board with pole clamps as per approved drawing.
Danger board should be in bi-lingual languages (local language and English). Clamp for danger board,
nut-bolts and washers shall be painted with two or more coats of red-oxide and aluminium paints
respectively till smooth surface before installation.

13.00 Support foundation:

Cement concrete in mixture 1 part cement, 3 part coarse sand, 6 part 40 mm size aggregate stone
chips (1:3:6) shall be used in steel tubular poles and H-Beam 11 kV line supports.

In rural areas, PCC pole pit shall be refilled with 200 mm average size of bolder mixed with excavated
earth. Proper ramming shall be performed for better compaction. All Double pole (DP), Triple pole
(TP), cut point poles, Distribution Transformer substation poles and poles erected on water logging
area shall be grouted using cement concrete mixture similar to H-Beam & Tubular poles. Prior
approval of Project Manager shall be obtained for concreting of PCC poles in water logging area.
While preparing route survey report, water logging areas shall be earmarked.

While erecting supports (poles), shuttering must be used for concreting so that proper quantity of
cement concrete mixture be used and assessed during inspection. During concreting proper
compaction by means of mobile vibrator be provided. While starting work of support erection, gang
wise shuttering and mobile vibrator shall be offered for inspection to Project Manager. While erecting
support, mercury level gauge must be used to ensure vertical erection of support.

250mm dia X 12” inch size muffing shall be provided on steel tubular and H-Beam poles to prevent
direct entry of rain water along the poles. Cement Concrete of 1:2:4 (1 part Cement, 2 parts coarse
sand and 4 parts 20mm aggregate stones chips) shall be used for individual poles.

Steel plate shall be used in steel tubular poles and cement concrete reinforced plate shall be used as
base plate for PCC poles.
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14.00 11 kV line for underground railway crossing –

Two separate composite items of 11 kV line railway crossing is kept in BoQ. One is with 300 sq.mm
cable & another one with 185 sq.mm cable.

2 Nos. separate cables shall be laid in separate GI pipe enclosures. At a time, one shall be used and
another shall be kept idle as spare in ready to connect condition. Cable termination, cable
identification, protective covering, laying of jumpering cable etc shall all be completed in this head.
These composite items shall contain following sub-items:

a) 3Cx185 (3Cx300) sqmm XLPE armored cable (approx. length is 0.3 km each) – 2 sets
b) 150mm dia GI pipe of A class (red color painted on edges) for cable protection in underground

laying – 2 sets
c) 150mm dia GI pipe of B class (blue color painted on edges) for cable support at DP structure – 2

sets
d) Outdoor heat shrinkable cable jointing kits for main cable and jumpering cable – 4 Nos for main

cable and 8 Nos for jumpering cables.
e) 11 kV lightening arrestor station class 10kA (6 nos.),
f) 4 Nos GI 3-meters long pipe earthing,
g) 6 SWG GI wires with GI nuts, bolts & washers,
h) Cable markers,
i) Bi-metallic clamps,
j) Jumpering with 11 kV Arial Bunched Cables 200 Sqmmdia (10 mtr) etc – 4 sets

Detail survey of location of railway crossing be performed by contractor to avoid multi-crossing at
nearby location. Prior railway permission for execution of this work shall be obtained by Project
Manager for which necessary technical support shall be provided by contractor. Line crossing shall be
performed using underground cabling. Block on railway traffic shall be arranged by Project Manager.
Contractor should ensure timely completion of work during block period by mobilizing requisite man,
materials and machine at crossing locations.

Horizontal drilling machine shall be used for horizontal bore below railway tracks.

15.00 Quality& Quantity inspection and compliance to the observation:

The line works, before or after commissioning/energisation, shall be inspected by Quality Inspectors
and State Inspection Inspectorate. Contractor shall provide all requisite details of line like approved
survey report, as built drawings and joint measurement sheet to the inspector to conduct. Contractor
shall rectify defects/deficiencies and submit compliance to the observations with supporting
photographs in digital form within one month from receipt of observations.

16.00 Tree-cutting/trimming of tree:

The Contractor shall count, mark and put proper numbers with suitable quality of paint at his own
cost on all the trees that are to be cut/trim to obtain required tree clearance. Contractor shall pay
compensation for any loss or damage for tree cutting due to Contractor’s work. Wherever forest
clearance is envisaged for execution of work, clearance of forest department for tree cutting, if
required, shall be arranged by the Project Manager and compensation shall also be paid by the
Project Manager. Necessary fee if required to pay to Govt. dept. for arranging such clearances shall
paid by Project Manager. However, the contractor would require to provide all necessary assistance
for execution of this work.

17.00 Statutory clearances:
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During execution of 11 KV Line work, all statutory clearances shall be ensured for ground clearance,
line-to-line clearance, road crossing clearance, horizontal and vertical clearances from
buildings/objects etc. All road crossings and line crossings shall be guarded as per specifications.
Conductor joint should not be provided in mid span length. Instead, it should be nearer to the
support.



Volume-I : Section-VII
Scope of Works

33

DDUGJY & IPDS/SBD/NIMM/R0

E. Distribution Transformer Substations

1.00 Survey of Distribution Transformer Substations:

A detailed survey of existing habitation/village shall be performed in presentable document showing
population residing in the un-electrified area/existing electrified area of habitation/ village, best
location of installation of a new distribution transformer substation and the capacity of transformers
to be selected for installation. The capacity of DTR shall be governed by following technical aspects:

a) Optimistic lengths of LT lines needed to feed the beneficiaries,
b) Space available for installation of support/transformers,
c) Probable load expected to come on the transformer due to existing BPL beneficiaries /others

connected /un-connected probable beneficiaries in the locality taking care of their expected load
growth in next 5 years.

d) Distribution Transformers of capacity 16 KVA to 315 KVA (single phase as well as three phase)
shall be decided as per standard rating of distribution transformer as depicted in IS
specifications. Nonstandard ratings of DTR shall not be installed.

e) Distribution Transformers of capacity 16 KVA to 315 KVA (single phase as well as three phase)
shall be installed on double pole structures.  Hence, three phase 11 KV lines shall be laid for 16
KVA to 315 KVA (single phase as well as three phase) capacity sub-stations. Single phase lines
shall only be permitted for 10 KVA single phase transformers mounted on single pole structure.

f) Double pole support galvanized steel structures for 16 KVA and 25 KVA distribution transformers
shall be designed in such a way that they can be augmented to 63 KVA transformer structures
without any addition in near future on technical requirements.

Based on survey report, Project Manager shall decide type, capacity and location of Distribution
Transformer sub-station.

2.00 Following types of support are envisaged for 11/0.4 or 11/0.25 KV Distribution Transformer
Substation support:

f) 8 m/140 kgs PCC Poles - (PCC Pole as per state practice) – up to 100 KVA rating only
g) 13 m long H-Beam 152x152 mm, 37.1 kg/mtr
h) 11 m long H-Beam 152x152 mm, 37.1 kg/mtr
i) 11 M long Steel Tubular poles of Designation 540 SP 52 (IS 2713, Pt I, II, III 1980)
j) 9 M long Steel Tubular poles of Designation 540 SP 28 (IS 2713, Pt I, II, III 1980)

In rural area, PCC poles are to be used. In urban area, PCC or H-Beam supports are to be used of
suitable length. In hilly areas where handling of material is a challenge, tubular poles may be used. In
location specific conditions like forest area, vicinity of other existing lines and permanent structures
etc, H- beam or tubular poles may be used. Steel plate shall be used in steel tubular poles and
cement concrete reinforced plate shall be used as base plate for PCC poles.

PCC supports shall be used for distribution transformer substation up to 100 KVA capacity only.
Beyond 100 KVA rating, H-Beam supports shall be used for mounting of distribution transformer.

H-Beam support and steel tubular poles shall be cleaned till good surface finish and painted with 2 or
more coats of red oxide paint and 2 or more coats of aluminium paint till good finish. Steel tubular
poles and H-Beams shall also be painted with 2 or more coats till good surface finish with anti-
corrosive paint (in case of tubular poles shall also be painted on the inner walls) which goes in the
foundation. Project Manager shall approved brand and shade of paints.

Painting of H-Beams and Steel Tubular Poles shall be performed at stores yard. Before shifting to site
for erection, poles shall be offered for inspection and approval by Project Manager before erection.
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3.00 Fabricated steel items:

Fabricated steel items like DC cross arm (100x50x6 mm), back clamps (65x8 mm), pole clamp (65x8
mm), DO mounting channel (100x50x6 mm), transformer mounting channel (100x50x6 mm),
transformer clamping set (50x50x6 mm), transformer belting set (50x50x6 mm), V cross arm, top
clamp, DC cross arm, bracket, clamps, cross bracings, bracings, strain plate, back clamp, transformer
mounting structure etc shall be made of MS Channels, MS angle, MS flats as per approved drawings.

While fabricating, good quality electric cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set should not be used for
fabrication of MS steel items.Weld material shall be distributed equally between the two materials that
were joined. The weld shall be free of waste materials such as slag. The weld surface should not have
any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds need to
demonstrate the required strength. One way to ensure proper strength is to start with a filler metal
and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Items shall be offered for
inspection and approval by Project Manager.

4.00 Hardware:

MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
overhead structure items like cross arms, top clamps, brackets, clamps, bracing, strain plates etc.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

5.00 Stay Set:

Galvanized Stay Set with 50x8 mm stay clamp, guy insulator (2Nos.), anchor plate (200x200x6mm) ,
nut-bolts, 2 Nos turn-buckles, 1.8 m long, 16 mm diameter solid GS stay rod & 7/3.15 mm dia GI
stranded wire complete.

Stay set shall be used at all sub-station location to nullify the tension of conductor/cable/transformer
on the supports. 0.2 cmt cement concreting in mixture 1 part cement, 3 part coarse sand and 6 part
40mm size aggregate stone chips (1:3:6) shall be provided in the foundation of the stay set. 2 Nos.
guy insulator shall be provided in 7/3.15 mm dia stranded GI wire at middle locations between two
turn buckles.

6.00 Distribution Transformer:

Following type and sizes of minimum 4star rated {as per Bureau of Energy Efficiency (BEE)},
distribution transformers are standardized in the project:

a) 5/6 KVA 1 phase Aluminium / Copper wound DTR
b) 10 KVA 1 phase / 3 phase Aluminium / Copper wound DTR
c) 16 KVA 1 phase / 3 phase Aluminium / Copper wound DTR
d) 25 KVA 1 phase / 3 phase Aluminium / Copper wound DTR
e) 63 KVA 3 phase Aluminium / Copper wound DTR
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f) 100 KVA 3 phase Aluminium / Copper wound DTR
g) 200 KVA 3 phase Aluminium / Copper wound DTR
h) 250 KVA 3 phase Aluminium / Copper wound DTR
i) 315 KVA 3 phase Aluminium / copper wound DTR
Or any other rating as per latest Indian Standard Specification

The Distribution Transformers shall be 11/0.4 KV or 11KV/230 V or 22/0.44 KV non-sealed type
BEE specified minimum 4 Star Distribution Transformers.  The transformers shall be double wound,
three phase, CRGO M3 Grade (0.23mm) or better (The core shall be constructed from high grade,
non-ageing, Cold Rolled Grain Oriented (CRGO) silicon steel of M3 Grade (0.23mm) laminations
only. PRIME CORE M3 Grade (0.23mm) materials are to be used for transformers core.

Distribution Transformers shall be subject to inspection during manufacturing (stage inspection),
pre-delivery inspection, and inspection at site during pre-erection/post erection/post commissioning
conditions. Project Manager shall select samples from the core laminations and get the same
tested in CPRI/ NABL Accredited laboratory to prove the quality of the core material.

The distribution transformers shall be supplied with transformer oil filled up-to maximum
permissible level and breather with silica gel.

The distribution transformers must have been successfully type tested within five years from date
of Letter of Intent and the designs should have been in satisfactory operation for a period not less
than two years as on the date of bid opening. Compliance shall be demonstrated by submitting, (i)
authenticated copies of the type test reports and (ii) performance certificates from the users,
specifically from Central Govt./State Govt. or their undertakings.

4 STAR LEVEL: Each Distribution Transformers must contain minimum 4 Star Label with style and
information provided by the Bureau of Energy Efficiency (B.E.E), Ministry of Power, Government of
India.

The losses in Distribution Transformer should be as per Energy Efficiency Level-2 and above
as specified in IS 1180 (Part-1):2014 for all kVA ratings of distribution transformers

Bimetallic connectors of suitable capacities are to be provided on LT side and on HT side of the
transformer.

T-Clamps should be provided on each jumper on bus bars. Line jumpers should be provided with
adequate size of PG Clamps (Two numbers PG Clamps at each end of jumper).  Clamp should be
made of aluminum grade T-1F as per IS-8309 having good electrical quality aluminum material and
should not be brittle in nature.

Transformers should be tested for pre-commissioning checks which includes Insulation Resistance
Test, ratio test and oil breakdown voltage test. Before formal energisation, oil leakages from the
parts of the transformer, oil level in conservator tank, condition of silica gel, earth connection (two
separate) between neutral and earthing, proper jointing of earth wires/flats at the joints and earth
resistance of the individual earthing pits are to be checked and recorded. On commissioning of the
transformer, phase current and phase to phase voltage, phase to neutral voltage are to be
recorded. The loading on the transformers should be balanced. The quantum of neutral current
flowing through neutral shall be recorded. A record of pre-commissioning checks/tests are to be
prepared and submitted to the Project Manager.
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7.00 ACSR / AAAC Conductor:

ACSR raccoon conductor (or equivalent AAAC Conductor) is to be used for connection between
overhead lines to transformer studs/bushing.

8.00 Distribution box and Power Cabling:

Distribution boxes are to be installed as per specifications enclosed. The boxes are to be erected,
electrically connected with the existing system, properly earthed, and labeled. The test report of pre-
commissioning checks should be prepared and submitted.

All CT terminals are to be ring type and other terminals are fork type. 2.5 sqmm copper multi stands
wiring 1.1 KV grade, ISI marked, IS 694 shall be used for control wiring. A terminal block be provided
between CT and Meter keeping 20% spare terminals.

The distribution boxes are to be earthed using 8 SWG GI wire direct connection to the earthing. 2
NosEarthing bolts on the distribution boards should be provided of 10mm dia.

The single core power cables should be terminated with proper size lugs and gland. Necessary
tagging, identification of cores and dressing of cables with nylon cable ties shall be in the scope of
work. The unutilized holes in the DBs provided for cable entry needs to be plugged properly in a
manner that it must stop access to reptiles, dust and water ingress.

The Low Tension bus bars are to be painted with two or more coats of brush-able epoxy compound
suitable to insulate the bus bars for 415 volts exposure.

The distribution box, for transformersuptoand including 25 KVA, should also house three phase tri-
vector energy meter / single phase meter depending on capacity and type of distribution transformer
as per specifications.  For higher capacity transformers, CT operated meters are to be installed.
Separate LTCT cum Meter Box at eye height shall be installed for housing of meter, CTs, terminal
block and wiring.

The single core un-armored power cables shall be used for connection from Distribution Transformer
to Distribution Box and Distribution Box to Outgoing LT lines. Cable should not be used in
underground laying arrangement. Cables should be dressed & tied properly using clamps /cable ties
at 1 meter intervals and tied with substation structure/poles. At-least one meter cable is to be kept as
spare at the individual ends.
Following arrangements shall be made for LT Distribution Transformers and LT Cables:

No Type of DTR Incomer Outgoing Cable
MCB/Isolator HRC fuse MCCB 1 2

1 5/6/10 KVA 1
Ph

45A SPN MCCB 2x32A SP MCCB 1Cx16 sqmm UA

2 16 KVA 1 Ph 80A SPN MCCB 2x50A SP MCCB 1Cx16 sqmm UA
3 16 KVA 3 Ph 25A TPN MCCB 6x16A SP MCCB 1Cx16 sqmm UA
4 25 KVA 1 Ph 40A SPN MCCB 3x25A SP MCCB 1Cx35 sqmm UA
5 25 KVA 3 Ph 40A TPN MCCB 6x25A SP MCCB 1Cx35 sqmm UA
6 63 KVA 3 Ph 200A TPN Isolator 100 A 6x60A SP MCCB 1Cx50/70 sqmm

UA
1Cx70 sqmm UA

7 100 KVA 3 Ph 200A TPN Isolator 160 A 6x90A SP MCCB 1Cx50/70 sqmm
UA

1Cx150 sqmm UA

8 200 KVA 3 Ph 600A TPN Isolator 315 A 9x120A SP MCCB 1Cx150 sqmm UA 1Cx300 sqmm UA
9 315 KVA 3 Ph 600A TPN Isolator 500 A 12X120A SP MCCB 1CX150 sqmm UA 1CX300 sqmm UA

1.1 KV XLPE Aluminium Conductor, Stranded, un-armored cable be used for connection of
transformer LV bushing to Distribution Box and Distribution box to overhead line.
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9.00 Earthing:

Distribution Transformer Earthing shall be provided with 3 Nosearthing and making earth mat /risers
using 50X6mm GI Flat. Earthing should be provided with GI earth pipe or Chemical Earthing
depending of strata of soil in the location. Project Manager shall decide the type of earthing.

25x3mm GI Flat and 8 SWG GI shall be used for making earthing connection to various sub-station
equipment as per given details. GI Flat and GI wire shall be properly dressed, bunched and clamped
with the support at 2 feet intervals. An overlapping of 35mm shall be used at the place of flat to flat
joint. Two sets of GI nuts, bolts and washers shall be used for flat-to-flat joints. GI nuts, bolts and
washers must be used for GI Flat–to-GI wire & GI wire-to-GI wire joints.

Substation wise measurement of earth resistance of earth pits / mesh and corresponding drawing of
existing earthing arrangement shall be recorded and submitted to Project Manager.

Description of equipment Earth connection
Earthing pits 3 Nos. Earth Pipe 3 m long, 40 mm dia or

Chemical Earthing
Earth mat and riser 50X6 mm GI Flat / 8 SWG GI wire
Laying of earth mat Below ground 0.5 meter

Standard requirements of earthing shall be as under:
a) Earth Pit – 1 for Transformer Neutral,
b) Earth pit - 2 for Lightening Arrester,
c) Earth pit – 3 for Equipment body earthing.

Following arrangement is envisaged for various equipment of distribution transformer substation:
a) Transformer Neutral (Two distinct connections) : GS Flat 25X3mm
b) Transformer Body : GS Flat 25X3mm
c) Lightning Arrester : GS Flat 25X3mm
d) Fencing (Wherever required) : GI wire 8 SWG
e) LT Distribution Box (Two distinct connections) : GI wire 8 SWG
f) AB Switch handle : GI wire 8 SWG
g) Steel structure of substation : GI wire 8 SWG
h) Line meters : GS wire 8 SWG

The location of earth pits should be at-least 3m apart, so that they their earth conductive areas do
not overlap. In rocky soil where getting required earth resistance is a challenge, chemical rod
earthing shall be used in place of normal GI pipe type earthing. Project Manager shall decide type of
earthing pits.

10.00 Metering of DTR:

Single phase or three phase metering of DTR shall be provided. The meter shall be installed in a
metallic enclosure. Enclosure shall be earthed at two locations. The meter board shall be provided
with push-and clamp type terminals. All CT terminals are to be provided with ring type lugs. Meter
shall be tested before installation as per prevailing practice Employer. There would be no testing
charges levied by Employer for testing of meters in their authorized laboratories, if facilities are
available. In case of CT operated meter, metallic LTCT cum Meter box shall be provided at working
height.

Upto 25 KVA transformers, meter shall be installed in distribution box. For transformer capacity 63
KVA and above, LTCT-cum-meter box shall be installed at working height on substation support.
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11.00 Insulator and hardware:

11 KV polymer/porcelain Disc/Pin insulator with suitable hardware fittings shall be used. Insulator
should be tied properly using binding wire/helical form fitting. Bi-metallic clamps must be used at
terminals.

The individual insulator shall be checked for insulation resistance before overhead line installation.
Insulator should properly be cleaned before installation. No damage/crack insulator should be used.

12.00 Substation numbering:

Each Substation should be numbered properly labelled using yellow base and black indication marks
(number or digits). 40/50 mm height digits/words should be used for this purpose. Base shall be
made using 2 or more coats of yellow enamel paint till good surface finish. Base preparation shall be
completed before shifting of poles to site for erection. Base painting and marking of digits should be
performed by a skilled and trained painter using branded enamel paint, Project Manager shall approve
type and brand of enamel paint.

13.00 Anti-climbing device:

3.5 kgs, 2.5mm dia (12 SWG) galvanized barbed wire shall be used on each sub-station support.
Galvanized barbed wire should be properly dressed and crimped at termination. While wrapping the
wire on support, proper tension should be maintained.

14.00 Danger board:

Each support should be provided with a danger board with pole clamps as per approved drawing.
Danger board should be in bi-lingual languages (local language and English). Clamp for danger board,
nut-bolts and washers shall be painted with two or more coats of red-oxide and aluminium paints
respectively till smooth surface before installation.

15.00 Support foundation:

Cement concrete in mixture 1 part cement, 3 part coarse sand, 6 part 40 mm size aggregate stone
chips (1:3:6) shall be used in PCC Pole, steel tubular poles and H-Beam support foundation.

While erecting supports (poles), shuttering must be used for concreting so that proper quantity of
cement concrete mixture be used and assessed during inspection. During concreting proper
compaction by means of mobile vibrator be provided. While starting work of support erection, gang
wise shuttering and mobile vibrator shall be offered for inspection to Project Manager. While erecting
support, mercury level gauge must be used to ensure vertical erection of support.

250mm dia X 12” inch size muffing shall be provided on steel tubular and H-Beam poles to prevent
direct entry of rain water along the poles. Cement Concrete of 1:2:4 (1 part Cement, 2 parts coarse
sand and 4 parts 20mm aggregate stones chips) shall be used for individual poles.

Steel plate shall be used in steel tubular poles and cement concrete reinforced plate shall be used as
base plate for PCC poles.

16.00 11 KV AB Switch:

11 kV, 3-ph, 200 A, 3 Pin type, Horizontal/Vertical Mounting type, Gang Operated,  AB Switch shall be
installed on 100 KVA and more capacity distribution transformer substation only. B Class GI pipe shall
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be used (without any joints) for operation of switch. AB Switch structure and handle must be earthed
using 8 SWG GI wire.

17.00 11 KV Drop Out Fuses:

11 kV, 3-ph, Drop Out fuse units (set of 3 units) along with Support Insulators, Base Channel, fuse
barrel etc. shall be used for all capacity Distribution Transformer Substations. DO Fuse structure shall
be earthed using 8 SWG GI wire.

18.00 Lighting Arrester:

Distribution Class LAs on each phase shall be provided in the sub-station with base steel structure,
terminals bi – metallic connectors / PG clamps and earth connectors. LAs are to be connected with
separate earth connection. 25x3 mm GI flat shall be used for earth connection.
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F. New LT Line

1. Survey:

Mapping of route of proposed new LT line by foot survey in rural/urban areas be performed
mentioning various milestones. While surveying, existing electrical infrastructure in the locality should
also be mapped. Line alignment (single line diagram) on political map with fair correctness, be
prepared. SLD and foot survey report shall be approved by Project Manager and shall be used as
basic document for assessment of works under the contract. On completion of line work, as built
Single Line Diagram and pole wise line diagram showing pole wise materials used and pole-to-pole
span should be submitted to Project Manager. This details shall be used as reference documents by
Quality& Quantity Inspecting officials to execute inspection works.

2. The LT line between distribution transformer and consumers shall be on LT Areal Bunched cables.

3. Support for LT overhead Line:

a) 8 M/140 kgs PCC Poles (PCC Pole as per state practice)
b) 11 M long H-Beam 152x152 mm, 37.1kg/mtr
c) 11 M long Steel Tubular poles of Designation 540 SP 52 (IS 2713, Pt I, II, III 1980)
d) 9 M long Steel Tubular poles of Designation 540 SP 28 (IS 2713, Pt I, II, III 1980)

In rural area, PCC poles are to be used. In urban area, PCC or H-Beam supports are to be used of
suitable length. In hilly areas where handling of material is a challenge, tubular poles may be used. In
location specific conditions like forest area, vicinity of other existing overhead lines or permanent
structures etc, H- beam or tubular poles may be used.

H-Beam support and steel tubular poles shall be cleaned till good surface finish and painted with 2 or
more coats of red oxide paint and 2 or more coats of aluminium paint till good finish. Steel tubular
poles and H-Beams shall also be painted with 2 or more coats till good surface finish with anti-
corrosive paint (in case of tubular poles shall also be painted on the inner walls) which goes in to the
foundation. Project Manager shall approved brand and shade of paints.

Painting of H-Beams and Steel Tubular Poles shall be performed at stores. Before shifting to site for
erection, poles shall be offered for inspection and approval by Project Manager.

4. Fabricated steel items:

Fabricated steel items like clamps, stay clamp, etc shall be made of MS Channels, MS angle, MS flats
as per approved drawings.

While fabricating, good quality electrical cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set should not be used for
fabrication of MS steel items. Weld material shall be distributed equally between the two materials
that were joined. The weld shall be free of waste materials such as slag. The weld surface should not
have any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds need
to demonstrate the required strength. One way to ensure proper strength is to start with a filler metal
and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish. The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Items shall be offered for
inspection and approval by Project Manager.
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5. Hardware:

MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
overhead structure wherever required.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

6. Galvanized Stay Set with 50x8 mm stay clamp, guy insulator (1 No.), anchor plate (200x200x6mm),
nut-bolts, 2 Nos turn-buckles, 1.8 m long, 16 mm diameter solid GS stay rod shall be used with
7/3.15 mm dia GI stranded wire.

Stay set shall be used at all turning locations, cable dead end locations to nullify the tension of the
cable. Erection of storm guys at suitable location in straight line may also be provided. Erection of
storm guys at suitable location in straight line may also be provided.

0.2 cmt cement concreting in mixture 1 part cement, 3 part coarse sand, 6 part 40mm size aggregate
stone chips (1:3:6). 2 Nos. guy insulator shall be provided in stranded GI wire at middle location
between two turn buckles.

7. Following earthing arrangements are envisaged for new LT lines:

7.1.1. 40 mm dia., 3000 mm long GI pipe earth electrode with test link, RCC pit, RCC cover plate on
GI frame, bentonite powder and other accessories complete

7.1.2. GI Earthing spike made of 20mm solid rod or 8 SWG, 50 turns earthing coil
7.1.3. Chemical  rod earthing including electrode, chemical, with 2000mm long, 50 mm diameter  GI

pipe, GI Strip of 24x3mm minimum in hard rock locations only.
7.1.4. 8 SWG GI wire for earthing and guarding

Every sixth LT line support shall be provided with one GI earthing spike made of 20 mm solid rod or
GI Earth Coil and connected with 8 SWG GI wire. Overhead steel items shall be connected to GI
earthing spike or GI Earth Coil using 8 SWG GI wire. GI nuts, bolts & washers shall be used to join
two GI wires and 20 mm solid spike rod. Project Manager shall decide use of GI Earth Coil or 20mm
dia GI Solid Rod for individual pole earthing.

In rocky soil where getting required earth resistance is a challenge, chemical rod earthing shall be
used. Overhead line structure shall be connected to chemical earth electrode using 8SWG GI wire. GI
nuts, bolts & washers shall be used to join two GI wires and 20 mm solid spike rod.

GI wires must be properly dressed and fixed on supporting structure at 1 to 2 feet intervals.

8. LT line shall form following areal bunched XLPE cables:

8.01 1X16 (Ph) + 1X25 (bare messenger cum neutral) SQ. MM.
8.02 1X16 (Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting)SQ. MM.
8.03 3X16(Ph)+1X25 (bare messenger cum neutral) SQ. MM.
8.04 3 X 16(Ph) +1x25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ. MM.
8.05 1X25(Ph)+1x25 (bare messenger cum neutral) SQ. MM.
8.06 1X25(Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ. MM.
8.07 3X25(Ph)+1X25 (bare messenger cum neutral) SQ. MM.
8.08 3 X 25(Ph) +1x25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ. MM.
8.09 1X35(Ph)+1X25 (bare messenger cum neutral) SQ. MM.
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8.10 1x35(Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ. MM.
8.11 3X35(Ph)+1X25 (bare messenger cum neutral) SQ. MM.
8.12 3X35 (Ph) + 1x25 (bare messenger cum neutral)+ 1x16 (insulated Street lighting) SQ. MM.
8.13 3X50(Ph)+1X35 (bare messenger cum neutral) SQ. MM.
8.14 3X50 (Ph)+1x35 (bare messenger cum neutral) +1x16 (insulated Street lighting) SQ. MM.
8.15 3X95(Ph)+1X70 (bare messenger cum neutral) SQ. MM.
8.16 3X95(Ph)+1X70 (bare messenger cum neutral) +1x16 (insulated Street lighting) SQ. MM.

9. Distribution box:

Single phase or three phase distribution box shall be provided for extending power supply to LT
consumers. Distribution Box (DB) shall be mounted on LT pole with MS clamp of 40x3 mm size duly
painted. DB shall be earthed using 8 SWG GI wire.

Single phase DB shall be suited for two core 25 sqmmaluminium conductor cable as incomer and 8
nos. two core 10 sqmm conductor cables as outgoing cables. Three phase DB shall be suited for four
core 35 sqmmaluminium conductor cable as incomer and 4 nos. four core 16 sqmm conductor cables
as outgoing cables.

The distribution box shall be installed only at locations where BPL connections are provided.

10. Connection from ABC cable:

2Cx25 sqmm cable or 4Cx35 sqmm cable shall be used between LT line and Distribution box. T-
connector shall be used at LT line for tapping. While tapping connection from ABC cable, highly skilled
lineman/wireman shall be deployed along with sophisticated cutting plier/tool so that no damage
should result in AB cable conductor. T-connector should be crimped properly for resistance
free/maintenance free electric connection. Alternately, piercing type connector may be used for
tapping of LT connection from ABC cable conductor.

11. Pole numbering:

Each support pole should be numbered properly labelled using yellow base and black indication marks
(number or digits). 40/50 mm height digits/words should be used for this purpose. Base shall be
made using 2 or more coats of yellow enamel paint till good surface finish. Base preparation shall be
completed before shifting of poles to site for erection. Base painting and marking of digits should be
performed by a skilled and trained painter using branded enamel paint, Project Manager shall approve
type and brand of enamel paint.

12. Anti-climbing device:

3.5 kgs, 2.5mm dia (12 SWG) galvanized barbed wire shall be used on each LT line support.
Galvanized barbed wire should be properly dressed and crimped at termination. While wrapping the
wire on support, proper tension should be maintained.

13. Danger board:

Each support should be provided with a danger board with pole clamps as per approved drawing.
Danger board should be in bi-lingual languages (local language and English). Clamp for danger board,
nut-bolts and washers shall be painted with two or more coats of red-oxide and aluminium paints
respectively till smooth surface before installation.

14. Support foundation:
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Cement concrete in mixture 1 part cement, 3 part coarse sand, 6 part 40 mm size aggregate stone
chips (1:3:6) shall be used in steel tubular poles and H-Beam LT line supports.

In rural areas, PCC pole pit shall be refilled with 200 mm average size of bolder mixed with excavated
earth. Proper ramming shall be performed for better compaction. PCC pole at cut point and PCC poles
erected on water logging area shall be grouted using cement concrete mixture similar to H-Beam &
Tubular poles. Prior approval of Project Manager shall be obtained for concreting of PCC poles in
water logging area. While preparing route survey report, water logging areas shall be earmarked.

While erecting supports (poles), shuttering must be used for concreting so that proper quantity of
cement concrete mixture be used and assessed during inspection. During concreting proper
compaction by means of mobile vibrator be provided. While starting work of support erection, gang
wise shuttering and mobile vibrator shall be offered for inspection to Project Manager. While erecting
support, mercury level gauge must be used to ensure vertical erection of support.

250mm dia X 12” inch size muffing shall be provided on steel tubular and H-Beam poles to prevent
direct entry of rain water along the poles. Cement Concrete of 1:2:4 (1 part Cement, 2 parts coarse
sand and 4 parts 20mm aggregate stones chips) shall be used for individual poles.

Steel plate shall be used in steel tubular poles and cement concrete reinforced plate shall be used as
base plate for PCC poles.

15. Quality& Quantity inspection and compliance to the observation:

The line works, before or after commissioning/energisation, shall be inspected by Quality Inspectors
and State Inspection Inspectorate. Contractor shall provide all requisite details of line like approved
survey report, as built drawings and joint measurement sheet to the inspector to conduct. Contractor
shall rectify defects/deficiencies and submit compliance to the observations with supporting
photographs in digital form within one month from receipt of observations.

16. Tree-cutting/trimming of tree:

The Contractor shall count, mark and put proper numbers with suitable quality of paint at his own
cost on all the trees that are to be cut/trim to obtain required tree clearance. Contractor shall pay
compensation for any loss or damage for tree cutting due to Contractor’s work. Wherever forest
clearance is envisaged for execution of work, clearance of forest department for tree cutting, if
required, shall be arranged by the Project Manager and compensation shall also be paid by the
Project Manager. Necessary fee if required to pay to Govt. dept. for arranging such clearances shall
paid by Project Manager. However, the contractor would require to provide all necessary assistance
for execution of this work.

17. Statutory clearances:

During execution of LT Line works, all statutory clearances shall be ensured for ground clearance,
line-to-line clearance, road crossing clearance etc.

18. The earthing point of distribution transformer should be extended to the single phase beneficiary
premises having en-route earth connection at every 6th supports. The earth conductor is to be
connected with earth point provided in the premises of single phase consumers. The bearer wire shall
be earthed at every sixth pole.

19. Bearer wire of LT AB cable shall be anchored through eyehook or dead end (anchor) clamps.

20. Extra length of continuous AB cable along with messenger / bearer wire shall be properly dressed and
clamped.
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21. LT Consumer Connection From Service Pole (As Per Rec Spec.5/1986)

21.1. General arrangement for LT consumer connection shall be as depicted in REC Construction Standard
drawing H-1 and H-2. For all identified BPL (Below Poverty Line) consumers, the contractor shall carry
out following works:

a. Service line from nearby LT pole/Distribution Board/Distribution Transformer,
b. Installation of energy meter, metal meter box, double pole miniature circuit breaker, meter

board and earthing point,
c. Internal wiring works comprising of separate wooden/ Fiber Glass Reinforced Polyester sheet

moulding compound (SMC) board, 5 A switch & socket, one separate LED light point,
bakelite/wooden round base to house pendant holder, LED lamp, internal wiring between
meter board to switch board and switch board to pendant holder.

d. Testing of consumer meter at distribution licensee’s test laboratory,

Following materials shall be used for single phase service connection:

21.1.1. Service Cable: 2.5 mm
2

twin core (unarmoured) PVC insulated cables with aluminium conductors
as per REC Specification 26/1983 shall be used, Alternatively, PVC insulated cables with
embedded bearer wire as per REC Specification No27 /1983 can also be used. These are
particularly useful for costal and polluted areas, where corrosion of G.I bearer wire is a problem.
Following are instruction for service cables:

a. The cable shall be free of joints,
b. The cables shall have substantial weather proof and weather resisting properties.
c. The span shall not be more than 35 meters or shorter as indicated in REC

Construction Standards H-1 to H-9.
d. The size of the bearer wire, which should be used invariably when insulated wire

services are given should be 3.15 mm (10 SWG) GI wire (55-95 kg. quality)
e. The service wire should be taken through suitable porcelain spool or any other

insulating cleat attached with bearer wire by means of binding wire.

21.1.2. Meter Board: The meter board should be preferably of the box type with sides covered and back
open i.e. the meter board will have a frame all round having a clear depth of 40mm to which
front board will be fixed. Size of the meter board should be 350 x 200 mm. Each meter board
shall be provided with 4(four) anchor bolts 6 mm. Meter board shall be of good quality wood or
Fiber Glass Reinforced Polyester sheet moulding compound (SMC) board. The back part of the
board should be covered.

21.1.3. Switch Board: Wooden / Fiber Glass Reinforced Polyester sheet moulding compound (SMC) board
{200x150x40 (minimum)} should be installed at normal operating height. Following accessories
shall be installed on switch board:

i. 2 Nos. ISI mark, Piano type 5A, 240V, Switch,
ii. 1 No ISI mark, 5A, 240V, three-pin socket,

21.1.4. Service Supports: Service supports comprising of G.I. Pipe, M.S. angle or Rigid Steel conduit and
of sizes given in REC Construction Standard H-1 shall be used.

21.1.5. Single Phase energy meter: Fully Static, class 1.0, compatible with state’s existing metering
system, 5-30A, 240 Volts. Meter body and cover shall be sealed after testing and adjustment with
the sealing plier in association with DISCOM officials.
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21.1.6. PVC Pipe: PVC Pipe 25 mm2dia (ISI marked) as per IS-2509 (3 mtr piece) for service termination
– if PVC pipe is being used to receive service wire, then 3 meter length angle 35x35x5mm duly
painted shall be used to support the pipe.

21.1.7. GI Wire: 3.15mm dia hard quality GI wire as per IS 280 is to be used to support the service wire
coming from the LT line pole and for guy. The service wire shall have ground clearance of
5800mm across the road, 5500mm along the road and 4000mm elsewhere. The span should not
be more than 35 meters.

21.1.8. LT line support should be installed matching with the single-phase-service-wire length
requirements of “up to 35 meters”.

21.1.9. GI pipe or MS angle 35mmx35mmx5mm shall be clamped firmly using 40x3mm MS flat clamps at
at-least two locations.

21.1.10. GI Medium Class ISI marked, (Blue tripped painted) pipe 20 mm dia (3 mtr single length without
joints) as per IS 1161

21.1.11. Double pole miniature circuit breaker - 16 amps (one number)

21.1.12. Meter box for single phase meter made of shall be provided for meter protection. The
Polycarbonate Meter Box (MMBs) shall be 285mmx200mmx150mm(i.e. height x width x depth).

21.1.13. Reel Insulator and Egg Insulator as per requirements,

21.1.14. G.I. Wire No. 10 (3.15 MM) (For extension of system earth to meter board)

21.1.15. Protection and Earthing: Meter board {200x350x40mm(minimum)} should house earth terminal
as per CEA regulationsand 16 A two pole MCB. It should be installed at 1500mm min height on
the wall.  The earth terminal shall be installed and maintained by DISCOM/Distribution licensee.
The back part of the board should also be covered.

21.1.16. House wiring: Each BPL Household shall be provided with internal house wiring between switch
board and Angle Holder. 1 No. 9W screw type LED Lamp shall also be provided. PVC insulated
and PVC sheathed single core 1.5 sq mm multi-strandscopper conductor cable as per IS
694/1990 (ISI marked) wiring on PVC pipe (IS marked) IS 2509 as per specification shall be
used. Clips for supporting the pipes at every 1 feet distance shall be used.

All construction activities shall be performed as per REC construction standard H-1. The switch
board shall be installed at operating height whereas lamp should be installed at a height of 7 to 8
feet above the ground level depending on availability of height in consumer house.  Neutral wire
should not be short-circuited. Earthing point of three-pin socket should be connected with earth
point installed on the meter board.
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G. Augmentation and Renovation

1. Section-I: 33/11 kV substation augmentation

Following types of augmentation works are envisaged in 33/11 kV substation:

a. Installation of additional 3.15 MVA Transformer with two additional bay on 11 KV side.
b. Installation of additional 5 MVA Transformer with two additional bay on 11 KV side.
c. Installation of additional 6.3 MVA Transformer with three additional bay on 11 KV side.
d. Installation of additional 8 MVA Transformer with four additional bay on 11 KV side.
e. Installation of additional 10 MVA Transformer with four additional bay on 11 KV side.
f. 11 KV out-door yard extension for additional bay H-beam structure.
g. 11 KV out-door yard extension for additional bay by providing PCC support (pole).
h. 33 KV out-door yard extension for additional bay by providing H-beam structure.
i. Installation of 33 KV VCB for 1.6 MVA, 3.15 MVA, 5.0 MVA Transformer.
j. Augmentation of Power Transformer without additional bay on 11 KV side 1.65 MVA to 3.15 MVA.
k. Augmentation of Power Transformer without additional bay on 11 KV side 3.15 MVA to 5.0 MVA.
l. Augmentation of Power Transformer without additional bay on 11 KV side 5.00 MVA to 8.0 MVA.
m. Augmentation of Power Transformer without additional bay on 11 KV side with old transformer 1.6

MVA to 3.15 MVA.
n. Augmentation of Power Transformer without additional bay on 11 KV side with old transformer 3.15

MVA to 5.0 MVA.
o. Augmentation of Power Transformer using old transformer with 2 no. additional bay on 11 KV side

1.6 MVA to 3.15 MVA.
p. Augmentation of Power Transformer using old transformer with 2 no. additional bay on 11 KV side

3.15 MVA to 5.0 MVA.
q. Augmentation of Power Transformer with 2 no. additional bay on 11 KV side 1.6 MVA to 3.15 MVA.
r. Augmentation of Power Transformer with 2 no. additional bay on 11 KV side 3.15 MVA to 5.0 MVA.
s. Augmentation of Power Transformer with 2 no. additional bay on 11 KV side 5.00 MVA to 8.0 MVA.
t. Capacitor Bank 600 KVAR - Fixed type.
u. Capacitor Bank 1200 KVAR - Auto type.
v. Capacitor Bank 1500 KVAR - Auto type.
w. Revamping of 33/11 kV substation earth mat.

Above list is of various options of substation renovation/augmentation. The list of works is indicative.
Employer shall provide location wise exact details of works to be executed on existing substation.
Accordingly, various BoQ items (extracted from items of new 33/11 kV substations) shall be utilized.
Item-wise scope of works under new 33/11 kV substations is detailed out under scope of new
substation. It shall be utilized on item to item requirement under renovation/augmentation of 33/11 kV
substation also. Under this head, only damaged/defective items with approval of Project Manager shall
be replaced by good ones. All removed defective/damaged items and good replaced power transformers
received should be returned to employer’s stores within a time limit decided by the Project Manager in
the same condition as replaced.

2. Section-II: Renovation/Augmentation of 33 kV line

1.00 Augmentation of 3 phase 33 kV line using additional supports matching with length and type of
existing support  is envisaged on following type of supports:
i. 9.1 meter long /280 KG PCC Poles (PCC Pole as per state practice)
ii. 11 m or 13 m long H-Beam 152x152 mm 37.1 kg/m
iii. 11 M long steel Tubular poles with welded steel base plate of Designation 540 SP 52 (IS 2713,

Pt I, II, III 1980)
iv. 13 M long steel Tubular poles with welded steel base plate of Designation 540 SP 72 (IS 2713,

Pt I, II, III 1980)
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2.00 Augmentation of existing conductor with following type of new ACSR conductor including jointing
sleeves, binding materials and helical formed fittings etc as required are envisaged under this work-

i. 6/4.72 mm+7/1.57 mm (100 mm² Al. Area) - Dog replacing existing raccoon conductor
ii. 6/4.09 + 1/4.09 mm (80 mm² Al. Area) - Raccoon replacing existing rabbit/weasel conductor
iii. 30/2.59 + 7/2.59 mm (150 mm² Al. Area) - Wolf replacing existing dog/raccoon conductor
iv. 30/3.00 + 7/3.00 mm (200 mm² Al. Area) - Panther replacing existing dog/raccoon/wolf

conductor

3.00 While executing this work, mid span pole with all fittings may be provided matching with existing
poles of the line.

4.00 Following works shall also be executed by contractor under this head –

a. Replacement of damaged insulators
b. Straightening of tilted supports by providing additional foundation or by providing boulders etc

as required.
c. Revamping of pole earthing and replacement of GI earth wire.
d. Labelling, providing danger board, providing anti climbing device and painting of all the poles

shall be in the scope of work
e. Replacement of damaged/bent V-cross arms & top clamps with new ones
f. Providing of stay set wherever required
g. Providing of guarding wherever required
h. Removal of old conductor in coil form, removal of old steel structure, removal of old conductor

fittings, removal of any other worn out/defective material and deposit them in Employer’s store
within a reasonable time as decided by Project Manager

Item-wise scope of works under renovation/augmentation of 33 kV line is detailed out under scope of
new 33 kV line. It shall be utilized on item to item requirement under renovation/augmentation of 33 kV
line also.

3. Section-III: Renovation/Augmentation of 11 kV line

1.00 Augmentation of 3 phase 11 kV line using additional supports matching with length and type of
existing support  is envisaged on following type of supports:

a. 8 meter long /140 KG PCC Poles (PCC Pole as per state practice)
b. 9 m or 11 m or 13 m long H-Beam 152x152 mm 37.1 kg/m
c. 11 M long steel Tubular poles with welded steel base plate of Designation 540 SP 52 (IS

2713, Pt I, II, III 1980)
d. 13 M long steel Tubular poles with welded steel base plate of Designation 540 SP 72 (IS

2713, Pt I, II, III 1980)

2.00 Augmentation of existing conductor with following type of new ACSR conductor including jointing
sleeves, binding materials and helical formed fittings etc as required are envisaged under this work-

a. 6/3.35 + 1/3.35 mm (50 mm² Al. Area) - Rabbit by replacing existing weasel/squirrel
conductor

b. 6/4.09 + 1/4.09 mm (80 mm² Al. Area) - Raccoon by replacing existing
rabbit/weasel/squirrel conductor

c. 6/4.72 mm+7/1.57 mm (100 mm² Al. Area) - Dog by replacing existing raccoon/rabbit
conductor
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3.00 While executing this work, mid span pole with all fittings may be provided matching with existing
poles of the line.

4.00 Following works shall also be executed by contractor under this head –

a. Replacement of damaged insulators
b. Straightening of tilted supports by providing additional foundation or by providing boulders etc

as required.
c. Revamping of pole earthing and replacement of GI earth wire.
d. Labelling, providing danger board, providing anti climbing device and painting of all the poles

shall be in the scope of work
e. Replacement of damaged/bent V-cross arms & top clamps with new ones
f. Providing of stay set wherever required
g. Providing of guarding wherever required
h. Removal of old conductor in coil form, removal of old steel structure, removal of old conductor

fittings, removal of any other worn out/defective material and deposit them in Employer’s store
within a reasonable time as decided by Project Manager

Item-wise scope of works under renovation/augmentation of 11 kV line is detailed out under scope of
new 11 kV line. It shall be utilized on item to item requirement under renovation/augmentation of 11 kV
line also.

4. R & M and augmentation of Distribution Transformer Substations

1.00 Survey of Distribution Transformer Substations:

A detailed survey of overloaded Distribution Transformer substation shall be performed. Existing
electrical connected loading and habitation/village shall be surveyed and a presentable document
showing population residing in the un-electrified area/existing electrified area of habitation/ village
shall be performed. Based on survey, best option for augmentation of distribution transformer
substation and the capacity of new transformer shall be decided. The capacity of augmented DTR
shall be governed by following technical aspects:

a) Optimistic lengths of LT lines needed to feed the existing consumers, existing un-connected
consumers and future growth in electrical loading,

b) Space available for installation of support/transformers,
c) Probable load expected to come on the transformer due to existing BPL beneficiaries /others

connected /un-connected probable beneficiaries in the locality taking care of their expected load
growth in next 5 years.

d) Distribution Transformers of capacity 16 KVA to 315 KVA (single phase as well as three phase)
shall be decided as per standard rating of distribution transformer as depicted in IS
specifications. Nonstandard ratings of DTR shall not be installed.

e) Distribution Transformers of capacity 16 KVA to 315 KVA (single phase as well as three phase)
shall be installed on existing structures/plinth.

Based on survey report, Project Manager shall decide type, capacity and location of Distribution
Transformer sub-station for augmentation/R&M works.

2.00 Following types of works are envisaged for Distribution Transformer sub-station for
augmentation/R&M works:

a. Replacement of defective materials of DTR substations
b. Re-erection/re-concreting of substation supports
c. Dismantling of defective/worn-out steel structure materials, 11 kV/LT equipment like

Lightening Arrester, DO Fuse, Distribution box, LT cable, jumpering conductor, terminal
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clamps, insulators etc as required. Shifting of dismantled material to Employer’s store within
reasonable period of time.

d. Installation of stay set for strengthening of DTR substation structure.
e. Topping up of new and filtered transformer oil wherever required.
f. De-moisturizing of silica gel, filling of transformer oil in silica gel breather.
g. Providing new DTR substation equipment like steel structure materials, 11 kV/LT equipment

like Lightening Arrester, DO Fuse, Distribution box, LT cable, jumpering conductor, terminal
clamps, insulators etc

h. Renovation of DTR substation earthing by providing new earth pits, inter connection of earth
pits and their connection to various equipment

i. Cleaning of metallic structure items by rubbing through emery paper and re-painting using two
codes of red oxide paint and two coats of aluminium oxide paints of reputed type and make as
approved by Project Manager using painting brush.

3.00 Fabricated steel items:

Fabricated steel items like DC cross arm (100x50x6 mm), back clamps (65x8 mm), pole clamp (65x8
mm), DO mounting channel (100x50x6 mm), transformer mounting channel (100x50x6 mm),
transformer clamping set (50x50x6 mm), transformer belting set (50x50x6 mm), V cross arm, top
clamp, DC cross arm, bracket, clamps, cross bracings, bracings, strain plate, back clamp, transformer
mounting structure etc shall be made of MS Channels, MS angle, MS flats as per approved drawings.

While fabricating, good quality electric cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set should not be used for
fabrication of MS steel items. Weld material shall be distributed equally between the two materials
that were joined. The weld shall be free of waste materials such as slag. The weld surface should not
have any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds need
to demonstrate the required strength. One way to ensure proper strength is to start with a filler metal
and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish. The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Items shall be offered for
inspection and approval by Project Manager.

4.00 Hardware:

MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
overhead structure items like cross arms, top clamps, brackets, clamps, bracing, strain plates etc.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

5.00 Stay Set:

Galvanized Stay Set with 50x8 mm stay clamp, guy insulator (2Nos.), anchor plate (200x200x6mm) ,
nut-bolts, 2 Nos turn-buckles, 1.8 m long, 16 mm diameter solid GS stay rod & 7/3.15 mm dia GI
stranded wire complete.

Stay set shall be used at all sub-station location to nullify the tension of conductor/cable/transformer
on the supports. 0.2 cmt cement concreting in mixture 1 part cement, 3 part coarse sand and 6 part
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40mm size aggregate stone chips (1:3:6) shall be provided in the foundation of the stay set. 2 Nos.
guy insulator shall be provided in 7/3.15 mm dia stranded GI wire at middle locations between two
turn buckles.

6.00 Distribution Transformer:

Following type and sizes of minimum 4star rated {as per Bureau of Energy Efficiency (BEE)},
distribution transformers are standardized in the project for augmentation:

a) 5/6 KVA 1 phase Aluminium / Copper wound DTR
b) 10 KVA 1 phase /  3 phase Aluminium / Copper wound DTR
c) 16 KVA 1 phase / 3 phase Aluminium / Copper wound DTR
d) 25 KVA 1 phase / 3 phase Aluminium / Copper wound DTR
e) 63 KVA 3 phase Aluminium / Copper wound DTR
f) 100 KVA 3 phase Aluminium / Copper wound DTR
g) 200 KVA 3 phase Aluminium / Copper wound DTR
h) 250 KVA 3 phase Aluminium / Copper wound DTR
i) 315 KVA 3 phase Aluminium / copper wound DTR

Or any other rating as per latest Indian Standard Specification

The Distribution Transformers shall be 11/0.4 KV or 11KV/230 V or 22/.44 KV non-sealed type BEE
specified minimum 4 Star Distribution Transformers.  The transformers shall be double wound,
three phase, CRGO M3 Grade (0.23mm) or better (The core shall be constructed from high grade,
non-ageing, Cold Rolled Grain Oriented (CRGO) silicon steel of M3 Grade (0.23mm) laminations
only. PRIME CORE M3 Grade (0.23mm) materials are to be used for transformers core.

Distribution Transformers shall be subject to inspection during manufacturing (stage inspection),
pre-delivery inspection, and inspection at site during pre-erection/post erection/post commissioning
conditions. Project Manager shall select samples from the core laminations and get the same
tested in CPRI/ NABL Accredited laboratory to prove the quality of the core material.

The new distribution transformers shall be supplied with transformer oil filled up-to maximum
permissible level and breather with silica gel.

The distribution transformers must have been successfully type tested within five years from date
of Letter of Intent and the designs should have been in satisfactory operation for a period not less
than two years as on the date of bid opening. Compliance shall be demonstrated by submitting, (i)
authenticated copies of the type test reports and (ii) performance certificates from the users,
specifically from Central Govt./State Govt. or their undertakings.

4 STAR LEVEL: Each Distribution Transformers must contain minimum 4 Star Label with style and
information provided by the Bureau of Energy Efficiency (B.E.E), Ministry of Power, Government of
India.

The losses in Distribution Transformer should be as per Energy Efficiency Level-2 and above
as specified in IS 1180 (Part-1):2014 for all kVA ratings of distribution transformers

Bimetallic connectors of suitable capacities are to be provided on LT side and on HT side of the
transformer.

T-Clamps should be provided on each jumper on bus bars. Line jumpers should be provided with
adequate size of PG Clamps (Two numbers PG Clamps at each end of jumper).  Clamp should be
made of aluminum grade T-1F as per IS-8309 having good electrical quality aluminum material and
should not be brittle in nature.
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Transformers should be tested for pre-commissioning checks which includes Insulation Resistance
Test, ratio test and oil breakdown voltage test. Before formal energisation, oil leakages from the
parts of the transformer, oil level in conservator tank, condition of silica gel, earth connection (two
separate) between neutral and earthing, proper jointing of earth wires/flats at the joints and earth
resistance of the individual earthing pits are to be checked and recorded. On commissioning of the
transformer, phase current and phase to phase voltage, phase to neutral voltage are to be
recorded. The loading on the transformers should be balanced. The quantum of neutral current
flowing through neutral shall be recorded. A record of pre-commissioning checks/tests are to be
prepared and submitted to the Project Manager.

7.00 ACSR / AAAC Conductor:

ACSR raccoon conductor (or equivalent AAAC conductor) is to be used for connection between
overhead lines to transformer studs/bushing.

8.00 Distribution box and Power Cabling:

Distribution boxes are to be installed as per specifications enclosed. The boxes are to be erected,
electrically connected with the existing system, properly earthed, and labeled. The test report of pre-
commissioning checks should be prepared and submitted.

All CT terminals are to be ring type and other terminals are fork type. 2.5 sqmm copper multi stands
wiring 1.1 KV grade, ISI marked, IS 694 shall be used for control wiring. A terminal block be provided
between CT and Meter keeping 20% spare terminals.

The distribution boxes are to be earthed using 8 SWG GI wire direct connection to the earthing. 2
NosEarthing bolts on the distribution boards should be provided of 10mm dia.

The single core power cables should be terminated with proper size lugs and gland. Necessary
tagging, identification of cores and dressing of cables with nylon cable ties shall be in the scope of
work. The unutilized holes in the DBs provided for cable entry needs to be plugged properly in a
manner that it must stop access to reptiles, dust and water ingress.

The Low Tension bus bars are to be painted with two or more coats of brush-able epoxy compound
suitable to insulate the bus bars for 415 volts exposure.

The distribution box 16 KVA should also house three phase tri-vector energy meter / single phase
meter depending on capacity and type of distribution transformer as per specifications.
For higher capacity transformers, CT operated meters are to be installed. Separate LTCT cum Meter
Box at eye height shall be installed for housing of meter, CTs, terminal block and wiring.

The single core un-armored power cables shall be used for connection from Distribution Transformer
to Distribution Box and Distribution Box to Outgoing LT lines. Cable should not be used in
underground laying arrangement. Cables should be dressed & tied properly using clamps /cable ties
at 1 meter intervals and tied with substation structure/poles. At-least one meter cable is to be kept as
spare at the individual ends.

Following arrangements shall be made for LT Distribution Transformers and LT Cables:

No Type of DTR Incomer Outgoing Cable
MCB/Isolator HRC fuse MCCB 1 2

1 5/6/10 KVA 1 Ph 45A SPN MCCB 2x32A SP MCCB 1Cx16 sqmm UA
2 16 KVA 1 Ph 80A SPN MCCB 2x50A SP MCCB 1Cx16 sqmm UA
3 16 KVA 3 Ph 25A TPN MCCB 6x16A SP MCCB 1Cx16 sqmm UA



Volume-I : Section-VII
Scope of Works

52

DDUGJY & IPDS/SBD/NIMM/R0

No Type of DTR Incomer Outgoing Cable
MCB/Isolator HRC fuse MCCB 1 2

4 25 KVA 1 Ph 40A SPN MCCB 3x25A SP MCCB 1Cx35 sqmm UA
5 25 KVA 3 Ph 40A TPN MCCB 6x25A SP MCCB 1Cx35 sqmm UA
6 63 KVA 3 Ph 200A TPN

Isolator
100 A 6x60A SP MCCB 1Cx50/70

sqmm UA
1Cx70
sqmm UA

7 100 KVA 3 Ph 200A TPN
Isolator

160 A 6x90A SP MCCB 1Cx50/70
sqmm UA

1Cx150
sqmm UA

8 200 KVA 3 Ph 600A TPN
Isolator

315 A 9x120A SP MCCB 1Cx150
sqmm UA

1Cx300
sqmm UA

9 315 KVA 3 Ph 600A TPN
Isolator

500 A 12X120A SP MCCB 1CX150
sqmm UA

1CX300
sqmm UA

1.1 KV XLPE Aluminium Conductor, Stranded, un-armored cable be used for connection of
transformer LV bushing to Distribution Box and Distribution box to overhead line.

9.00 Earthing:

Distribution Transformer Earthing shall be provided with 3 Nosearthing and making earth mat /risers
using 50X6mm GI Flat. Earthing should be provided with GI earth pipe or Chemical Earthing
depending of strata of soil in the location. Project Manager shall decide the type of earthing.

25x3mm GI Flat and 8 SWG GI shall be used for making earthing connection to various sub-station
equipment as per given details. GI Flat and GI wire shall be properly dressed, bunched and clamped
with the support at 2 feet intervals. An overlapping of 35mm shall be used at the place of flat to flat
joint. Two sets of GI nuts, bolts and washers shall be used for flat-to-flat joints. GI nuts, bolts and
washers must be used for GI Flat–to-GI wire & GI wire-to-GI wire joints.

Substation wise measurement of earth resistance of earth pits / mesh and corresponding drawing of
existing earthing arrangement shall be recorded and submitted to Project Manager.

Description of equipment Earth connection
Earthing pits 3 Nos. Earth Pipe 3 m long, 40 mm dia or

Chemical Earthing
Earth mat and riser 50X6 mm GI Flat / 8 SWG GI wire
Laying of earth mat Below ground 0.5 meter

Standard requirements of earthing shall be as under:
d) Earth Pit – 1 for Transformer Neutral,
e) Earth pit - 2 for Lightening Arrester,
f) Earth pit – 3 for Equipment body earthing.

Following arrangement is envisaged for various equipment of distribution transformer substation:
i) Transformer Neutral (Two distinct connections) : GS Flat 25X3mm
j) Transformer Body : GS Flat 25X3mm
k) Lightning Arrester : GS Flat 25X3mm
l) Fencing (Wherever required) : GI wire 8 SWG
m) LT Distribution Box (Two distinct connections) : GI wire 8 SWG
n) AB Switch handle : GI wire 8 SWG
o) Steel structure of substation : GI wire 8 SWG
p) Line meters : GS wire 8 SWG

The location of earth pits should be at-least 3m apart, so that they their earth conductive areas do
not overlap. In rocky soil where getting required earth resistance is a challenge, chemical rod
earthing shall be used in place of normal GI pipe type earthing. Project Manager shall decide type of
earthing pits.
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10.00 Metering of DTR:

Single phase or three phase metering of DTR shall be provided. The meter shall be installed in a
metallic enclosure. Enclosure shall be earthed at two locations. The meter board shall be provided
with push-and clamp type terminals. All CT terminals are to be provided with ring type lugs. Meter
shall be tested before installation as per prevailing practice Employer. There would be no testing
charges levied by Employer for testing of meters in their authorized laboratories, if facilities are
available. In case of CT operated meter, metallic LTCT cum Meter box shall be provided at working
height.

11.00 Insulator and hardware:

11 KV polymer/porcelain Disc/Pin insulator with suitable hardware fittings shall be used. Insulator
should be tied properly using binding wire/helical form fitting. Bi-metallic clamps must be used at
terminals.

The individual insulator shall be checked for insulation resistance before overhead line installation.
Insulator should properly be cleaned before installation. No damage/crack insulator should be used.

12.00 Substation numbering:

Each Substation should be numbered properly labelled using yellow base and black indication marks
(number or digits). 40/50 mm height digits/words should be used for this purpose. Base shall be
made using 2 or more coats of yellow enamel paint till good surface finish. Base preparation shall be
completed before shifting of poles to site for erection. Base painting and marking of digits should be
performed by a skilled and trained painter using branded enamel paint, Project Manager shall approve
type and brand of enamel paint.

13.00 Anti-climbing device:

3.5 kgs, 2.5mm dia (12 SWG) galvanized barbed wire shall be used on each sub-station support.
Galvanized barbed wire should be properly dressed and crimped at termination. While wrapping the
wire on support, proper tension should be maintained.

14.00 Danger board:

Each support should be provided with a danger board with pole clamps as per approved drawing.
Danger board should be in bi-lingual languages (local language and English). Clamp for danger board,
nut-bolts and washers shall be painted with two or more coats of red-oxide and aluminium paints
respectively till smooth surface before installation.

15.00 Support foundation:

Cement concrete in mixture 1 part cement, 3 part coarse sand, 6 part 40 mm size aggregate stone
chips (1:3:6) shall be used in PCC Pole, steel tubular poles and H-Beam support foundation.

While erecting supports (poles), shuttering must be used for concreting so that proper quantity of
cement concrete mixture be used and assessed during inspection. During concreting proper
compaction by means of mobile vibrator be provided. While starting work of support erection, gang
wise shuttering and mobile vibrator shall be offered for inspection to Project Manager. While erecting
support, mercury level gauge must be used to ensure vertical erection of support.

250mm dia X 12” inch size muffing shall be provided on steel tubular and H-Beam poles to prevent
direct entry of rain water along the poles. Cement Concrete of 1:2:4 (1 part Cement, 2 parts coarse
sand and 4 parts 20mm aggregate stones chips) shall be used for individual poles.
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Steel plate shall be used in steel tubular poles and cement concrete reinforced plate shall be used as
base plate for PCC poles.

16.00 11 KV AB Switch:

11 kV, 3-ph, 200 A, 3 Pin type, Horizontal/Vertical Mounting type, Gang Operated,  AB Switch shall be
installed on 100 KVA and more capacity distribution transformer substation only. B Class GI pipe shall
be used (without any joints) for operation of switch. AB Switch structure and handle must be earthed
using 8 SWG GI wire.

17.00 11 KV Drop Out Fuses:

11 kV, 3-ph, Drop Out fuse units (set of 3 units) along with Support Insulators, Base Channel, fuse
barrel etc. shall be used for all capacity Distribution Transformer Substations. DO Fuse structure shall
be earthed using 8 SWG GI wire.

18.00 Lighting Arrester:

Distribution Class LAs on each phase shall be provided in the sub-station with base steel structure,
terminals bi – metallic connectors / PG clamps and earth connectors. LAs are to be connected with
separate earth connection. 25x3 mm GI flat shall be used for earth connection.

5. Section-IV: Renovation/Augmentation of LT line

1.00 Conversion of LT line using additional supports with all fittings matching with length and type of
existing support  is envisaged on following type of supports:

a) 8 m/140 kgs PCC Poles (PCC Pole as per state practice)
b) 13 m long H-Beam 152x152 mm, 37.1kg/mtr
c) 11 m long H-Beam 152x152 mm, 37.1kg/mtr
d) 11 M long Steel Tubular poles with welded steel base plate of Designation 540 SP 52 (IS 2713, Pt

I, II, III 1980)
e) 9 M long Steel Tubular poles with welded steel base plate of Designation 540 SP 28 (IS 2713, Pt

I, II, III 1980)

2.00 Conversion of existing LT line of bare conductor with following type of new ABC cable LT line as
required are envisaged under this work-

2.01 1X16 (Ph) + 1X25 (bare messenger cum neutral) SQ. MM.
2.02 1X16 (Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting)SQ. MM.
2.03 3X16(Ph)+1X25 (bare messenger cum neutral) SQ. MM.
2.04 3 X 16(Ph) +1x25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ. MM.
2.05 1X25(Ph)+1x25 (bare messenger cum neutral) SQ. MM.
2.06 1X25(Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ. MM.
2.07 3X25(Ph)+1X25 (bare messenger cum neutral) SQ. MM.
2.08 3 X 25(Ph) +1x25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ. MM.
2.09 1X35(Ph)+1X25 (bare messenger cum neutral) SQ. MM.
2.10 1x35(Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ. MM.
2.11 3X35(Ph)+1X25 (bare messenger cum neutral) SQ. MM.
2.12 3X35 (Ph) + 1x25 (bare messenger cum neutral)+ 1x16 (insulated Street lighting) SQ. MM.
2.13 3X50(Ph)+1X35 (bare messenger cum neutral) SQ. MM.
2.14 3X50 (Ph)+1x35 (bare messenger cum neutral) +1x16 (insulated Street lighting) SQ. MM.
2.15 3X95(Ph)+1X70 (bare messenger cum neutral) SQ. MM.
2.16 3X95(Ph)+1X70 (bare messenger cum neutral) +1x16 (insulated Street lighting) SQ. MM.
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3.00 While executing this work, mid span pole with all fittings may be provided matching with existing
poles of the line.

4.00 Following works shall also be executed by contractor under this head –

a) Straightening of tilted supports by providing additional foundation or by providing boulders etc as
required.

b) Revamping of pole earthings and replacement of GI earth wire.
c) Labelling, providing danger board, providing anti climbing device and painting of all the poles

shall be in the scope of work
d) Providing of stay set wherever required
e) Removal of old bare conductor and depositing in Employer’s store

Item-wise scope of works under renovation/augmentation of LT line is detailed out under scope of
new LT line. It shall be utilized on item to item requirement under renovation/augmentation of LT
line also.

5.00 Cable connection to distribution box and to consumer.

All removed old material shall be deposited to employer’s store in a reasonable time as decided by
Project Manager.



Volume-I : Section-VII
Scope of Works

56

DDUGJY & IPDS/SBD/NIMM/R0

H. HIGH VOLTAGE DISTRIBUTION SYSTEM (HVDS)

1.00 HVDS system shall be used in following three situations:

a. To provide LT power supply to remote/farthest locations particularly in hilly areas or farthest
location in newly developed plain areas. In this case entire work of erecting 11 kV lines,
providing Distribution Transformers shall be executed. While executing HVDS scheme, extreme
care to be taken to estimate loading on distribution transformer as capacity of distribution
transformer shall be between 10 KVA to 25 KVA.

b. In areas where length of LT line is more than 300 meters causing line losses and in theft prone
areas where unauthorized hooking is observed, HVDS is recommended. Existing LT line
supports shall be used for erection of 11 kV lines.

c. To provide dedicated distribution transformer at location of agriculture pump (for maximum
two pumps) connections by either extending 11kV new line or by converting existing LT lines
to 11 kV line.

2.00 Survey of 11 kV line:

Mapping of route of proposed new HVDS system or conversion of LT line to 11 kV line by foot survey
in rural/urban areas be performed mentioning various milestones. While surveying, existing electrical
infrastructure in the locality should also be mapped. Line alignment (single line diagram) on political
map with fair correctness, be prepared. SLD and foot survey report shall be approved by Project
Manager and shall be used as basic document for assessment of works under the contract. On
completion of line work, as built Single Line Diagram and pole wise line diagram showing pole wise
materials used and pole-to-pole span should be submitted to Project Manager. This details shall be
used as reference documents by Quality Inspecting officials to execute inspection works.

3.00 Survey of Distribution Transformer Substations:

A detailed survey of existing habitation/village shall be performed in presentable document showing
population residing in the un-electrified area/existing electrified area of habitation/ village, best
location of installation of a new distribution transformer substation and the capacity of transformers
to be selected for installation. The capacity of DTR shall be governed by following technical aspects:

a) Optimistic lengths of service lines needed to feed the beneficiaries,
b) Space available for installation of support/transformers,
c) Probable load expected to come on the transformer due to existing BPL beneficiaries /others

connected /un-connected probable beneficiaries in the locality taking care of their expected load
growth in next 5 years.

d) Distribution Transformers of capacity 16 KVA to 25 KVA (single phase as well as three phase as
per detailed given) shall be installed on double pole structures.  Hence, three phase 11 KV lines
shall be laid for 16 KVA to 25 KVA (single phase as well as three phase) capacity sub-stations.
Single phase 11 KV lines (2-wire) shall only be permitted for 10 KVA single phase transformers
mounted on single pole structure. However, V-cross arms and top clamp shall be used on each
line support so that whenever needed, this 2-wire line may be converted to 3-phase 11 kV line by
erecting an additional conductor.

e) Double pole support steel structures for 16 KVA and 25 KVA distribution transformers shall be
designed in such a way that they can be augmented to 63 KVA transformer structures without
any addition in near future on technical requirements.

f) Single phase 10 KVA distribution transformer shall be installed on single pole structure.
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Based on survey report, Project Manager shall decide type, capacity and location of Distribution
Transformer sub-station.

4.00 Existing LT infrastructure:

Existing LT lines’ conductor and fittings shall be dismantled. Tilted supports, if any, shall be
straightened. Poles erected in water logging areas or loose soil areas shall be provided with cement
concrete foundation.

5.00 Mid span support:

Requirement of mid span pole with all fittings, to suit 11 kV line conductor shall be examined during
survey. Project Manager shall approve requirement of mid span poles and extra concreting on
existing poles.

While deciding mid span poles, project manager shall decide type and length of poles matching with
existing supports available in the field. Stay set wherever required in existing line to be converted
may be provided.

6.00 Support for conversion of existing LT line into 11 KV overhead line and for new 11 kV line:

i. 8 m/140 kgs PCC Poles (PCC Pole as per state practice)
ii. 11 m long H-Beam 152x152 mm, 37.1 kg/mtr
iii. 9 M long Steel Tubular poles of Designation 540 SP 28 (IS 2713, Pt I, II, III 1980)

Steel plate shall be used in steel tubular poles and cement concrete reinforced plate shall be used as
base plate for PCC poles.

7.00 Fabricated steel items:

Fabricated steel items like DC cross arm (100x50x6 mm), back clamps (65x8 mm), pole clamp (65x8
mm), DO mounting channel (100x50x6 mm), transformer mounting channel (100x50x6 mm),
transformer clamping set (50x50x6 mm), transformer belting set (50x50x6 mm), V cross arm, top
clamp, DC cross arm, bracket, clamps, cross bracings, bracings, strain plate, guarding channels,
back clamp, transformer mounting structure etc shall be made of MS Channels, MS angle, MS flats
as per approved drawings.

While fabricating, good quality electric cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set should not be used for
fabrication of MS steel items. Weld material shall be distributed equally between the two materials
that were joined. The weld shall be free of waste materials such as slag. The weld surface should
not have any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds
need to demonstrate the required strength. One way to ensure proper strength is to start with a
filler metal and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish. The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Items shall be offered for
inspection and approval by Project Manager.

8.00 Hardware:
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MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying
of overhead structure items like cross arms, top clamps, brackets, clamps, bracing, strain plates etc.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

9.00 Stay Set:

Galvanized Stay Set with 50x8 mm stay clamp, guy insulator (1No.), anchor plate (200x200x6mm) ,
nut-bolts, 2 Nos turn-buckles, 1.8 m long, 16 mm diameter solid GS stay rod & 7/3.15 mm dia GI
stranded wire complete.

Stay set shall be used at all sub-station location to nullify the tension of conductor/cable/transformer
on the supports. 0.2 cmt cement concreting in mixture 1 part cement, 3 part coarse sand and 6 part
40mm size aggregate stone chips (1:3:6) shall be provided in the foundation of the stay set. 2 Nos.
guy insulator shall be provided in 7/3.15 mm dia stranded GI wire at middle locations between two
turn buckles.Erection of storm guys at suitable location in straight line may also be provided.

10.00 Distribution Transformer:

Following type and sizes of minimum 4star rated {as per Bureau of Energy Efficiency (BEE)},
distribution transformers with all accessories are standardized in the project under HVDS:

a) 5/6 KVA 1 phase Aluminium / Copper wound DTR
b) 10 KVA 1 phase /  3 phase Aluminium / Copper wound DTR
c) 16 KVA 1 phase / 3 phase Aluminium / Copper wound DTR
d) 25 KVA 1 phase / 3 phase Aluminium / Copper wound DTR
e) 63 KVA 3 phase Aluminium / Copper wound DTR
f) 100 KVA 3 phase Aluminium / Copper wound DTR
g) 200 KVA 3 phase Aluminium / Copper wound DTR
h) 250 KVA 3 phase Aluminium / Copper wound DTR
i) 315 KVA 3 phase Aluminium / copper wound DTR
Or any other rating as per latest Indian Standard Specification

The Distribution Transformers shall be 11/0.4 KV or 11KV/230 V or 22/0.44 KV non-sealed type BEE
specified minimum 4 Star Distribution Transformers.  The transformers shall be double wound, three
phase, CRGO M3 Grade (0.23mm) or better. The core shall be constructed from high grade, non-
ageing, Cold Rolled Grain Oriented (CRGO) silicon steel of M3 Grade (0.23mm) laminations only.
PRIME CORE M3 Grade (0.23mm) materials are to be used for transformers core.

Distribution Transformers shall be subject to inspection during manufacturing (stage inspection),
pre-delivery inspection, and inspection at site during pre-erection/post erection/post commissioning
conditions. Project Manager shall select samples from the core laminations and get the same tested
in CPRI/ NABL Accredited laboratory to prove the quality of the core material at any time during
pre-dispatch instruction/inspection at site etc.

The distribution transformers shall be supplied with transformer oil filled up-to maximum permissible
level and all accessories viz. breather with silica gel etc.

The distribution transformers must have been successfully type tested within five years from date of
Letter of Intent and the designs should have been in satisfactory operation for a period not less
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than two years as on the date of bid opening. Compliance shall be demonstrated by submitting, (i)
authenticated copies of the type test reports and (ii) performance certificates from the users,
specifically from Central Govt./State Govt. or their undertakings.

4 STAR LEVEL: Each Distribution Transformers must contain minimum 4 Star Label with style and
information provided by the Bureau of Energy Efficiency (B.E.E), Ministry of Power, Government of
India.

The losses in Distribution Transformer should be as per Energy Efficiency Level-2 and above
as specified in IS 1180 (Part-1):2014 for all kVA ratings of distribution transformers

Bimetallic clamps of suitable capacities and size are to be provided on LT side and on HT side of
the transformer.

T-Clamps should be provided on each jumper on bus bars. Line jumpers should be provided with
adequate size of PG Clamps (Two numbers PG Clamps at each end of jumper).  Clamp should be
made of aluminum grade T-1F as per IS-8309 having good electrical quality aluminum material and
should not be brittle in nature.

Transformers should be tested for pre-commissioning checks which includes Insulation Resistance
Test, ratio test and oil breakdown voltage test. Before formal energisation, oil leakages from the
parts of the transformer, oil level in conservator tank, condition of silica gel, earth connection (two
separate) between neutral and earthing, proper jointing of earth wires/flats at the joints and earth
resistance of the individual earthing pits are to be checked and recorded. On commissioning of the
transformer, phase current and phase to phase voltage, phase to neutral voltage are to be
recorded. The loading on the transformers should be balanced. The quantum of neutral current
flowing through neutral shall be recorded. A record of pre-commissioning checks/tests are to be
prepared and submitted to the Project Manager.

11.00 ACSR / AAAC Conductor:

ACSR raccoon conductor (or equivalent AAAC conductor) is to be used for connection between
overhead lines to transformer studs/bushing.All road crossings and line crossings shall be guarded
as per specifications. Conductor joint should not be provided in mid span length. Instead, it should
be nearer to the support.

12.00 11 KV AB Switch:

11 kV, 3-ph, 600 A, 3 Pin type, Vertical/Horizontal Mounting type, Gang Operated,  AB Switch shall
be installed at cut points and at suitable locations as per instructions of Project Manager. B Class GI
pipe shall be used (without any joints) for operation of switch. AB Switch structure and handle must
be earthed using 8 SWG GI wire.

13.00 Distribution box and Power Cabling:

Distribution boxes are to be installed as per specifications enclosed. The boxes are to be erected,
electrically connected with the existing system, properly earthed, and labeled. The test report of
pre-commissioning checks should be prepared and submitted.

The distribution boxes are to be earthed using 8 SWG GI wire direct connection to the earthing. 2
NosEarthing bolts on the distribution box should be provided of 10mm dia.
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The single core power cables should be terminated with proper size lugs and gland. Necessary
tagging, identification of cores and dressing of cables with nylon cable ties shall be in the scope of
work. The unutilized holes in the DBs provided for cable entry needs to be plugged properly in a
manner that it must stop access to reptiles, dust and water ingress.

The Low Tension bus bars are to be painted with two or more coats of brush-able epoxy compound
suitable to insulate the bus bars for 415 volts exposure.

The distribution box should also house three phase tri-vector energy meter / single phase meter
depending on capacity and type of distribution transformer as per specifications.

The single core un-armored power cables shall be used for connection from Distribution
Transformer to Distribution Box and Distribution Box to Outgoing LT lines. Cable should not be used
in underground laying arrangement. Cables should be dressed & tied properly using clamps /cable
ties at 1 meter intervals and tied with substation structure/poles. At-least one meter cable is to be
kept as spare at the individual ends.

Following arrangements shall be made for LT Distribution Transformers and LT Cables:

No Type of DTR Incomer Outgoing Cable
MCB/Isolator HRC fuse MCCB 1 2

1 5/6/10 KVA 1 Ph 45A SPN MCCB 2x32A SP MCCB 1Cx16 sqmm UA
2 16 KVA 1 Ph 80A SPN MCCB 2x50A SP MCCB 1Cx16 sqmm UA
3 16 KVA 3 Ph 25A TPN MCCB 6x16A SP MCCB 1Cx16 sqmm UA
4 25 KVA 1 Ph 40A SPN MCCB 3x25A SP MCCB 1Cx35 sqmm UA
5 25 KVA 3 Ph 40A TPN MCCB 6x25A SP MCCB 1Cx35 sqmm UA
6 63 KVA 3 Ph 200A TPN

Isolator
100 A 6x60A SP MCCB 1Cx50/70

sqmm UA
1Cx70
sqmm UA

7 100 KVA 3 Ph 200A TPN
Isolator

160 A 6x90A SP MCCB 1Cx50/70
sqmm UA

1Cx150
sqmm UA

8 200 KVA 3 Ph 600A TPN
Isolator

315 A 9x120A SP MCCB 1Cx150
sqmm UA

1Cx300
sqmm UA

9 315 KVA 3 Ph 600A TPN
Isolator

500 A 12X120A SP MCCB 1CX150
sqmm UA

1CX300
sqmm UA

1.1 KV XLPE Aluminium Conductor, Stranded, un-armored cable be used for connection of
transformer LV bushing to Distribution Box and Distribution box to overhead line.

14.00 Earthing:

Distribution Transformer Earthing shall be provided with 3 Nosearthing and making earth mat /risers
using 50X6mm GI Flat. Earthing should be provided with GI earth pipe or Chemical Earthing
depending of strata of soil in the location. Project Manager shall decide the type of earthing.

25x3mm GI Flat and 8 SWG GI wire shall be used for making earthing connection to various sub-
station equipment as per given details. GI Flat and GI wire shall be properly dressed, bunched and
clamped with the support at 2 feet intervals. An overlapping of 35mm shall be used at the place of
flat to flat joint. Two sets of GI nuts, bolts and washers shall be used for flat-to-flat joints. GI nuts,
bolts and washers must be used for GI Flat–to-GI wire & GI wire-to-GI wire joints.

Substation wise measurement of earth resistance of earth pits / mesh and corresponding drawing of
existing earthing arrangement shall be recorded and submitted to Project Manager.

Description of equipment Earth connection
Earthing pits 3 Nos. Earth Pipe 3 m long, 40 mm dia or

Chemical Earthing
Earth mat and riser 50X6 mm GI Flat / 8 SWG GI wire
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Laying of earth mat Below ground 0.5 meter

Standard requirements of earthing shall be as under:
g) Earth Pit – 1 for Transformer Neutral,
h) Earth pit - 2 for Lightening Arrester,
i) Earth pit – 3 for Equipment body earthing.

Following arrangement is envisaged for various equipment of distribution transformer substation:
q) Transformer Neutral (Two distinct connections) : GS Flat 25X3mm
r) Transformer Body : GS Flat 25X3mm
s) Lightning Arrester : GS Flat 25X3mm
t) Fencing (Wherever required) : GI wire 8 SWG
u) LT Distribution-cum-meter Box (Two distinct connections) : GI wire 8 SWG
v) Steel structure of substation : GI wire 8 SWG

The location of earth pits should be at-least 3m apart, so that they their earth conductive areas do
not overlap. In rocky soil where getting required earth resistance is a challenge, chemical rod
earthing shall be used in place of normal GI pipe type earthing. Project Manager shall decide type of
earthing pits.

15.00 Insulator and hardware –

11 KV polymer/porcelain Disc/Pin insulator with suitable hardware fittings shall be used. Insulator
should be tied properly using binding wire/helical form fitting. Bi-metallic clamps must be used at
terminals.

The individual insulator shall be checked for insulation resistance before overhead line installation.
Insulator should properly be cleaned before installation. No damage/crack insulator should be used.

16.00 Substation numbering:

Each Substation should be numbered properly labelled using yellow base and black indication marks
(number or digits). 40/50 mm height digits/words should be used for this purpose. Base shall be
made using 2 or more coats of yellow enamel paint till good surface finish. Base preparation shall be
completed before shifting of poles to site for erection. Base painting and marking of digits should be
performed by a skilled and trained painter using branded enamel paint, Project Manager shall approve
type and brand of enamel paint.

17.00 Anti-climbing device:

3.5 kgs, 2.5mm dia (12 SWG) galvanized barbed wire shall be used on each sub-station support.
Galvanized barbed wire should be properly dressed and crimped at termination. While wrapping the
wire on support, proper tension should be maintained.

18.00 Danger board:

Each support should be provided with a danger board with pole clamps as per approved drawing.
Danger board should be in bi-lingual languages (local language and English). Clamp for danger board,
nut-bolts and washers shall be painted with two or more coats of red-oxide and aluminium paints
respectively till smooth surface before installation.

19.00 Support foundation:
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Cement concrete in mixture 1 part cement, 3 part coarse sand, 6 part 40 mm size aggregate stone
chips (1:3:6) shall be used in PCC Pole, steel tubular poles and H-Beam support foundation.

While erecting supports (poles), shuttering must be used for concreting so that proper quantity of
cement concrete mixture be used and assessed during inspection. During concreting proper
compaction by means of mobile vibrator be provided. While starting work of support erection, gang
wise shutting and mobile vibrator shall be offered for inspection to Project Manager. While erecting
support, mercury level gauge must be used to ensure vertical erection of support.

250mm dia X 12” inch size muffing shall be provided on steel tubular and H-Beam poles to prevent
direct entry of rain water along the poles. Cement Concrete of 1:2:4 (1 part Cement, 2 parts coarse
sand and 4 parts 20mm aggregate stones chips) shall be used for individual poles.

Steel plate shall be used in steel tubular poles and cement concrete reinforced plate shall be used as
base plate for PCC poles.

20.00 11 KV Drop Out Fuses:

11 kV, 3-ph, Drop Out fuse units (set of 3 units) along with Support Insulators, Base Channel, fuse
barrel etc. shall be used for all capacity Distribution Transformer Substations. DO Fuse structure shall
be earthed using 8 SWG GI wire.

21.00 Lighting Arrester:

Distribution Class LAs shall be provided in the sub-station with base steel structure, terminals bi –
metallic connectors / PG clamps and earth connectors. LAs are to be connected with separate earth
connection. 25x3 mm GI flat shall be used for earth connection.
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I. Feeder Metering (in existing substations):

The meters shall be procured centrally under New Initiative of Material Mobilisation. Supply and
erection of meter Box as well as other accessories shall be under the scope of contractor including
erection of meters provided by DISCOM/Power Department. Taking delivery of meters from
DISCOM/Power Deptt.stores, loading, transportation, unloading at site etc shall be under the scope of
contractor. The size of meter shall be provided by the Project Manager.

1.00 In existing substations, feeder metering shall be provided through two composite items. Payments
against supply and erection shall be released on completion of supply as well as erection works as
per composite item-wise scope as under:

a. 33 KV Feeder Metering – Under this composite item, all required works like supply&erection of
outdoor oil immersed type metering equipment comprising of 33kV/110V Potential Transformer and
3 ph 4 wire Current Transformer of ratio 400-200/5A including supporting steel fabricated structure,
earthing coil, 2Cx2.5 sqmm copper control stranded unarmoured cable, 16 mm dia nuts & bolts,
danger board, 8 SWG GI earth wire etc. The meter shall be provided by the employer.

b. 11 KV Feeder Metering - Under this composite item, all required works like supply&erection of
outdoor oil immersed type metering equipment comprising of 11 kV/110 V, 3 ph 4 wire CT ratio 300-
150/5A including supporting steel fabricated structure, earthing coil, 2Cx2.5 sqmm copper control
stranded unarmoured cable, 16 mm dia nuts & bolts, danger board, 8 SWG GI earth wire etc. The
meter shall be provided by the employer.

2.00 Metering Equipment:

Following two types of metering equipment are envisaged in the work comprising of:

a. 33 kV/110 V Metering Equipment (CTPT Unit) with CT of ratio 400-200/5 A
b. 11 kV/110 V Metering Equipment (CTPT Unit) with CT of ratio 300-150/5 A

3.00 Meter shall be HT trivector DLMS compliant category suitable for substation/feeder metering. Meter
shall be 3 ph 4 w 110 V 5 A accuracy class 0.5s with GSM (GPRS compatible) modem.

4.00 Fabricated steel items for mounting of metering equipment and meter-cum-meter box structure etc
shall be made of MS Channels, MS angle, MS flats as per approved drawings.

While fabricating, good quality electrical cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set should not be used for
fabrication of MS steel items. Weld material shall be distributed equally between the two materials
that were joined. The weld shall be free of waste materials such as slag. The weld surface should not
have any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds need
to demonstrate the required strength. One way to ensure proper strength is to start with a filler metal
and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Items shall be offered for
inspection and approval by Project Manager.

5.00 Hardware:
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MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
above steel overhead structure items.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

6.00 Earthing:

Following earthing arrangements are envisaged for feeder metering equipment:

21.2. GI Earthing spike made of 20mm solid rod or 8 SWG earthing coil
21.3. Chemical  rod earthing including electrode, chemical, with 2000mm long, 50 mm diameter

GI pipe, GI Strip of 24x3mm minimum in hard rock locations only.

a. 8 SWG GI wire for earthing

Each 11 kV or 33 kV metering equipment shall be provided with one GI earthing spike made of 20
mm solid rod or GI Earth Coil and connected with 8 SWG GI wire. Overhead line structure shall be
connected to GI earthing spike or GI Earth Coil using 8 SWG GI wire. GI nuts, bolts & washers shall
be used to join two GI wires and 20 mm solid spike rod.

In rocky soil where getting required earth resistance is a challenge, chemical rod earthing shall be
used. Overhead line structure shall be connected to chemical earth electrode using 8SWG GI wire. GI
nuts, bolts & washers shall be used to join two GI wires and 20 mm solid spike rod. GI wires must be
properly dressed, bundled and fixed on supporting structure at 1 to 2 feet intervals.

Project Manager shall decide use of chemical earthing or GI Earth Coil or 20mm dia GI Solid Rod for
individual pole earthing.

7.00 Meter-cum-meter box and Control Cabling:

Meter-cum-meter box are to be installed on support gantry structure of substation as per
specifications enclosed. The boxes are to be erected, electrically connected with the existing system,
properly earthed, and labeled. The test report of pre-commissioning checks should be prepared and
submitted.

All CT terminals are to be ring type and other terminals are of fork type. 2.5 sqmm copper multi
stands wiring 1.1 KV grade, ISI marked, IS 694 shall be used for control wiring. A terminal block be
provided between CT and Meter keeping 20% spare terminals.

The Meter-cum-meter box are to be earthed using 8 SWG GI wire direct connection to the earthing. 2
NosEarthing bolts on the distribution boards should be provided of 10mm dia.

8.00 Meter identification :

Each 33 kV/ 11 kV meter box shall be labelled using yellow base and black indication marks (number
or digits). 40/50 mm height digits/words should be used for this purpose. Base shall be made using 2
or more coats of yellow enamel paint till good surface finish. Base preparation shall be completed
before shifting of poles to site for erection. Base painting and marking of digits should be performed
by a skilled and trained painter using branded enamel paint, Project Manager shall approve type and
brand of enamel paint.
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9.00 Danger board:

Each 33 kV/ 11 kV meter box shall be provided with a danger board as per approved drawing. Danger
board should be in bi-lingual languages (local language and English). Clamp for danger board, nut-
bolts and washers shall be painted with two or more coats of red-oxide and aluminium paints
respectively till smooth surface before installation.
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J. 11 kV  Capacitor Bank

1.00 Following three types of capacitor bank shall be installed in 33/11 kV power substation

a. Fixed type 600 KVAr mounted with capacitor switch with all associated equipment like 11 kV
200 A Isolators with earth switch, RVT, 11 kV station class Lightening Arrestor, earth
connection with substation earth mat by 50x6 GI flat.

b. Automatic type 1200 KVAr mounted with all associated equipment like 11 kV VCB, control &
relay panel, CTs, junction box, 11 kV 200 A Isolators with earth switch, RVT, 11 kV station
class Lightening Arrestor, earth connection with substation earth mat by 50x6 GI flat, control
wiring between field equipment and indoor control & relay panel by 2.5 sqmm flexible stranded
copper conductor PVC insulated and PVC sheathed armoured cable of suitable core including
lugs, glands etc as required.

c. Automatic type 1500 KVAr mounted with all associated equipment like 11 kV VCB, control &
relay panel, CTs, junction box, 11 kV 200 A Isolators with earth switch, RVT, 11 kV station
class Lightening Arrestor, earth connection with substation earth mat by 50x6 GI flat, control
wiring between field equipment and indoor control & relay panel by 2.5 sqmm flexible stranded
copper conductor PVC insulated and PVC sheathed armoured cable of suitable core including
lugs, glands etc as required.

2.00 A composite item is kept in BoQ for provision of above three capacities of capacitor bank in 33/11 kV
power substations. Hence, execution of these items shall include supply of capacitor bank and
associated accessories listed above. Composite items shall also include mounting structure for
capacitor bank and associated equipment. Mounting structure shall be hot dip galvanized. All
structural steel members and bolts shall be galvanized after fabrication as per IS:4759 and zinc
coating shall not be less than 610gm/sq. meter for all structural steel members. All L45x45x5 will
have 23 mm back mark. All L50x50x6 will have 28mm back mark. 3.5mm spring washers are to be
used under each nut, structural steel shall conform to IS 2026. All weld shall be 6mm filled weld
unless specified otherwise. All nuts and bolts shall be of property class 5.6 of IS 1367. Plain washers
shall be as per IS 2016 & spring washers shall be IS: 3063.

3.00 Junction Box and Control Cabling:

In automatic capacitor bank, junction box shall be installed near capacitor bank for extending control
connection to control & relay panel. Junction box is to be installed on capacitor bank structure
support or erected on separate steel structures in the yard nearer to capacitor bank. The boxes are
to be erected, electrically connected with the existing system, properly earthed, and labeled. The
test report of pre-commissioning checks shall be prepared and submitted.  All CT terminals are to be
ring type and other terminals are of fork type. 2.5 sqmm copper multi stands wiring 1.1 KV grade,
ISI marked, IS 694 shall be used for control wiring. A terminal block be provided between CT and
Meter keeping 20% spare terminals. The Meter-cum-meter box are to be earthed using 8 SWG GI
wire direct connection to the earthing. 2 NosEarthing bolts on the distribution boards shall be
provided of 10mm dia.



Volume-I : Section-VII
Scope of Works

67

DDUGJY & IPDS/SBD/NIMM/R0

K. DISTRIBUTION TRANSFORMER / STATION TRANSFORMER METERING

The meters shall be procured centrally under New Initiative of Material Mobilisation. Supply and
erection of meter Box as well as other accessories shall be under the scope of contractor including
erection of meters provided by DISCOM/Power Department. Taking delivery of meters from
DISCOM/Power Deptt.stores, loading, transportation, unloading at site etc shall be under the scope of
contractor. The size of meter shall be provided by the Project Manager.

1.00 Existing Distribution Transformer shall be metered on LT side as per following arrangement:

a) Whole current meter for three phase 16 KVA transformer
b) Whole current meter for three phase 25 KVA transformer
c) CT operated meter for three phase 63 KVA transformer
d) CT operated meter for three Phase 100 KVA
e) CT operated meter for three Phase 200 KVA
f) CT operated meter for three Phase 315 KVA

2.00 The metering shall be of two types:

a. For transformer upto and including 25KVA transformers: Meter shall be installed inside the
distribution box. The existing power cables shall be routed through the meter.

b. For transformer of capacity 63KVA to 315 KVA, separate LT CT cum Meter box shall be installed
and existing power cables shall be routed through CTs.

3.00 Meter shall be HT tri-vector DLMS compliant category suitable for DTR substation metering. Meter
shall be 3 ph 4 w 110 V 5 A accuracy class 0.5s with GSM (GPRS compatible) modem.

4.00 Fabricated steel items for mounting of meter-cum- distribution box, LTCT box etc shall be made of MS
Channels, MS angle, MS flats as per approved drawings.

While fabricating, good quality electrical cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set should not be used for
fabrication of MS steel items. Weld material shall be distributed equally between the two materials
that were joined. The weld shall be free of waste materials such as slag. The weld surface should not
have any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds need
to demonstrate the required strength. One way to ensure proper strength is to start with a filler metal
and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish. The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Items shall be offered for
inspection and approval by Project Manager.

5.00 Hardware:

MS Nuts, bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
above steel overhead structure items.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.
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6.00 Meter-cum-Distribution box, LTCT cum Meter box and Control Cabling:

Meter-cum-Distribution box, LTCT cum Meter box are to be installed on substation support. The
boxes are to be erected, electrically connected with the existing system, properly earthed, and
labeled. The test report of pre-commissioning checks should be prepared and submitted.
All CT terminals are to be ring type and other terminals are of fork type. 2.5 sqmm copper multi
stands wiring 1.1 KV grade, ISI marked, IS 694 shall be used for control wiring. A terminal block be
provided between CT and Meter keeping 20% spare terminals.

Meter-cum-Distribution box / LTCT cum Meter box are to be earthed using 8 SWG GI wire direct
connection to the earthing. 2 NosEarthing bolts on the Meter-cum-Distribution box/ LTCT cum Meter
box should be provided of 10mm dia. Meter-cum-Distribution box/ LTCT cum Meter box identification.

7.00 Labelling:

Each Meter-cum-Distribution box/LTCT cum Meter box shall be labelled using yellow base and black
indication marks (number or digits). 40/50 mm height digits/words should be used for this purpose.
Base shall be made using 2 or more coats of yellow enamel paint till good surface finish. Base
preparation shall be completed before erection. Base painting and marking of digits should be
performed by a skilled and trained painter using branded enamel paint, Project Manager shall approve
type and brand of enamel paint.

8.00 Danger board:

Each Meter-cum-Distribution box/LTCT cum Meter box shall be provided with a danger board as per
approved drawing. Danger board should be in bi-lingual languages (local language and English).
Clamp for danger board, nut-bolts and washers shall be painted with two or more coats of red-oxide
and aluminium paints respectively till smooth surface before installation.
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L. Replacement of LT meters:

The meters shall be procured centrally under New Initiative of Material Mobilisation. Supply and
erection of meter Box as well as other accessories shall be under the scope of contractor including
erection of meters provided by DISCOM/Power Department. Taking delivery of meters from
DISCOM/Power Deptt.stores, loading, transportation, unloading at site etc shall be under the scope of
contractor. The size of meter shall be provided by the Project Manager.

1.00 LT meters shall be changed in following three ways:

a) Replacement of meter in the premises of consumer: The existing defective, electro-magnetic
meters shall be replaced with static meter in the existing location of meter in the consumer
premises without changing service cables, and

b) Shifting of meter outside the consumer premises: The existing meter installed in consumer
premises shall be dismantled and shifted outside consumer premises on working height. Meter shall
be replaced either on boundary wall, LT pole, wall of consumer house, any other fixed structure
near consumer premises. LT service line shall also be replaced in this activity. A distribution box
shall be provided to extend LT supply from LT line.

c) Installation of meters at un-metered agriculture pumps.

2.00 Following LT meters are envisaged under the work:

a. 1-Ph 2 wire, 5-30Amp, 1.0 Accuracy class static electronic meter with metallic meter box, and
b. 3-Ph 4 wire, 10-40Amp, 1.0 Accuracy class static electronic meter with metallic meter box.

3.00 Existing defective or electro-magnetic meters upon dismantling shall be deposited in the office of
Employer.

4.00 Distribution Box:

Single phase or three phase Distribution Box (DB) shall be provided for extending power supply to LT
consumers. Distribution Box (DB) shall be mounted on LT pole with MS clamp of 40x3 mm size duly
painted. DB shall be earthed using 8 SWG GI wire.

Single phase Distribution Box (DB) shall be suited for two core 25 sqmmaluminium conductor cable as
incomer and 8 nos. two core 10 sqmm conductor cables as outgoing cables. Three phase DB shall be
suited for four core 35 sqmmaluminium conductor cable as incomer and 4 nos. four core 16 sqmm
conductor cables as outgoing cables.

5.00 Meter-cum-meter box:

While shifting single phase LT meters from inside to outside the premises, a metallic meter box shall
be provided to house individual meter. A box may also contain more than one meter, if situation
permits for installation. The box shall be installed on boundary wall, LT pole, wall or at any other
stationary support nearer to consumer premises. The box is to be earthed using 8 SWG GI wire.

The meter extracted from the consumer premises shall be installed inside metallic meter box and re-
commissioned. Metallic meter box shall be sealed so that unauthorized opening of box should not take
place.

Meter box shall be connected to distribution box (at the line end) and to main switch of consumer
internal electrification network (at the consumer end).
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6.00 Power cables:

Following sizes of power cables are envisaged under the scope:

a. 2Cx25 sqmm LT XLPE cable
b. 4Cx35 sqmm LT XLPE cable

7.00 Connection from AB cable/Overhead LT conductor:

Two core 25 sqmmcable or four core 35 sqmm cable shall be used between ABC cable/overhead LT
conductor and Distribution box. T-connector shall be used at ABC cable/overhead LT conductor and
for tapping of LT connection. While tapping connection, highly skilled lineman/wireman shall be
deployed along with sophisticated cutting plier/tool so that no damage should result in AB
cable/Overhead conductor. T-connector should be crimped properly for resistance free/maintenance
free electric connection. Alternately, piercing type connector may be used for tapping of LT connection
from ABC cable conductor.

8.00 Labelling:

Each Meter-cum-meter box and distribution box shall be properly labelled using yellow base and black
indication marks (number or digits). 40/50 mm height digits/words should be used for this purpose.
Base shall be made using 2 or more coats of yellow enamel paint till good surface finish. Base
preparation shall be completed before shifting of poles to site for erection. Base painting and marking
of digits should be performed by a skilled and trained painter using branded enamel paint, Project
Manager shall approve type and brand of enamel paint.

9.00 Danger board:

Each Meter-cum-meter box and distribution box shall be provided with a danger board with pole
clamps as per approved drawing. Danger board should be in bi-lingual languages (local language and
English). Clamp for danger board, nut-bolts and washers shall be painted with two or more coats of
red-oxide and aluminium paints respectively till smooth surface before installation.

10.00 Fabricated steel items:

Fabricated steel items like clamps, D-clamp, stay clamp, etc shall be made of MS Channels, MS angle,
MS flats as per approved drawings.

While fabricating, good quality electrical cutting tools and drill machine shall be used to ensure no
sharp edges and perfect holes as per approved drawings. Gas cutting set should not be used for
fabrication of MS steel items. Weld material shall be distributed equally between the two materials
that were joined. The weld shall be free of waste materials such as slag. The weld surface should not
have any irregularities or any porous holes (called porosity). The joint shall be tight. Most welds need
to demonstrate the required strength. One way to ensure proper strength is to start with a filler metal
and electrode rating that is higher than your strength requirement.

Fabricated steel structure items shall be hot dip galvanized and cleaned till good surface finish. The
minimum coating of the zinc shall comply with IS: 2629 and IS: 2633 (with latest amendments).
Galvanizing shall be checked and tested in accordance with IS: 2633. Items shall be offered for
inspection and approval by Project Manager.
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11.00 Cable accessories and Hardware:

Dead end clamp, eye hook and suspension clamp shall be supplied as per specifications. MS Nuts,
bolts and washers (Galvanized) – 16 mm dia nuts, bolts & washers shall be used for tying of
overhead structure wherever required.

While erecting, proper dimensions of nut-bolts and washers must be ensured. 2 to 3 threads only be
visible of the bolt after full tightening of nut on requisite torque. The hardware shall be hot dip
galvanized. The minimum coating of the zinc shall comply with IS: 2629 and IS: 2633. Galvanizing
shall be checked and tested in accordance with IS: 2633. Before shifting them to site for erection,
they shall be offered for inspection and approval by Project Manager.

12.00 Following earthing arrangements are envisaged for Meter-cum-meter box and distribution box:

a) GI Earthing spike made of 20mm solid rod or 8 SWG, 50 turns earthing coil
b) Chemical  rod earthing including electrode, chemical, with 2000mm long, 50 mm diameter  GI pipe,

GI Strip of 24x3mm minimum in hard rock locations only.
c) 8 SWG GI wire for earthing

Each Meter-cum-meter box and distribution box shall be earthed with 8 SWG GI wire. Meter-cum-
meter box and distribution box shall be connected to GI earthing spike or GI Earth Coil or system
neutral-cum-earth conductor using 8 SWG GI wire. GI nuts, bolts & washers shall be used to join two
GI wires and 20 mm solid spike rod. Project Manager shall decide use of GI Earth Coil or 20mm dia GI
Solid Rod for individual pole earthing. GI wires must be properly dressed and fixed on supporting
structure at 1 to 2 feet intervals.

In rocky soil where getting required earth resistance is a challenge, chemical rod earthing shall be
used. Overhead line structure shall be connected to chemical earth electrode using 8SWG GI wire. GI
nuts, bolts & washers shall be used to join two GI wires and 20 mm solid spike rod.

Project Manager shall decide type of earth pit. Project Manager shall also decide earth connection to
existing system neutral-cum-earth conductor or to newly installed earth pit.
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M. Ring Main Unit (RMU):

 33 kV ….. way RMU’s ( Manual ) :         Nos.

 33 kV ……way RMU’s (SCADA enabled)       :         Nos.

 11 kV ….. way RMU’s ( Manual ) :         Nos.

 11 kV ……way RMU’s (SCADA enabled)       :         Nos.

The scope of work shall include design, manufacture, pre-despatch testing, supply, and
transportation, unloading at site complete erection, testing and commissioning of Ring Main Units
capable of being monitored and controlled by the SCADA/DMS and also manually operated RMUs.
This also includes supply of relevant 11 kV cable termination kits including the jointing as per
specification.

Where relevant, the RMU scope of work shall be coordinated with the work to be carried out like
providing of UG cable under the project’s other construction packages.

Each RMU shall include its own power supply unit (including auxiliary power transformer, batteries,
and battery charger), which shall provide a stable power source for the RMU. In case of remote
operated RMUs, the same will be connected to the FRTU including the power supply required to be
procured by utility separately.

Each new RMU shall be equipped with main-line load break switches and a fault passage indicator
(FPI). Furthermore, to protect each of its lateral / transformer feeders, it shall be equipped with a
corresponding set of circuit breakers and self-powered numerical relays. The RMU shall include
potential-free contacts so as to connect to SCADA/DMS via FRTUs in case of remote operated RMUs,
so as to:

 Monitor and control the open/closed status of the RMU circuit breakers and load break switches.

 Monitor the local/remote position of RMU manually-operated switches that can be used to enable
and disable remote monitoring.

 Monitor the health of the power supply, which will include battery failure and low voltage
indications.

 Monitor the open/closed status of RMU earthing switches.

 Monitor for low SF6 gas pressure indication in case of SF6 Breaker .

 Monitor for circuit breaker relay operations.

 Monitor for indication of main-circuit fault detected by the RMU’s FPI.

 Power supply indications including battery failure and voltage alarms

 FPI reset control

 The civil works, foundations works including providing of Earth pits and earth flat and their
connectivity to earth pits for erection and commissioning of the RMU’s are in the scope of the
Bidder.

 Any site/ equipment/ statutory approvals at site etc. required shall be in …….. Utility scope.

 Construct foundations /support structures of all equipments as per standard construction practice
and in accordance with OEM’s foundation drawing, with proper size and strength of plinth.

 Provide necessary earthing for RMUs, Sectionalizers, etc as per IS Code and IE rules.
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 Also render all the services and activities required to be given contractually,  within the contract
period.

1.00 Detailed Scope:

The details of SCADA compatible equipment/material/services to be procured under IPDS are-
a. 33kV Ring Main Unit (RMU) – 2 way/ 3 way/ 4 way/5 way

b. 11kV Ring Main Unit (RMU)- 2 way/ 3 way/ 4 way/5 way

c. 11kV  Sectionalizers.

d. 33 KV and 11KV XLPE Cables.

e. 33 KV and 11KV XLPE Cable termination kits.

f. Control cable &  other related works.

g. Communication and integration with SCADA application.

h. Earthing of RMUs,  Sectionalizers, etc as per IS Code and IE rules.

i. Foundations /support structures of all equipments as per OEM’s drawing and standard
construction practice with proper size and strength of plinth.

It is not the intent to specify all aspects of design and construction of equipments mentioned herein.
The systems, subsystems and equipments shall conform in all respect to high standards of
engineering, design and workmanship and shall be capable of performing in continuous commercial
operation.

For termination of RMUs with the distribution lines the scope covers survey of spots where RMUs
have to be provided with optimization of RMU location,  fabrication and supply of all type of RMUs,
erection of 11kV XLPE cable, with all accessories including GI Pipe, hume pipe, cable trench, cable
jointing kits  etc as required along with testing and commissioning. The provisional list of proposed
location of RMUs, and Sectionalizers shall be provided by the owner.

All the raw materials such as steel, zinc for galvanizing, reinforcement steel and cement for
foundation, coke for earthing, bolts, nuts & washers, conductor pieces, danger plates, phase plate,
number plate etc. required for RMUs / Auto reclosers/ Sectionalizers and other equipments& its
structures are envisaged as part of the scope of supply. Bidders shall clearly indicate in their offer, the
sources from where they propose to procure the major materials /equipments.

Return of old material to area store of the owner: All the old equipment/material removed in the
process should be returned to the local store in coordination with the project in-charge as soon as
possible but in any case before the issuance of the Operational Acceptance of the facility.

The  equipment/material to be supplied shall be complete in all respect with all minor fittings and
accessories,  even  though these  may  not  have been specifically mentioned  in  the Tender
specification or Contractor 's offer.

Contractor shall not be eligible for any extra price in respect of such minor fittings and accessories
which can be considered as an essential part of the basic equipment even though they had not been
specifically mentioned in the specification or in the offer.

Equipment to be procured under this contract are required to be integrated with the SCADA
application. The responsibility of making all equipment operable on receipt of signals sent through
SCADA Control Centre/ Master Control Centre/FRTU/RTUs shall be of Contractor.

Contractor  shall be responsible for sending / receiving all alarms/ annunciations/operation commands
from Sectionalizers, RMUs etc. to RTU/FRTUs/SCADA control centre and vice versa.
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N. 11 KV Sectionalizer under IPDS

The scope covers high-voltage three-phase 11-kV class automatic circuit-Sectionalizer, as well as its
accessories, for outdoor installation, to be used in the overhead primary distribution.

The Sectionalizers should be provided with necessary take off terminal units for automations. Remote
operation of the Sectionalizers must be possible. It should provide the control and monitoring of
networks from remote central point. Location of problems and re-configuration is completed with
minimum downtime & without manual intervention.

The Sectionalizer shall be three-phase, automatic, appropriate for pole installation. The Sectionalizer
shall be supplied with its respective pole-fixing support. All the requirements shall be taken into
account in its design so that the electrical operation of the Sectionalizer can be done from remote
location using SCADA.
It shall also be self-sufficient in functioning of protection and control.

The Sectionalizer shall have the following electrical characteristics:

 Type: Three pole, operated simultaneously by a common shaft

 Arc interruption in dielectric medium SF6 gas

 Local/Remote operation selector switch be provided

 Motor rated voltage 24V / 48V DC

 Emergency trip / open push button on panel front



1.00 Mounting:

The sectionalizer shall be suitable for single pole mounting. It shall be fitted with an external M12
earthing stud, complete with a nut, lock nut and spring washer. The earth stud shall be welded to the
tank for optimal earthing connection. A detailed drawing of the single pole sectionalizer mounting
arrangement with surge arresters fitted shall be provided. The minimum phase-to-earth clearances
shall be indicated on the drawing.

2.00 Detection characteristics:

 The following detection elements shall be available: over-current (O/C), earth fault (E/F) and
sensitive earth fault (SEF).

 Each of the detection elements is monitored with independent definite time settings and fault
thresholds.

 The ratio of drop-off current to pick-up current shall be at least 90% for all detection functions.

 The SEF function shall be equipped with harmonic filtering to prevent operation when harmonics
are present in the primary residual earth currents.

 A low pass filter with 3rd harmonic rejection > 28dB shall be supplied.

3.00 Current Transformer and Voltage Transformer:

 Current transformer ratio:  200-100/1-1A and VA burden of the CTs shall be sufficient to
supply the energy required by the relay and the MFT.
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 Voltage ratio : Primary 11 KV (Phase to Phase), Secondary 230 V ac or as per manufacturer
controller requirement

 THE HV terminal shall be adequately long from the bushing epoxy material such that the
connecting lug shall not rest directly on the bushing epoxy

 Voltage transformer shall be provided for metering purpose and VA burden of Voltage
transformer should be sufficient to provide auxiliary supply for battery charging and operation
of MFT.

4.00 Housing:

 Enclosure Stainless steel enclosure suitable for IP67

 SF6 gas pressure low alarm

 Provision for SF6 gas pressure indication Manometer with non return valve

 Arc interruption method for SF6 breaker: Puffer type / rotating arc type

5.00 Earthing Arrangement:

All Sectionalizer should have a special earth bar with a sectional area of not less than 100 mm² run
along the whole of metal enclosed switch structure, each end being connected to the main earthing
system where metal cases are used on instruments these shall be connected to this bar by
conductors of not less than 16 mm² section.

 It should be easily possible to test the cables by a simple earthing arrangement.

 Equipment earthing of GI / Copper strips of adequate size be provided.

6.00 Power Supplies:

The Sectionalizer system shall provide power for the electronics, operation of the Sectionalizer  and
Controller operation (Future FRTU and Modem ) shall be capable of supplying at least 45VA or higher
suitable   for self-operation of Sectionalizer  and Modem.

Primary supply: Preference will be given to the ability to obtain primary power directly from the HV
power system requiring no additional primary supply connection.

Test supply: The LBS shall accept an external AC 230 V 50 Hz supply. Optional supply: the LBS shall
accept an external DC 110 V supply.

Auxiliary supply: An auxiliary supply with the following minimum characteristics shall be provided
One battery and constant voltage charger with current limiting shall be part of the Sectionalizer.
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O. Identification of DDUGJY / IPDS Assets:

Sign Boards for Village electrification: The DDUGJY sign boards shall be provided in Un-
electrified villages only which have been electrified under the scheme. The board shall be erected
at a suitable location preferably near the office of Sarpanch/Gram Panchayat/or any other prominent
location.

a. Size of board: 4 feet × 3 feet
b. The script should be bilingual and should be uniform across the country.
c. The name of village should be included on the sign board.
d. The sample copy of signboard shall be provided separately by Project Manager

The boards are to be installed at prominent locations like public building, school, health center,
PanchayatBhawan etc. A photograph depicting installation of board shall be submitted to the Project
Manager while submission of claim for the completed village. The list of village wise photographs, in
soft copy shall be maintained by the contractor and shall be submitted for review at the time of block
wise reconciliation of works and associated payments.

All Support Structures: Single Pole (SP), Double Pole (DP), DTRSS (Distribution Transformer
Substation Structures) are to be provided with unique identification of the structure as per prevailing
practices of state.  The details of pre-painting preparations, painting and writing shall be as per scope
of work.

Specification of sign board on Power Substation, Distribution Transformer Sub-station
under DDUGJY / IPDS:

Size of board 4 feet × 3 feet (for new/augmented grid sub-station)
1 feet × 1 feet (for Distribution substation)

The grid substation / distribution transformer substation board should indicate the name of the
scheme, name of implementation agency and capacity of substation. The sign board should be put up
immediately when the substation is commissioned.
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P. Testing during pre-commissioning and post commissioning

1.00 Type Test, Routine and Acceptance Tests:

All equipment with their terminal connectors, control cabinets, main protective relays, etc. as well as
insulators, insulator strings with hardware, clamps and connectors, marshalling boxes, etc., shall
conform to type tests and shall be subjected to routine and acceptance tests in accordance with the
requirements stipulated under respective equipment sections.

Contractor shall submit all type test reports/certificates according to the relevant standards and/or
specifications for all the equipments/material for Owner’s review as a proof of their conformity to type
tests along with a certificate regarding conformity of equipments to be supplied with the type test.

The test certificates submitted shall be of the tests conducted within 5 years prior to the date of bid
opening. In case the test reports are of the tests conducted earlier than 5 years prior to the date of
bid opening, or they do not meet the requirements of the specifications/relevant standards, or they
are not available, the Contractor shall conduct these type test(s) under this contract at no extra cost
to the Owner.

The Owner will have the right of getting any test of reasonable nature carried out on any component
or completely assembled equipment at Contractor’s premises or at site or in any other place in
addition to the aforesaid type and routine tests, to satisfy that the materials/equipment comply with
the specifications.

Failure of any equipment to meet the specified requirements of tests carried out at works or at site
shall be sufficient cause for rejection of that equipment lot. Rejection of any equipment lot will not be
held as a valid reason for delay in the completion of the works as per schedule. Contractor shall be
responsible for removing all deficiencies, and supplying the equipment that meet the requirement.

Test results / Test reports of various tests performed under this contract shall be furnished by the
agency in two copies signed jointly by agency and representative of Project Manager along with a soft
copy in excel file in the office of Employer.

2.00 General Checks:

i. Check for physical damages.
ii. Visual examination of zinc coating/ painting.
iii. Check from name plate that all items are as per order/ specification.
iv. Check tightness of all bolts, clamp and connecting terminals using toque wrenches.
v. For oil filled equipment check for oil leakage, if any. Also check oil level and top up.
vi. Check ground connections for quality of weld and application of zinc rich paint over weld joint

of galvanized surfaces.
vii. Check cleanliness of insulator and bushings.
viii. All checks and tests specified by the manufacturers in their drawings and manuals as well as

tests specified in the relevant code of erection.
ix. Visual examination of labelling, danger board, anti-climbing device, muffing, painting, tension

on stay wires, straightening of poles, alignment of line/supports etc

Equipment test records, commissioning test records and drawings:

Factory test certificates of equipment, test certificates at the time of pre-dispatch inspections, pre-
dispatch inspection reports, pre-commissioning check results and post commissioning check results
shall be compiled and provided in three sets to Project Manager for his approval and records.
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A copy of such test record shall be offered to electrical inspector and other inspecting officials during
his/her visit to substation for inspection.

3.00 Power Transformer:

i. Check for Vector group.
ii. Checking for transformation ratio.
iii. Checks for winding resistances,
iv. Insulation resistance of windings, live parts, transformer oil,
v. Operation of WTI, OTI, Buchholtz relays,
vi. Calibration of OTI & WTI,
vii. Functional checking for tripping of transformer on field inputs,
viii. Transformer oil testing - BDV
ix. Visual examination of statutory clearances
x. Visual examination of earthing connections
xi. Measurement of earth resistance of individual earth pit
xii. Visual examination of termination of wires and cables
xiii. Visual examination of Oil leakage in power transformer
xiv. Visual examination of breather, filling of oil and silica gel in breather of power transformer
xv. Visual examination of two separate earth connection to neutral bushing of power transformer
xvi. Visual examination of valves between transformer tank and breathers
xvii. Checking of transformer oil in conservator tank
xviii. Visual examination of explosion vent

4.00 Circuit Breakers:

i. Insulation resistance of each pole.
ii. Check adjustment, if any, suggested by manufacturer.
iii. Breaker closing and tripping time.
iv. Slow and power closing operation and opening.
v. Trip free and anti-pumping operation.
vi. Minimum pick up volts of coils
vii. Contact resistance.
viii. Interlock with other breakers/circuits,
ix. Functional checking of all accessories.
x. Functional checking of control circuits, interlocks, tripping through protective relays and auto-

reclose operation.
xi. Insulation resistance of control circuits, motor etc.
xii. Resistance of closing and tripping coils.

5.00 Isolators:

i. Alignment,
ii. Insulation resistance of each pole.
iii. Manual and electrical operation on interlocks.
iv. Insulation resistance of control circuit and motors.
v. Ground connections
vi. Contact resistance
vii. Proper alignment to minimize the vibration to the extreme possible during operation.
viii. Measurement of operating torque for isolator and earth switch
ix. Resistance of operating and interlocking coils.
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6.00 Current Transformers:

i. Insulation Resistance Test
ii. Polarity test.
iii. Ratio identification test-checking of all ratios on all cores by primary injection of current.
iv. Dielectric test of oil (Wherever applicable)
v. Magnetizing characteristics test.

7.00 Voltage Transformers:

i. Insulation resistance test
ii. Polarity test.
iii. Ratio test
iv. Dielectric test of oil (if applicable)

8.00 Surge Arrester

i. Grading leakage current
ii. Resistance of ground connection

9.00 Phasing Out

The phasing out of all supplies in the Sub-station system shall be carried out.

10.00 Station Earthing

i. Check soil Resistivity
ii. Check continuity of grid wires
iii. Check earth resistance of the entire grid as well as various sections of the same.
iv. Check for weld joint and application of zinc rich paint on galvanized surface.
v. Dip test on earth conductor prior to use.

11.00 Conductor Stringing and Power Connectors

i. Physical check for finish
ii. Electrical clearance check
iii. Testing of torque by torque wrenches on all bus power connectors and other accessories.
iv. Milli volt drop test on all power connectors
v. Sag and tension check on conductors.

12.00 Insulators

i. Visual examination for finish damage, creepage distance, etc.
ii. Insulation resistance

13.00 33 kV & 11 kV Line testing

i. Visual examination of statutory clearances
ii. Visual examination of earthing connections
iii. Measurement of earth resistance of individual earth pit
iv. Checking of sag chart
v. Visual examination of tensioning of wires, evenness of sag
vi. Visual examination of straightening of individual pole
vii. Visual examination of painting of support and fabricated items
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viii. Insulation resistance of line conductor
ix. Visual examination of labelling, danger board, anti-climbing device, muffing
x. Visual examination of unguarded road/line crossings
xi. Visual examination of alignment of lines
xii. Visual examination of position correctness of pre-fabricated items
xiii. Visual examination of tightness and tidiness of stays

14.00 Distribution Transformer substation testing

i. Visual examination of statutory clearances
ii. Visual examination of earthing connections for tightness and tidyness
iii. Measurement of earth resistance of individual earth pit
iv. Visual examination of termination of wires and cables
v. Visual examination of operation of AB switch and DO fuse units
vi. Visual examination of straightening of individual substation pole, composite DP structure
vii. Visual examination of painting of support and fabricated items
viii. Insulation resistance of transformer and distribution board
ix. BDV test of transformer oil
x. Visual examination of Oil and silica gel leakage in distribution transformer
xi. Visual examination of breather, filling of oil& silica gel in breather of distribution transformer
xii. Visual examination of two separate earth connection to neutral bushing of distribution

transformer
xiii. Testing and recording of LV voltages (Ph-Ph and Ph-N) after commissioning of distribution

transformer
xiv. Testing and recording of neutral current after commissioning of distribution transformer
xv. Checking of transformer oil in conservator tank
xvi. Visual examination of valves between transformer tank and breathers
xvii. Visual examination of labelling, danger board, anti-climbing device, muffing
xviii. Visual examination of tightness and tidiness of stays

15.00 LT Line testing

i. Visual examination of statutory clearances
ii. Visual examination of earthing connections for tightness and tidyness
iii. Measurement of earth resistance of individual earth pit
iv. Checking of sag for evenness of sag
v. Visual examination of tensioning of cables and wires
vi. Visual examination of straightening of individual pole
vii. Visual examination of painting of support and fabricated items
viii. Insulation resistance of line conductor/ABC conductor
ix. Visual examination of labelling, danger board, anti-climbing device, muffing
x. Visual examination of alignment of line
xi. Visual examination of tightness and tidiness of stay sets
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Q. CIVIL WORKS AND SOIL INVESTIGATION

1.00 General

The provisions of this section of specification shall only be applicable to the extent of scope of works
indicated in Bid Proposal Sheet (BPS). The intent of specification covers the following:

Design, engineering, and construction of all civil works at power sub-station, 66 kV line, 33 kV line, 11
kV line, DTR substation, LT line, metering, HVDS, augmentation/renovation of system etc. All civil
works shall also satisfy the general technical requirements specified in other Sections of this
Specification and as detailed below. They shall be designed to the required service conditions/loads
as specified elsewhere in this Specification or implied as per National/ International Standards.

All civil works shall be carried out as per applicable Indian Laws, Standards and Codes. All materials
shall be of best quality conforming to relevant Indian Standards and Codes.

The Contractor shall furnish all design, drawings, labour, tools, equipment, materials, temporary
works, constructional plant and machinery, fuel supply, transportation and all other incidental items
not shown or specified but as may be required for complete performance of the Works in accordance
with approved drawings, specifications and direction of Employer.

The work shall be carried out according to the design/drawings to be developed by the Contractor
and approved by the Project Manager based on Tender Drawings Supplied to the Contractor by the
Project Manager and Original Equipment Manufacturer recommendation. For all buildings, structures,
foundations etc. necessary layout and details shall be developed by the Contractor keeping in view
the functional requirement of the substation facilities and providing enough space and access for
operation, use and maintenance based on the input provided by the Project Manager. Certain
minimum requirements are indicated in this specification for guidance purposes only.

In case of R&M of existing substations, Contactor shall visit site to ascertain the amount of repair and
strengthening of structures and foundations, dismantling and new construction of structures and
foundations works are to be done before quoting. Contractor must furnish the design and drawings in
support of the activities mentioned above that are to be carried out in the R&M of existing substation
site.

The rate quoted by the bidder for all type of civil work shall be firm irrespective of the type of terrain
and depth of filling.

This specification covers all the work required for detailed soil investigation and preparation of a
detailed report. The work shall include mobilisation of necessary equipment, providing necessary
engineering supervision and technical personnel, skilled and unskilled labour etc. as required to carry
out field investigation as well as, laboratory investigation, analysis and interpretation of data and
results, preparation of detailed Geo-technical report including specific recommendations for the type
of foundations and the allowable safe bearing capacity for different sizes of foundations at different
founding strata for the various structures of the substation. The Contractor shall make his own
arrangement for locating the co-ordinates and various test positions in field as per the information
supplied to him and also for determining the reduced level of these locations with respect to the
benchmark indicated by the Project Manager.

All the work shall be carried out as per latest edition of the corresponding Indian Standard Codes.
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a. Geotechnical Investigation

The Contractor shall perform a detailed soil investigation to arrive at sufficiently accurate, general as
well as specific information about the soil profile and the necessary soil parameters of the site. So
that the foundation of the various structures can be designed and constructed safely and rationally.

A report to the effect will be submitted by the Contractor for Project Manager’s specific approval
giving details regarding data proposed to be utilised for civil structures design.

The Contractor should visit the site to ascertain the soil parameters before submitting the bid. The
topography is uneven steeply sloping at few places requiring cutting and filling operations including
slope stability and protection measures (if slopes encountered). Any variation in soil data shall not
constitute a valid reason for any additional cost & shall not affect the terms & condition of the
Contract. Tests must be conducted under all the critical locations i.e. Control Room Building. Tower
locations, transformer etc.

b. Bore Holes

Drilling of bore holes of 150 mm dia. in accordance with the provisions of IS: upto 10 m depth or to
refusal which ever occur earlier.  (By refusal it shall mean that a standard penetration blow count (N)
of 100 is recorded for 30 cm penetration). For a new substation, minimum three (3) bore holes shall
be done to find out the geological profile of the area. If any unconformity encountered then more
bore holes shall be drilled with the approval of Project Manager for the new projects.  However in
case deep pile foundations are envisaged the depths have to be regulated as per codal provisions. In
cases where rock is encountered, coring in one borehole per bay shall be carried out to 1.5 M in
bedrock and continuous core recovery is achieved.

Performing Standard Penetration Tests at approximately 1.5 m interval in the borehole starting from
1.5 m below ground level onwards and at every change of stratum. The disturbed samples from the
standard penetrometer shall also be collected for necessary tests.

Collecting undisturbed samples of 100/75 mm diameter 450 mm long from the boreholes at intervals
of 2.5 m and every change of stratum starting from 1.0 m below ground level onwards in clayey
strata.

The depth of Water table shall be recorded in each borehole.

All samples, both disturbed and undisturbed, shall be identified properly with the borehole number
and depth from which they have been taken.

The sample shall be sealed at both ends of the sampling tubes with wax immediately after the
sampling and shall be packed properly and transported to the Contractor’s laboratory without any
damage or loss.

The logging of the boreholes shall be compiled immediately after the boring is completed and a copy
of the bore log shall be handed over to the Project Manager.

c. Electrical Resistivity Test

This test shall be conducted to determine the Electrical resistivity of soil required for designing safe
grounding system for the entire station area. The specifications for the equipments and other
accessories required for performing electrical resistivity test, the test procedure, and reporting of field
observations shall confirm to IS: 3043. The test shall be conducted using Wagner’s four electrode
method as specified in IS: 1892, Appendix-B2. Unless otherwise specified at each test location, the
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test shall be conducted along two perpendicular lines parallel to the coordinate axis. On each line a
minimum of 8 to 10 readings shall be taken by changing the spacing of the electrodes from an initial
small value of 0.5 m upto a distance of 10.0 m.

d. Water Sample

Representative samples of ground water shall be taken when ground water is first encountered
before the addition of water to aid drilling of boreholes. The samples shall be of sufficient quantity for
chemical analysis to be carried out and shall be stored in airtight containers.

e. Back Filling of Bore Holes

On completion of each hole, the Contractor shall backfill all bore holes as directed by the Project
Manager. The backfill material can be the excavated material and shall be compacted properly.

f. Laboratory Test

1. The laboratory tests shall be carried out progressively during the field work after sufficient
number of samples have reached the laboratory in order that the test results of the initial bore
holes can be made use of in planning the later stages of the field investigation and quantum of
laboratory tests.

2. All samples brought from field, whether disturbed or undisturbed shall be extracted/prepared and
examined by competent technical personnel, and the test shall be carried out as per the
procedures laid out in the relevant I.S. Codes.

The following laboratory tests shall be carried out

a) Visual and Engineering Classification
b) Liquid limit, plastic limit and shrinkage limit for C-  soils.
c) Natural moisture content, bulk density and specific gravity.
d) Grain size distribution.
e) Swell pressure and free swell index determination for expensive soil only.
f) Consolidated un-drained test with pore pressure measurement.
g) Chemical tests on soil and water to determine the carbonates, sulphates,

nitrates, chlorides, Ph value, and organic matter and any other chemical
harmful to the concrete foundation.

h) C.B.R value
i) Rock quality designation (RQD), RMR in case of rock is encountered

g. Test Results and Reports

1. The Contractor shall submit the detailed report in two (2) copies wherein information regarding
the geological detail of the site, summarized observations and test data, bore logs, and
conclusions and recommendations on the type of foundations with supporting calculations for the
recommendations. Initially the report shall be submitted by the Contractor in draft form and after
the draft report is approved, the final report in two (3) copies shall be submitted. The test data
shall bear the signatures of the Investigation Agency, Vendor and also site representative of
XXXX (Name of Employer).

2. The report shall include but not limited to the following:

i. A plan showing the locations of the exploration work i.e. bore holes, dynamic cone
penetration tests etc.
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ii. Bore Logs: Bore logs of each bore holes clearly identifying the stratification and the type
of soil stratum with depth. The values of Standard Penetration Test (SPT) at the depths
where the tests were conducted on the samples collected at various depths shall be
clearly shown against that particular stratum.

Test results of field and laboratory tests shall be summarised strata wise as well in combined tabular
form. All relevant graphs, charts tables, diagrams and photographs, if any, shall be submitted along
with report. Sample illustrative reference calculations for settlement, bearing capacity, pile capacity
shall be enclosed.

h. Recommendations: The report should contain specific recommendations for the type of foundation for
the various structures envisaged at site. The Contractor shall acquaint himself about the type of
structures and their functions from the Project Manager. The observations and recommendations shall
include but not limited to the following:

i. Geological formation of the area, past observations or historical data, if available, for the area
and for the structures in the nearby area, fluctuations of water table etc. Slope stability
characteristics and landslide history of the area shall be specifically highlighted. Remedial
measures to be adopted shall also be given.

ii. Recommended type of foundations for various structures. If piles are recommended the type,
size and capacity of pile and groups of piles shall be given after comparing different types and
sizes of piles and pile groups.

iii. Allowable bearing pressure on the soil at various depths for different sizes of the foundations
based on shear strength and settlement characteristics of soil with supporting calculations.
Minimum factor of safety for calculating net safe bearing capacity shall be taken as 3.0 (three).
Recommendation of liquefaction characteristics of soil shall be provided.

iv. Recommendations regarding slope of excavations and dewatering schemes, if required.
Required protection measures for slope stability for cut & fill slopes of switchyard and approach
road with stone pitching/retaining walls shall be clearly spelt out. Calculation shall also be
provided for stability adequacy.

v. Comments on the Chemical nature of soil and ground water with due regard to deleterious
effects of the same on concrete and steel and recommendations for protective measures.

vi. If expansive soil is met with, recommendations on removal or retaining the same under the
structure, road, drains, etc. shall be given. In the latter case detailed specification of any special
treatment required including specification or materials to be used, construction method,
equipments to be deployed etc. shall be furnished. Illustrative diagram of a symbolic foundation
showing details shall be furnished.

vii. Recommendations for additional investigations beyond the scope of the present work, if
considered such investigation as necessary.

2.00 Site Preparation

The Employer shall be responsible for proper leveling of switchyard site as per layout and levels of
switchyard finalised during detailed engineering stage.  The Employer at his own cost shall make the
layout and levels of all structure etc from the general grids of the plot and benchmarks set and
approved by the Project Manager. The Contractor shall give all help in instruments, materials and
personnel to the Project Manager for checking the detailed layout and shall be solely responsible for
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the correctness of the layout and levels. Site leveling shall be in the scope of the Employer. Bidder
may decide the level of the sites. However, the level shall be such that it is 300 mm higher than the
highest flood level (HFL) of the site. If HFL is not available, then nearby road level shall be assumed
as HFL.

Whenever for bay extension works the existing substation are to be modified or strengthen,
contractor should keep same as EGL of existing sub-station so that FFL shall be same for both and all
the necessary arrangements are to be carried out in this regard by the contractor.

This clause covers the design and execution of the work for site preparation, such as clearing of the
site, the supply and compaction of fill material, slope protection by stone pitching/retaining walls
depending on the site location  & condition, excavation and compaction of backfill for foundation, road
construction, drainage, trenches and final topping by brick soling/stone filling.

1) The Employer shall develop the site area to meet the requirement of the intended purpose.
The site preparation shall conform to the requirements of relevant sections of this specification
or as per stipulations of standard specifications. Employer shall also carry out necessary
protection of slope of switchyard area and approach road.

2) The fill material if required shall be suitable for the above requirement. The fill shall be such
material and the site so designed as to prevent the erosion by wind and water of material from
its final compacted position or the in-site position of undisturbed soil.

3) Material unsuitable for founding of foundations shall be removed and replaced by suitable fill
material and to be approved by the Project Manager.

4) Backfill material around foundations or other works shall be suitable for the purpose for which it
is used and compacted to the density described under Compaction. Excavated material not
suitable or not required for backfill shall be disposed off in areas as directed by Project Manager
upto a maximum lead of 1 km.

a. Excavation and backfill

1. Excavation and backfill for foundations shall be in accordance with the relevant code.

2. Whenever water table is met during the excavation, it shall be dewatered and water table shall
be maintained below the bottom of the excavation level during excavation, concreting and
backfilling.

3. When embankments are to be constructed on slopes of 15% or greater, benches or steps with
horizontal and vertical faces shall be cut in the original slope prior to placement of
embankment material. Vertical faces shall measure not more than 1 m in height.

4. Embankments adjacent to abutments, culverts, retaining walls and similar structures shall be
constructed by compacting the material in successive uniform horizontal layers not exceeding
20 cm in thickness (of loose material before compaction). Each layer shall be compacted as
required by means of mechanical tampers approved by the Project Manager. Rocks larger than
10 cm in any direction shall not be placed in embankment adjacent to structures.

5. Earth embankments of roadways and site areas adjacent to buildings shall be placed in
successive uniform horizontal layers not exceeding 20 cm in thickness in loose stage meas-
urement and compacted to the full width specified. The upper surface of the embankment
shall be shaped so as to provide complete drainage of surface water at all times.
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6. The land required for borrowing earth shall be arranged & selected by contractor. The
identified land shall be got approved by Project Manager. The quoted rates shall include cost
of earth, taxes, duties, royalty, compensation for the land identified for borrow earth. The
rate shall also be inclusive of all leads, lifts, ascent, descent and testing required for
completion of work in all respect.

7. The ground levels for all measurements shall be taken at every 5 meter distance in uniformly
sloping ground and at closer distance where pits/undulations are met with. In fairly leveled
area, levels shall be taken at 15 mt. apart at the discretion of Project Manager.  The ground
levels shall be recorded and plotted on plans. The same shall be recorded byProject Manager
before the earth work is started. All labor, material, tool, equipment etc required for the
above work shall be arranged by the Employer at his own cost.

b. Compaction

1. The density to which fill materials shall be compacted shall be as per relevant IS and as per
direction of Project Manager. All compacted sand filling shall be confined as far as
practicable. Backfilled earth shall be compacted to minimum 95% of the Standard Proctor’s
density at OMC. The sub-grade for the roads and embankment filling shall be compacted to
minimum 95% of the Standard Proctor’s density at OMC. Cohesion less material sub grade
shall be compacted to 70% relative density (minimum).

2. At all times unfinished construction shall have adequate drainage. Upon completion of the
road’s surface course, adjacent shoulders shall be given a final shaping, true alignment and
grade.

3. Each layer of earth embankment when compacted shall be as close to optimum moisture
content as practicable. Embankment material, which does not contain sufficient moisture to
obtain proper compaction, shall be wetted. If the material contains any excess moisture,
then it shall be allowed to dry before rolling. The rolling shall begin at the edges overlapping
half the width of the roller each time and progress to the center of the road or towards the
building as applicable. Rolling will also be required on rock fills. No compaction shall be
carried out in rainy weather.

c. Requirement for fill material under foundation

All foundations shall rest below virgin ground level and the minimum depth of foundation below the
virgin ground level shall be at least 500 mm. For small equipment and minor foundations like
marshalling kiosk, Switch board stand, earth switch and main box support etc. may be reduced to 300
mm with specific approval of the Project Manager.

3.00 Stone Filling &Antiweed Treatment

The Contractor shall furnish all labour, equipment and materials required for complete performance of
the work in accordance with the drawings, specification and direction of the Project Manager.

Stone filling shall be done in the areas of the switchyard wherever equipments and or structures are to
be provided under present scope of work covering entire fencing area.

Prevailing practice of stone filling is to be adopted for the bay extension works of existing substations.
Contractor shall verify the existing practice prevailing at site before quoting.
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Before taking up stone rolling, antiweed treatment shall be applied in the switchyard area where stone
filling is to be done and the area shall be thoroughly de-weeded including removal of the roots. The
recommendation of local agriculture/horticulture department shall be sought where ever feasible while
choosing the type of chemical to be used. Nevertheless the effectiveness of chemical shall
bedemonstrated by the contractor in a test area of size 10 meterx 10 meter (approx..). The final
approval based on the result shall be given by Project Manager. Antiweed treatment shall be procured
from reputed manufacturer. The dosage and application of chemical shall be strictly as per the
manufacturer’s recommendation. The contractor shall be requested to maintain the area free of weed
for a period of one year from the date of application of the first dose of the chemical.

4.00 General Requirement

a. The material required for site surfacing shall be free from all types of organic materials and
shall be of standard quality, and as approved by the Project Manager.

The material to be used for stone filling/ site surfacing shall be uncrushed/ crushed/ broken
stone of 20 mm nominal size (single sized) conforming to table 2 of IS: 383- 1970. Hardness,
flakiness shall be as required for wearing courses are given below.

(a) Sieve analysis limits/Gradation
Sieve size % passing by weight

40mm 100
20mm 85-100
10mm 0-20
4.75mm 0-5

(b) Hardness
Abrasion value (IS: 2386 part-IV) not more than 40%
Impact value (IS: 2386 part-IV) not more than 30%

(c) Flakiness Index
As per (IS: 2386 part-IV) and maximum value is 25.

b. After all the structures/equipments are erected, the surface of the switchyard area shall be
maintained, rolled/compacted to the lines and grades as decided by Project Manager. De-
weeding including removal of roots shall be done before rolling is commenced. Project
Manager shall decide final formation level so as to ensure that the site appears uniform. The
final formation level shall however be very close to the formation level indicated in the drawing
using half-ton roller with suitable water sprinkling arrangement to form a smooth and compact
surface.

c. A base layer of uncrushed/crushed/broken stone of 20 mm nominal size (single sized) shall be
spread and rolled/compacted by using half ton roller with 4 to 5 passes and water sprinkling to
form a minimum 50 mm layer on the finished ground level of the specified switchyard area
excluding roads, drains, cable trench and tower and equipment foundations as indicated in the
drawing.

d. Over the base layer of site surfacing material, a final surface course of minimum 50 mm
thickness of 20 mm nominal size (single sized) broken stone as specified above shall be spread
and compacted by light roller using half tones steel roller (width 30" and 24" dia meter) with
water sprinkling as directed by the Project Manager. The water shall be sprinkled in such a way
that bulking does not take place.
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e. In areas that are considered by the Project Manager to be too congested with foundations and
structures for proper rolling of the site surfacing material by normal rolling equipments, the
material shall be compacted by hand, if necessary. Due care shall be exercised so as not to
damage any foundation structures or equipment during rolling compaction.

5.00 Site  Drainage

a. Adequate site drainage system shall be provided by the Contractor in new and existing
substation. In case of bay extension of existing substation, drainage layout shall be prepared
by the contractor in such away that it should satisfy the technical parameters stated below
while designing the drainage system so that flow of water of the existing part of substation
remain uninterrupted and the same should be approved by the Project Manager. The technical
parameters stated below also to be taken into account while designing the drainage system for
new substation as well.

The Contractor shall obtain rainfall data and design the storm water drainage system,
(culverts, ditches, drains etc.) to accommodate run off due to the most intense rainfall that is
likely to occur over the catchments area in one hour period on an average of once in ten years.
The surface of the site shall be sloped to prevent the ponding of water.

b. The maximum velocity for pipe drains and open drains shall be limited to 2.4m/sec and
1.8m/sec respectively. However, minimum non-silting velocity of 0.6m/sec shall be ensured.
Longitudinal bed slope shall not be milder than 1 in 1000.

c. The drains shall be constructed using Brick masonry except at road crossings etc. where RCC
pipe shall be used. The RCC pipe for drains and culverts shall be as per IS:456 and IS:783.

d. The Contractor shall ensure that water drains are away from the site area and shall prevent
damage to adjacent property by this water. Adequate protection shall be given to site surfaces,
roads, ditches, culverts, etc. to prevent erosion of material by water.

e. The drainage system shall be adequate without the use of cable/pipe trenches. (Pipe drains
shall be provided in areas of switchyard where movement of crane will be necessary in
operating phase of the substation).

f. For pipe drains, concrete pipe of class NP2 shall be used. However, for road crossings etc.
higher strength pipe of class NP3 shall be provided. For rail crossings, pipes conforming to
railway loading standards or at least NP4 class shall be provided. Manholes shall be provided at
every 30m interval, at connection points and at every change of alignment.

g. Open surface drains for new s/s shall be provided with brick masonry in 1:6 (1 cement: 6
coarse sand) cement mortar with 12 mm thick, 1:4 (1 cement: 4 sand) cement plaster inside
and exposed surface of drains as per approved drawing. For bay extension at existing
substations, prevailing practice of the respective substation shall be adopted.

h. Pipe drains shall be connected through manholes at an interval of max. 30m. Effluents shall be
suitably treated by the Contractor to meet all the prevalent statutory requirements and local
pollution control norms and treated effluents shall be conveyed to the storm water drainage
system at a suitable location for its final disposal.

i. Invert of the drainage system shall be decided in such a way that the water can easily be
discharged above the High Flood Level (HFL) outside substation boundary at suitable location
upto a maximum 50M beyond boundary wall of substation or actual whichever occurs earlier
and approved by Project Manager.
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j. All internal site drainage system, including the final connection/disposal to Project Manager
acceptance points shall be part of Supplier’s scope including all required civil works. The
Contractor shall connect his drain(s) at one or more points to outfall points as feasible at site.

k. The drainage scheme and associated drawings shall be got approved and   constructed as per
enclosed tender drawing.

6.00 Roads and Culverts inside substation premises

a. The main approach road including modification of existing road to meet the site conditions,
roads for access to equipment and buildings with in substations (including bay extension in
existing substations) are in the scope of the contractor. Layout of the roads shall be based on
General detail & Arrangement drawing for the substation. If extra road is required for
functional point of view, which has not been mentioned in the layout drawing, Contractor
should provide the same without extra cost to the Project Manager.

b. All substation roads shall be constructed so as to permit transportation of all heavy equipment.
The roads shall have min. 3.0 m wide RCC road as per enclosed tender drawing.

c. Road construction shall be as per IRC standards.

d. Adequate provision shall be made for road drainage. Protection of cut and embankment slopes
of roads as per slope stability requirement shall be made.

e. All the culverts and its allied structure (required for road/rail, drain trench crossings etc.) shall
be designed for class A loading as per IRC standard / IS code and should be checked for
loading.

f. All roads shall be designed for class ‘D’ of traffic as per IRC-37 Guide-lines for the design of
rigid pavements.

7.00 Transformer Foundation

The Contractor shall provide a road system integrated with the transformer foundation to enable
installation and the replacement of any failed unit by the spare unit located at the site. This system
shall enable the removal of any failed unit from its foundation to the nearest road.

If existing/failed transformer is required to be replaced by new one in augmentation/bay extension
works of existing substations then the foundation supporting that equipment shall be strengthen by
modifying the foundation itself or the foundation shall be dismantle and recast new foundation as per
site conditions. However, contractor must furnish the design calculation incorporating all those
changes so that safety of the structure and foundation remain adequate.

Similarly all types of equipment foundations with /without supporting structures shall be treated in
similar manner as stated for transformer foundations.

Contractor must access the amount of work involve for augmentation/bay extension of existing
substations while quoting.

8.00 Cable & Pipe Trenches

a. The cable trenches and precast removable RCC cover (with lifting arrangement) shall be
constructed using RCC of M20 grade for new substation whereas for bay extension of existing
substation size and material of cable trenches shall be same as the existing one and pre-cast
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removable RCC cover (with lifting arrangement) shall be constructed using RCC of M20 grade.
Cable trenches must be designed for the design criteria stated below, whether it is of concrete
or brick for both new substations and bay extension works in existing substations.

b. The cable trench walls shall be designed for the following loads.

(i) Dead load of 100 kg/m length of cable support + 75 Kg on one tier at the end.
(ii) Triangular earth pressure + uniform surcharge pressure of 1T/m2.

c. Cable trench covers shall be designed for self-weight of top slab + concentrated load of 200 kg
at center of span on each panel.

d. Cable trench crossing the road/rails shall be designed for class A. Loading of IRC/relevant IS
Code and should be checked for transformer loading.

e. Trenches shall be drained. Necessary sumps be constructed and sump pumps if necessary shall
be supplied. Cable trenches shall not be used as storm water drains.

f. The top of trenches shall be kept at least 100 mm above the finished ground level for the new
substation. The top of cable trench shall be such that the surface rainwater does not enter the
trench.

g. The top of trench shall be kept same as existing one to maintain uniformity of the cable
trenches structure in case of bay extension works of existing substations.

h. All metal parts inside the trench shall be connected to the earthing system.

i. Cables from trench to equipment shall run in hard conduit pipes.

j. Trench wall shall not foul with the foundation. Suitable clear gap shall be provided.

k. The trench bed shall have a slope of 1/500 along the run & 1/250 perpendicular to the run.

l. Cable trenches shall be blocked at the ends if required with brick masonry in cement sand
mortar 1:6 and plaster with 12mm thick 1:6 cement sand mortar.

m. Cable trench contains cable trey that shall be supported on ISA. The size and spacing of angle
section shall be as per design criteria mentioned above.

n. Cable trench shall be constructed as per enclosed tender drawing.

9.00 Foundation /RCC Construction

1. Work covered under this Clause of the Specification comprises the design and construction of
foundations and other RCC constructions for switchyard structures, equipment supports,
trenches, drains, control cubicles, bus supports, transformer, marshalling kiosks, auxiliary
equipment& systems, buildings, tanks, boundary wall or for any other equipment or service
and any other foundation required to complete the work. This clause is as well applicable to
the other RCC constructions.

However, for the augmentation/bay extension works of existing substation, type of RCC
structures and foundations etc. shall be similar to one already existing at the existing
substation and for which design shall be furnished in support of safety of those RCC
structures and foundations etc. Contractor must access the amount of work involved for the
construction of switchyard structures, equipment supports, trenches, drains, control cubicles,
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bus supports, transformer, marshalling kiosks, auxiliary equipment& systems, buildings,
tanks, boundary wall or for any other equipment or service and any other foundation required
to complete the work for the existing substations.

2. Concrete shall conform to the requirements mentioned in IS: 456 and all the tests shall be
conducted as per relevant Indian Standard Codes as mentioned in Standard field quality plan
appended with the specification

A minimum grade for PCC and RCC shall be used for all structural/load-bearing members as
per latest IS 456.

3. If the site is sloppy, the foundation height will be adjusted to maintain the exact level of the
top of structures to compensate such slopes.

4. The switchyard foundation’s plinths and building plinths shall be minimum 300mm and 500 mm
above finished ground level respectively.

5. Minimum 75mm thick lean concrete shall be provided below all underground structures,
foundations, trenches etc. to provide a base for construction.

6. Concrete made with Portland slag cement shall be carefully cured and special importance shall
be given during the placing of concrete and removal of shuttering.

7. The design and detailing of foundations shall be done based on the approved soil data and
sub-soil conditions as well as for all possible critical loads and the combinations thereof. The
Spread footings foundation or pile foundation as may be required based on soil/sub-soil
conditions and superimposed loads shall be provided.

8. If pile foundations are adopted, the same shall be cast-in-situ driven/bored or precast or under
reamed type as per relevant parts of IS Code 2911. Only RCC piles shall be provided.
Suitability of the adopted pile foundations shall be justified by way of full design calculations.
Detailed design calculations shall be submitted by the bidder showing complete details of
piles/pile groups proposed to be used. Necessary initial load test shall also be carried out by
the bidder at their cost to establish the piles design capacity. Only after the design capacity of
piles has been established, the Contractor shall take up the job of piling. Routine tests for the
piles shall also be conducted. All the work (design & testing) shall be planned in such a way
that these shall not cause any delay in project completion.

a. Design

1. Foundations shall be of reinforced cement concrete for new substation but for the
augmentation / bay extension works of existing substation it could be of RCC/ PCC
depending on type of structures and materials used for the similar type of structures in
those bay extension works of existing substation. Design requirement shall be fulfilled by
the contractor and furnished for approval for both new substation and existing substation
(for bay extension works) as specified in the scope of work. The design and construction
of RCC/ PCC / Masonry structures shall be carried out as per IS: 456 and relevant IS
code/CBIP manual/NBC etc and minimum grade of concrete shall be as per relevant IS
code. Higher grade of concrete than specified above may be used at the discretion of
Contractor without any additional financial implication to the Project Manager.

2. Limit state method of design shall be adopted unless specified otherwise in the
specification.
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3. For detailing of reinforcement IS: 2502 and SP: 34 shall be followed. Cold twisted
deformed bars (Fe=415 N/mm2) conforming to IS: 1786 shall be used as reinforcement.
However, in specific areas, mild steel (Grade I) conforming to IS: 432 can also be used.
Two layers of reinforcement (on inner and outer face) shall be provided for wall & slab
sections having thickness more than 150 mm. Clear cover to reinforcement towards the
earth face shall be minimum 40 mm.

4. RCC water retaining structures like storage tanks, etc. shall be designed as un-cracked
section in accordance with IS: 3370 (Part I to IV) by working stress method. However,
water channels shall be designed as cracked section with limited steel stresses as per IS:
3370 (Part I to IV) by working stress method.

5. The procedure used for the design of the foundations shall be the most critical loading
combination of the steel structure and or equipment and/or superstructure and other
conditions, which produces the maximum stresses in the foundation or the foundation
component and as per the relevant IS Codes of foundation design. Detailed design
calculations shall be submitted by the bidder showing complete details of piles/pile
groups or isolated /combined footings proposed to be used.

6. Design shall consider any sub-soil water pressure that may be encountered following
relevant standard strictly.

7. Necessary protection to the foundation work, if required shall be provided to take care of
any special requirements for aggressive alkaline soil, black cotton soil or any other type
of soil which is detrimental/harmful to the concrete/masonry foundations.

8. RCC columns /pedestals shall be provided with rigid connection at the base.

9. All sub-structures shall be checked for sliding and overturning stability during both
construction and operating conditions for various combinations of loads. Factors of safety
for these cases shall be taken as mentioned in relevant IS Codes or as stipulated
elsewhere in the Specifications. For checking against overturning, weight of soil vertically
above footing shall be taken and inverted frustum of pyramid of earth on the foundation
should not be considered.

10. Earth pressure for all underground structures shall be calculated using co-efficient of
earth pressure at rest, co-efficient of active or passive earth pressure (whichever is
applicable).

11. In addition to earth pressure and ground water pressure etc., a surcharge load of
1T/Sq.m shall also be considered for the design of all underground structures including
channels, sumps, tanks, trenches, substructure of any underground hollow enclosure
etc., for the vehicular traffic in the vicinity of the structure.

12. Following conditions shall be considered for the design of water tank in pumps house,
channels, sumps, trenches and other underground structures:

i. Full water pressure from inside and no earth pressure & ground water pressure &
surcharge pressure from outside (application only to structures, which are liable to be
filled up with water or any other liquid).

ii.Full earth pressure, surcharge pressure and ground water pressure from outside and no
water pressure from inside.
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iii. Design shall also be checked against buoyancy due to the ground water during
construction and maintenance stages. Minimum factor of safety of 1.5 against
buoyancy shall be ensured ignoring the superimposed loadings.

13. The foundations shall be proportioned so that the estimated total and differential
movements of the foundations are not greater than the movements that the structure or
equipment is designed to accommodate.

14. The foundations of transformer and circuit breaker shall be of block type foundation.
Minimum reinforcement shall be governed by IS: 2974 and IS: 456.

15. The tower and equipment foundations shall be checked for a factor of safety of 2.0 for
normal condition and 1.5 for short circuit condition against sliding, overturning and
pullout.

b. Admixtures & additives

1. Only approved admixtures shall be used in the concrete for the Works. When more than
one admixture is to be used, each admixture shall be batched in its own batch and added
to the mixing water separately before discharging into the mixer. Admixtures shall be
delivered in suitably labeled containers to enable identification.

2. Admixtures in concrete shall conform to IS: 9103. The water proofing cement additives
shall conform to IS: 2645. Project Manager shall approve concrete Admixtures/ Additives.

3. The Contractor may propose and the Project Manager may approve the use of a water-
reducing set-retarding admixture in some of the concrete. The use of such an admixture
will not be approved to overcome problems associated with inadequate concrete plant
capacity or improperly planned placing operations and shall only be approved as an aid
to overcoming unusual circumstances and placing conditions.

4. The water-reducing set-retarding admixture shall be an approved brand of Ligno-
sulphonate type admixture.

5. The waterproofing cement additives shall be used as required / advised by the Project
Manager.

c. Gates and Boundary Wall

1. The Gate frame shall be made of medium duty MS pipe conforming to relevant IS with
welded joints.

2. The gates shall be fabricated with welded joints to achieve rigid connections. The gate
frames shall be painted with one coat of approved steel primmer and two coats of
synthetic enamel paint.

3. Gates shall be fitted with approved quality iron hinges, latch and latch catch. Latch and
latch catch shall be suitable for attachment and operation of pad lock from either side of
gates. Hinges shall permit gates to swing through 180 degree back against fence. Gates
shall be earthed by G I wire.

4. Gates shall be fitted with galvanized chain hook or gate hold back to hold gates open.
Double gates shall be fitted with centre rest and drop bolt to secure gates in closed
position.
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5. Gates shall be installed in locations shown on drawings. Next to the main gate, a men
gate (1.25 m wide, single leaf) shall also be provided.

6. Bottom of gates shall be set approximately 40mm above ground surface and necessary
guiding mechanism shall be fitted.

7. The Contractor shall design and construct boundary wall around substation area as per
requirements.  The boundary wall shall be of height 2.0M and shall be made of RCC
frame construction with RCC column and plinth beam arrangement and panels filled with
one brick thick wall in cement sand mortar 1:6.  The boundary wall shall be plastered on
both external and internal faces with cement and sand plaster 1:6 of thickness 18 mm
and 12 mm respectively.  An additional barbed Y-shaped arm of MS angle 50x50x6 with
3-rows (6 nos) barbed wire A-4 IS: 278. Expansion joints shall be provided as per codal
requirements.  MS grating shall be provided at required locations for drainage purposes.
The boundary wall shall be painted with minimum two coats of color wash over a base
coat of white wash with lime. The front portion of boundary wall shall however be with a
RC jail and  12 mm square MS bar top above brick work and pebble dash plaster finish
with colour pigment.  The steel work shall be given two coats of synthetic enamel paint
of approved make over one coat of primer. Boundry wall and gate shall be constructed as
per enclosed tender drawing.

10.00 Buildings - General Requirements

The scope for new control room building includes the design, engineering and construction including
anti-termite treatment, plinth protection, DPC of Building including sanitary, water supply,
electrification, false ceiling etc. of control room building. The buildings shall be of RCC framed structure
of concrete of M20 grade (Min.). Following design criteria shall be adopted for design purposes for new
substation.

If any extension of the Control Room building is required in augmentation / bay extension works of
existing substation then extension part shall be compatible to existing one structurally and
architecturally but following design criteria shall be adopted for design purposes for R&M of existing
substation.

a. Control room Building

Minimum floor area requirements shall be 10000×12000 mm excluding space for wash room which
may be increased at the time of detailed engineering to suit project requirements. The layout of the
control room shall be finalised as per detailed engineering to suit project requirements .The minimum
dimension of different rooms required for C.R.building shall be as per drawing. The CR building shall
consist of the following:

a. Control room
b. S/s In-charge room
c. Battery room
d. Store room
e. Toilet

An open space of 1 m minimum shall be provided on the periphery of the rows of panel and equipment
generally in order to allow easy operator movement and access as well as maintenance.

Any future possibility of annexe building shall be taken care of while finalizing the layout of the control
room building.
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Minimum headroom of 3 M below soffit of beams/false ceiling shall be considered for rooms. The roof
shall have four side sloping roof or flat roof as finalised during detailed engineering.

i. Design

a) The buildings shall be designed:

1. To the requirements of the National Building Code of India, and the standards quoted
therein.

2. For the specified climatic & loading conditions.

3. To adequately suit the requirements of the equipment and apparatus contained in the
buildings and in all respects to be compatible with the intended use and occupancy.

4. With a functional and economical space arrangement.

5. For a life expectancy of structure, systems and components not less than that of the
equipment, which is contained in the building, provided regular maintenance is carried
out.

6. Be aesthetically pleasing. Different buildings shall show a uniformity and consistency
in architectural design.

7. To allow for easy access to equipment and maintenance of the equipment.

8. With, wherever required, fire retarding materials for walls, ceilings and doors, which
would prevent supporting or spreading of fire.

9. Suitable expansion joints shall be provided in the longitudinal direction wherever
necessary with provision of twin columns.

10. Individual members of the buildings frame shall be designed for the worst
combination of forces such as bending moment, axial force, shear force, torsion etc.

11. Permissible stresses for different load combinations shall be taken as per relevant IS
Codes.

12. The building lighting shall be designed in accordance with the requirements of
relevant section.

13. Sesmic considerations as applicable.

ii. Design loads

Building structures shall be designed for the most critical combinations of dead loads, super-
imposed loads, equipment loads, wind loads, seismic loads, and temperature loads.

Dead loads shall include the weight of structures complete with finishes, fixtures and partitions
and should be taken as per IS: 1911.

Super-imposed loads in different areas shall include live loads, minor equipment loads, cable
trays, small pipe racks/hangers and erection, operation and maintenance loads. Equipment
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loads shall constitute, if applicable, all load of equipments to be supported on the building
frame.

The wind loads shall be computed as per IS 875, Seismic Coefficient method shall be used for
the seismic analysis as per IS 1893 with importance factor 1.5.

Wind and Seismic forces shall not be considered to act simultaneously.

Floors/slabs shall be designed to carry loads imposed by equipment, cables piping, equipment
and other loads associated with building. Floors shall be designed for live loads as per relevant
IS. Cable and piping loads shall also be considered additionally for floors where these loads are
expected.

For consideration of loads on structures, IS: 875 shall strictly adhere to. Any other load coming
in the structure, not mentioned in IS 875 shall be calculated as per relevant IS code and NBC.

iii. Submission

The following information shall be submitted for review and approval to the Project Manager:

1. Design criteria shall comprise the codes and standards used, applicable climatic data
including wind loads, earthquake factors maximum and minimum temperatures applicable
to the building locations, assumptions of dead and live loads, including equipment loads,
impact factors, safety factors and other relevant information.

2. Structural design calculations and drawing (including construction/fabrication) for all
reinforced concrete and structural steel structures.

3. Fully, dimensioned concept plan including floor plans, cross sections, longitudinal sections,
elevations and perspective view of each building. These drawings shall be drawn at a scale
not smaller than 1:75 and shall identify the major building components.

4. Fully dimensioned drawings showing details and sections drawn to scales of sufficient size
to clearly show sizes and configuration of the building components and the relationship
between them.

5. Product information of building components and materials, including walls partitions
flooring ceiling, roofing, door and windows and building finishes.

6. A detailed schedule of building finishes including colour schemes.

7. A door & window schedule showing door types and locations, door lock sets and latch sets
and other door hardware.

Approval of the above information shall be obtained before ordering materials or starting
fabrication or construction as applicable.

iv. Finish Schedule

1. The finishing schedule is given in subsequent clauses.

2. M.S. Ladder should be provided to access the control room roof from outside. Ladder shall
be made up of ISMC 75x40 which will run as beam one meter apart and intermediate
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steps will be made up of 45x45x5 angle with rise of 300 mm. Red oxide premier shall be
applied initially, then two coats of rich zinc paint shall be applied to avoid corrosion.

v. Flooring

Flooring in various rooms of control room building shall be as for detailed schedules given in
Table -1

vi. Walls

Control room buildings shall be of framed superstructure. All walls shall be non-load bearing
walls. Min. thickness of external walls shall be 230 mm (one brick) with 1:6 cement sand
mortar.

vii. Plastering

All internal walls shall have minimum 12mm and 15 mm thick 1:6 cement sand plaster on
either side of wall. The ceiling shall have 6mm thick 1:4 cement sand plaster.

viii. Finishing

All external surfaces shall have 18 mm cement plaster in two coats, under layer 12 mm thick
cement plaster 1:5 and finished with a top layer 6 mm thick cement plaster 1:6 (DSR 13.19)
with water proofing compound. The paint shall be antifungal quality of reputed brand suitable
for masonry surfaces for high rainfall zone. White cement primer shall be used as per
manufacturer’s recommendation.

Internal finish Schedule is given Table - 1 below:

TABLE-1

Sl.No. Location Flooring &
Skirting

150mm high

Wall Internal Ceiling Doors, Windows,
Ventilators

1. Control Room,
Relay Room

Precast Terrazo
tiles
(DSR’02, item
no. 11.29A.2 &
11.31.2

Oil bound washable
distemper on smooth
surface applied with
2mm thick Plaster of
Paris putty. (DSR’02 –
13.40 A & 13.77.2)

White Wash
(DSR’02 –
13.70.1)

1)  Standard steel rolled
section frames with 5 mm
glass. DSR’02 – 10.12, 10.13
& 10.14

2)  Flush door shutters -
DSR’02 – 9.25.2

2. Sub-station
Incharge, Office,
corridor, staff
room.

Precast Terrazo
tiles
(DSR’02, item
no. 11.29A.2 &
11.31.2

Oil bound washable
distemper on smooth
surface applied with
POP putty.  (DSR’02 –
13.40 A & 13.77.2)

White Wash
(DSR’02 –
13.70.1)

1)  Standard steel rolled
section frames with 5 mm
glass. DSR’02 – 10.12, 10.13
& 10.14

2)  Flush door shutters -
DSR’02 – 9.25.2

3. Battery room Acid and Alkali
Resistant tiles.
DSR’02 – 11.36
C. 1 & 11.36
C.1.1

Dado of acid resistant
tile 1.2 M high & Paint
above 1.2 M to ceiling.
DSR’02 – 11.36 C. 2.1,
11.36C.2 & 13.96.1

Acid resistant
Paint.
DSR’02 –
13.96.1

1)  Standard steel rolled
section frames with 5 mm
glass. DSR’02 – 10.12, 10.13
& 10.14

2)  Flush door shutters -
DSR’02 – 9.25.2
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Painted with acid resistant
Paint. DSR’02 –13.96.1

4. Toilet Ceramic glazed
tiles in flooring
DSR’02 – 11.74

DADO glazed tile 2.1M
high for toilet (DSR 02
- 11.73)

White Wash
(DSR’02 –
13.70.1)

1)  Standard steel rolled
section frames with 5 mm
glass. DSR’02 – 10.12, 10.13
& 10.14

2)  Flush door shutters -
DSR’02 – 9.25.2

5. Other areas not
specified

Terrazo tiles
(DSR’02 -
11.29A.2 &
11.31.20

Oil bound distemper,
DSR’02 - 13.40A &
13.77

White Wash
(DSR’02 –
13.70.1)

Note: DSR item references (DSR-2002) to be read with CPWD specifications are only for material and
workmanship guidance of the Contractors.

ix. Roof

Roof of the C.R. Building shall consist of Cast-in-situ RCC slab treated with a water proofing
system which shall be an integral cement based treatment conforming to CPWD specification
(item no. 25.8 of DSR 2002). The water proofing treatment shall be of following operations:

i. Applying and grouting a slurry coat of neat cement using 2.75 kg/m2 of cement admixed
with proprietary water proofing compounds conforming to IS: 2645 over the RCC slab
including cleaning the surface before treatment.

ii. Laying cement concrete using broken bricks/brick bats 25mm to 100mm size with 50% of
cement mortar 1:5 (1 cement: 5 coarse sand) admixed with proprietary water proofing
compound conforming to IS: 2645 over 20mm thick layer of cement mortar of min 1:5
(Cement: 5 coarse sand) admixed with proprietary water proofing compound conforming
to IS: 2645 to required slope and treating similarly the adjoining walls upto 300mm height
including rounding of junctions of walls and slabs.

iii. After two days of proper curing applying a second coat of cement slurry admixed with
proprietary water proofing compound conforming to IS: 2645.

iv. Finishing the surface with 20mm thick joint less cement mortar of mix 1:4 (1 cement: 4
course sand) admixed with proprietary water proofing compound conforming to IS: 2645
and finally finishing the surface with trowel with neat cement slurry and making of 300 x
300 mm square.

v. The whole terrace so finished shall be flooded with water for a minimum period of two
weeks for curing and for final test. All above operations to be done in order and as
directed and specified by the Project Manager.

With average thickness of 120 mm and minimum thickness at khurra at 65 mm.

x. Glazing

Minimum thickness of glazing shall be 5.0 mm. as per IS: 2835.
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xi. Doors and Windows

The details of doors and windows of the control room building shall be as per finish schedule
Table-1 and tender drawing with the relevant IS code. Rolling steel shutters and rolling steel
grills shall be provided as per layout and requirement of buildings. Paints used in the work
shall be of best quality specified in CPWD specification.

xii. Plumbing & Sanitation

1. All plumbing and sanitation shall be executed to comply with the requirements of the
appropriate byelaws, rules and regulations of the Local Authority having jurisdiction over
such matters. The Contractor shall arrange for all necessary formalities to be met in
regard to inspection, testing, obtaining approval and giving notices etc.

2. PVC syntax or equivalent make Roof water tank of adequate capacity depending on the
number of users for 24 hours storage shall be provided. Minimum 1 Nos. 500 liters
capacity shall be provided.

3. Galvanized MS pipe of medium class conforming to IS: 1239 shall be used for internal &
external piping work for potable water supply.

4. Sand CI pipes with lead joints conforming to IS: 1729 shall be used for sanitary works
above ground level.

5. Each toilet shall have the following minimum fittings.

(a) WC (Western type) 390 mm high with toilet paper roll holder and all fittings
Or

WC (Indian Type) Orissa Pattern (580 x 440 mm) with all fittings
(both types of WCs shall be provided at alternate locations).

(b) Urinal (430 x 260 x 350 mm size) with all fittings.

(c) Wash basin (550 x 400 mm) with all fittings.

(d) Bathroom mirror (600 x 450 x 6 mm thick) hard board backing

(e) CP brass towel rail (600 x 20 mm) with C.P. brass brackets

(f) Soap holder and liquid soap dispenser.

6. All fittings, fastener, grating shall be chromium plated.

7. All sanitary fixtures and fittings shall be of approved quality and type manufactured by
well known manufacturers. All items brought to site must bear identification marks of
the type of the Manufacturer.

8. Soil, waste and drain pipes, for underground works shall be stoneware for areas not
subject to traffic load. Heavy-duty cast iron pipes shall be used otherwise.

9. In case of Augmentation/R&M of existing substation, amount of work shall be envisaged
by contract for lump sum quotation.
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11.00 Miscellaneous General Requirements

1. Dense concrete with controlled water cement ratio as per IS-code shall be used for all underground
concrete structures such as pump-house, tanks, water retaining structures, cable and pipe trenches
etc. for achieving water-tightness.

2. All joints including construction and expansion joints for the water retaining structures shall be
made water tight by using PVC ribbed water stops with central bulb. However, kicker type
(externally placed) PVC water stops shall be used for the base slab and in other areas where it is
required to facilitate concreting. The minimum thickness of PVC water stops shall be 5 mm and
minimum width shall be 230 mm.

3. All steel sections and fabricated structures that are required to be transported on sea shall be
provided with anti corrosive paint to take care of sea worthiness.

4. All mild steel parts used in the water retaining structures shall be hot-double dip galvanised. The
minimum coating of the zinc shall be 750 gm/sq. m. for galvanised structures and shall comply with
IS: 2629 and IS: 2633. Galvanizing shall be checked and tested in accordance with IS: 2633.The
galvanizing shall be followed by the application of an etching primer and dipping in black bitumen
in accordance with BS: 3416.

5. A screed concrete layer not less than 100 mm thick and of grade not weaker than M10 conforming
to IS: 456-1978 shall be provided below all water retaining structures. A sliding layer of bitumen
paper or craft paper shall be provided over the screed layer to destroy the bond between the
screed and the base slab concrete of the water retaining structures.

6. Bricks having minimum 75kg/cm2 compressive strength can only be used for masonry work.
Contractor shall ascertain himself at site regarding the availability of bricks of minimum 75kg/cm2
compressive strength before submitting his offer.

7. Doors and windows on external walls of the buildings (other than areas provided, with insulated
metal claddings) shall be provided with RCC sunshade over the openings with 300 mm projection
on either side of the openings. Projection of sunshade from the wall shall be minimum 450 mm
over window openings and 750 mm over door openings.

8. Service ladder shall be provided for access to all roofs.

9. Angles 45x45x5 mm (minimum) with lugs shall be provided for edge protection all round cut
outs/openings in floor slab, edges of drains supporting grating covers, edges of RCC cable/pipe
trenches supporting covers, edges of manholes supporting covers, supporting edges of manhole
precast cover and any other place where breakage of corners of concrete is expected.

10.Anti termite chemical treatment shall be given to column pits, wall trenches, foundations of
buildings, filling below the floors etc. as per IS: 6313 and other relevant Indian Standards.

11.All rungs for ladder shall also be galvanised as per IS: 277 medium classes.

12.For all civil works covered under this specification, nominal mix by volume batching as per CPWD
specification is intended. The relationship of grade of concrete and ratio of ingredients shall be as
below:



Volume-I : Section-VII
Scope of Works

101

DDUGJY & IPDS/SBD/NIMM/R0

------------------------------------------------------------------------------------------

Sl.No. Mix Cement Sand Coarse aggregate of
20 mm down grade
as per IS 383

------------------------------------------------------------------------------------------
1. M 10 1                    3 6

2. M 15 1                    2 4

3. M 20 1                  1.5 3

------------------------------------------------------------------------------------------

The material specification, workmanship and acceptance criteria shall be as per relevant clauses of
CPWD specification and approved standard Field Quality Plan.

13.The details given in tender drawings shall be considered along with details available in this section
of the specification while deciding various components of the building.

14.Items/components of buildings not explicitly covered in the specification but required for
completion of the project shall be deemed to be included in the scope.

12.00 Interfacing

The proper coordination & execution of all interfacing civil works activities like fixing of conduits in
roofs/walls/floors, fixing of foundation bolts, fixing of lighting fixtures, fixing of supports/embedment,
provision of cutouts etc. shall be the sole responsibility of the Contractor. He shall plan all such
activities in advance and execute in such a manner that interfacing activities do not become
bottlenecks and dismantling, breakage etc. is reduced to minimum.

13.00 Water Supply

(i) Contractor shall make its own arrangement for construction water.

(ii) The contractor shall carry out all the plumbing/erection works required for supply of water in
control room building.

(iii) The details of tanks, pipes, fittings, fixtures etc for water supply are given elsewhere in the
specification under respective sections.

(iv) A scheme shall be prepared by the contractor indicating the layout and details of water supply
which shall be got approved by the Project Manager before actual start of work including all
other incidental items not shown or specified but as may be required for complete performance
of the works.

(v) Bore wells and pumps for water supply are in the scope of contractor meeting the day-to-day
requirement of the water supply.

(vi) If the water is supplied by Municipal Corporation then bore well for water supply purposes is
not required to be carried out by contractor. Contractor shall also make necessary
arrangement /formalities to receive water connection from corporation.
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14.00 Sewerage System

(i) Sewerage system shall be provided for control room building.

(ii) The Contractor shall construct septic tank and soak pit suitable for 5 users if outside of
Municipal Corporation zone. Otherwise, all necessary arrangement for the disposal of sewerage
to the Municipal Corporation’s end shall be arranged by the contractor at his own cost for
regularizing the disposal activity.

(iii) The septic tank and soak pit shall be constructed as per enclosed tender drawing.

15.00 Statutory Rules

a. Contractor shall comply with all the applicable statutory rules pertaining to factories act (as
applicable for the State). Fire Safety Rules of Tariff Advisory Committee, Water Act for
pollution control etc.

b. Provisions for fire proof doors, no. of staircases, fire separation wall, plastering on structural
members (in fire prone areas) etc. shall be made according to the recommendations of Tariff
Advisory Committee.

c. Statutory clearance and norms of State Pollution Control Board shall be followed as per Water
Act for effluent quality from plant.

d. Requirement of sulphate resistant cement (SRC) for sub structural works shall be decided in
accordance with the Indian Standards based on the findings of the detailed soil investigation to
be carried out by the Bidder.

e. Foundation system adopted by Bidder shall ensure that relative settlement and other criteria
shall be as per provision in IS: 1904 and other Indian Standards

f. All water retaining structures designed as un-cracked section shall also be tested for water
tightness at full water level in accordance with clause no. 10 of IS: 3370 (Part-I).

g. Construction joints shall be as per IS: 456.

h. All underground concrete structures like water retaining structures etc. shall have plasticizer
cum water proofing cement additive conforming to IS: 9103. In addition, limit on permeability
as given in IS: 2645 shall also be met with. The concrete surface of these structures in contact
with earth shall also be provided with two coat of bituminous painting for water/damp
proofing. In case of water leakage in the above structures, Injection Method shall be applied
for repairing the leakage.

i. All building/construction materials shall conform to the best quality specified in CPWD
specifications if not otherwise mentioned in this specification.

j. All tests as required in the standard field quality plans have to be carried out.

16.00 Fencing

a. Product materials for fencing

The minimum requirements are as follows:
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i. Chain Link fence fabric in accordance to IS-2721

1. Size of mesh : 75 mm

2. Nominal wire size : 4.0 mm dia

3. Width of chain link : 2000 mm

4. Class of zinc coating : medium

5. Zinc coated after weaving.

ii. Posts
Angle Section

Intermediate :  L 65 x 65 x 6

Straining posts :  L 65 x 65 x 6

Stay post :  L 65 x 65 x 6

1. All structural steel shall conform to IS: 2062 and shall be painted with a coat of approved steel primer
and two coats of synthetic enamel paint.

2. The Chain Link fabric shall be fixed to the post at the top and bottom of the fence by welding/fixing 50
mm MS flat all through its length.

3. Fencing top shall be either of galvanised barbed wire or tape. Barbed wire shall conform to IS: 278.

4. The barbed wire may consist of not more than two splices per reel. The barbed wire shall be formed
by twisting two line wires, one containing the barbs. The barbed wire shall be designated as A-4 IS:
278 and shall be galvanized.

5. Above chain link, 3-rows (6 nos) of barbed tape/wire shall be provided in each arm of the Y shaped
barbed arm at top.

6. With barbed tape/wire above the chain link fence, the total fence height shall be minimum 2500 mm
above finished gravel level.

7. Barbed tape/wire arms shall be same as intermediate and straining post.

8. Tension wire: single strand, high tensile, galvanised steel wire, 4 mm diameter.

9. Fittings and hardware: cast aluminum alloy or galvanized steel, malleable or ductile cast iron
turnbuckles to be drop forged.

10. GI chain link mesh shall be as per IS:  2721. Mesh size 75 mm and nominal wire size shall be 4.0 mm
diameter.

On the results of these additional tests, the whole or portion of the barbed wire/tape shall be accepted
or discarded by the Purchaser, as the case may be.
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b. Installation

1. Contractor shall submit the fencing drawing Fence shall be installed along lines shown on
approved drawings.

2. Post holes shall be excavated by approved methods.

3. Intermediate posts shall be spaced 2.5 m apart measured parallel to ground surface.

4. Straining posts shall be installed at equal intervals not exceeding 25.0 m.

5. Straining posts shall be installed at sharp changes in grade, at corners, at change of direction
and where directed.

6. All corner post will have two-stay post and every tenth post will have a transverse stay post.

7. Posts shall be set in 1:2:4 plain cement concrete Blocks of minimum dimension 400 mm x 400
mm x 1000 mm deep Concrete work shall conform to relevant clause. Post shall be braced and
held in plumb position and true alignment and elevation until concrete has set.

8. Fence fabric shall not be installed until concrete has cured a minimum of 7 days.

9. Bottom and top of the fence fabric shall be fixed with MS flats of 50 mm x 6mm (min).

10. Fence fabric shall be laid out with barbed edge on top, stretched tightly and shall be fastened
to intermediate, post gate and straining post with 50 x 6 flats.

11. Fabric shall be secured to tension wires with tie wires at 400 mm intervals. Tie wires shall be
given not less than two twists.

12. Barbed tape shall be spliced with standard wire splices.

13. Barbed tape shall be stretched to have uniform tension.

14. Barbed tape shall be attached to barbed wire arms with approved metal clips.

15. Toe wall of one Brick/Random Rubble masonry, with notches over 75 mm thick PCC (1:4:8)
shall be provided below all fencing and shall be minimum 200 mm above and 200 mm below
finished ground level. All exposed surfaces of brick toe wall shall be provided with 1:6 cement
sand plaster and coated with two coats of colour wash with a base coat of white wash with
lime. Rubble masonry toe wall shall be with raised & cut pointing and 50 mm PCC (1:2:4) band
coping.

16. Proper earthing shall be done for fencing also.
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General Technical Instructions

Following CEA regulations shall be applicable during execution of work:

a. Construction Regulation – Central Electricity Authority (Technical Standards
for construction of electrical plants and electric lines) Regulation, 2010 (as
amended time to time)

b. Safety Regulation for construction and O&M - Central Electricity Authority
(Safety requirements for construction, Operation and Maintenance of
electrical plants and electric lines) Regulation, 2011 (as amended time to
time)

c. Connectivity Regulation – Technical Standard for connectivity to the grid
(Amendment) Regulation 2013; Technical Standards for connectivity of the
Distributed Generation resources, 2013; Central Electricity Authority (Grid
Standard) Regulation, 2010 (as amended time to time)

d. Metering Regulations – Central Electricity Authority (Installation and
Operation of meters) Regulations, 2006; Central Electricity Authority
(Installation and Operation of meters) (Amendment) Regulations, 2010 and
2015 (as amended time to time)

e. Central Electricity Authority (Measures relating to safety and Electric supply
regulations), 2010 and amendment regulation 2015 (as amended time to
time)

1.1 33 KV Line support

1.1.1. 9.1 meter long PCC Pole or 11 KV long PCC pole (or PCC Pole as per state practice shall be
used for 33 KV line support). 152x152mm H-Beam (37.1kg/m)1 can also be used as
support in urban/forest area and or Steel Tubular Poles may be used in hilly area where
head load shifting is the only option. Cement concreting shall be used for 33 KV support
foundations in mixture 1:3:6 (1: cement, 3: coarse sand and 6 Stone ballast 40mm sizes).
Each support shall be concrete (0.5mx0.5mx2m) = 0.5 cmt. 0.014 cmt shall also be used
in muffing of the support. PCC pole shall not be provided with muffing.

1.1.2. Pole base plates as per specifications shall be used.

1.1.3. Pole earthing shall be performed through earthing coil duly connected with 8 SWG wire.
The GI wires between pole structure and the earthing coil should not be used in cut
length. Wherever, cut is evitable, proper nut bolt, washer and binding should be made as
per REC specifications. The GI wire between support and earth coil should be placed 1
meter below the ground level.

1.1.4. Earth coil should be inserted 1200 mm away from pole.

1 In hilly and difficult terrain, steel tubular support may be accepted, they shall be concreted as per
speculations,
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1.2 11 KV line Support and DTR Substation support

1.2.1. 8.0 meters or equivalent PCC Poles2 as per prevailing practices of the state shall be used
for 11 KV line and substation support. 152x152mm H-Beam (37.1kg/m)3 can also be used
as support in urban/forest area and or Steel Tubular Poles may be used in hilly area where
head load shifting is the only option.
The single PCC pole supports shall be erected with Stone bolder/stone ballast mixed with
excavated earth in normal soil. PCC poles in Double Pole structures, turning point
structure, Distribution Transformer Substation structureshall be grouted in cement
concrete mixture of 1:3:6 (1: cement, 3: coarse sand and 6 Stone ballast 40mm sizes).
Single pole supports in water logging area shall also be grouted in cement concrete
mixture of 1:3:6 (1: cement, 3: coarse sand and 6 Stone ballast 40mm sizes). PCC pole
shall be grouted with concrete (0.6mx0.6mx1.35m)= 0.486 cmt.. In special location,
wherever, Project Manager specifically decides, to enhance additional strength, concreting
may be used as support foundation.

In forest, wherever special care is to be made for elephant corridors, 13m long,
152x152mm RS Joist (37.1kg/m) may be used for 11 KV line support.

152x152mm H-Beam (37.1kg/m)4 and Steel Tubular Poles shall be grouted in cement
concrete mixture of 1:3:6 (1: cement, 3: coarse sand and 6 Stone ballast 40mm sizes) in
all the formation.

1.2.2. Pole base plates as per specifications shall be used.

1.2.3. Pole earthing shall be performed through earthing coil duly connected with 8 SWG wire.
The GI wires between pole structure and the earthing coil should not be used in cut
length. Wherever, cut is evitable, proper nut bolt, washer and binding should be made as
per REC specifications. The GI wire between support and earth coil should be placed 1
meter below the ground level.

1.2.4. Earth coil should be inserted 1200 mm away from pole.

1.3 Route And Terrain

1.3.1. The scope of HT/LT length of feeder are enclosed with the tender documents. On award
of the contract, contractor shall perform foot survey to access the route, pole location and
thus Single Line Diagram of the line works. The survey shall be approved by Project
Manager. Accordingly requirements of materials shall be finalized by the turnkey contactor
in association with Project Manager.

1.4 Detailed Survey

1.4.1. The detailed survey shall be carried out for the approved feeders/spur lines by the
contractor and submitted for owner approval.

2In hilly and difficult terrain, steel tubular support may be accepted, they shall be concreted as per
speculations,
3 In hilly and difficult terrain, steel tubular support may be accepted, they shall be concreted as per
speculations,
4 In hilly and difficult terrain, steel tubular support may be accepted, they shall be concreted as per
speculations,
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1.5 Profile Plotting

1.5.1. Span: The number of consecutive spans between the section points shall not exceed
design length considering wind pressure, type of poles and size of conductor.

1.5.2. Extension: An individual span shall be as near to the normal design span as possible. In
case an individual span becomes too short with normal supports on account of undulation
in ground profile, one or both the supports of the span may be extended by inserting
standard body extension designed for the purpose according to technical specification.

1.5.3. Loading: There shall not be any upward force on poles under normal working conditions
and the suspension poles shall support at least the minimum weight span as provided in
the design. In case uplift is unavoidable, it shall be examined if the same can be overcome
by adding standard body extensions to the poles failing which tension poles designed for
the purpose shall be employed at such positions.

1.5.4. Horizontal Tensions on pin insulators are to be avoided by proper alignment of the line. In
case where installation of DP structure is not possible to erect for turning the line, “two
pins” arrangement with suitable jumpering shall be provided at all those locations where
pins are subjected to horizontal tension. Bridling type V Cross arms for such installations
shall be used by the agency accordingly.

1.6 Road Crossing

At all road crossings, the poles shall be fitted with horizontally aligned disc type tension
insulator string(s) or bridling V-cross armsupports using double pin insulator per phase
depending on the type of poles and line but the ground clearance at the roads under
maximum temperature and in still air shall be such that it should not fall below 6.1m in
case of 33 KV and 11 KV lines. Also, cradle guarding is to be used at all the road crossing
locations as per drawings / specifications enclosed.

1.7 Railways Crossings

Railway Crossings at pre-planned locality shall be selected in such a way that minimum
feeder length shall be re-routed. The line crossing should be executed as per prevailing
practices and approved drawings of railways. Railways crossing shall preferably be
executed through underground cabling. Horizontal drill machine shall be used for this
purpose. Required permission to block the Railways traffic and approval for railway
crossing shall be arranged by the owner at his own cost. All liaison works shall be
performed by turnkey contractor.

1.8 Telecommunication, LT or HT Line Crossing

The angle of crossing shall be as near 90 degrees as possible. However, deviation to the
extent of 30 degree may be permitted under exceptionally difficult situations. Cradle
guarding is to be used at all such crossing locations as per drawings / specifications
enclosed.

1.9 Details En-route

All topographical details, permanent features, such as well, trees, building etc. 75 m on
either side of the alignment shall be detailed on the profile plan.
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1.10 Clearances - General

For the purpose of computing the vertical clearance of an over-head line, the maximum
sag of any conductor shall be calculated on the basis of the maximum sag in still air and
the maximum design temperature. Similarly, for the purpose of computing any horizontal
clearance of an over-head line, the maximum deflection of any conductor shall be
calculated on the basis of the wind pressure specified by the State Government under rule
76 (2) (a) [or may be taken as 35º, whichever is greater]. Following clearances shall be
maintained by the contractor while executing the work:

1.10.1. CLEARANCE ABOVE GROUND OF THE LOWEST CONDUCTOR: No conductor
of an over-head line, including service lines, erected across a street shall at
any part thereof be at a height less than
(a) For low and medium voltage lines 5.8 metres
(b) For high voltage lines 6.1 metres

1.10.2. No conductor of an over-head line, including service, lines, erected along any
street shall at any part thereof be at a height less than

For extra-high voltage lines the clearance above ground shall not be less
than 5.2 meters plus 0.3 meter for every 33,000 volts or part thereof by
which the voltage of the line exceeds 33,000 volts:

Provided that the minimum clearance along or across any street shall not be
less than 6.1 meters.

1.10.3. CLEARANCE FROM BUILDINGS OF LOW AND MEDIUM VOLTAGE LINES AND
SERVICE LINES:

Where line is to cross over another line of the same voltage or lower voltage,
pole with suitable extensions shall be used. Provisions to prevent the
possibility of its coming into contact with other overhead lines shall be made
in accordance with the latest CEA regulations (as amended from time to
time). The contractor will required to under cross higher voltage lines by
erecting gantries/suitable Rail Pole structures.

Where a low or medium voltage over-head line passes above or adjacent to
or terminates on any building, the following minimum clearances from any
accessible point, on the basis of maximum sag, shall be observed:-

a) For any flat roof, open balcony, verandah roof and lean-to-roof

i. When the line passes above the building a vertical clearance of 2.5
meters from the highest point; and

ii. When he line passes adjacent to the building a horizontal clearance
of 1.2 meters from the nearest point, and

b) For pitched roof

a. For low, medium and high voltage lines upto and including 11,000 volts, if
bare - 4.6 metres

b. For low, medium and high voltage lines Upto and including 11,000 volts, if
insulated - 4.0 metres

c. For high voltage lines above 11,000 volts - 5.2 metres
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i. When the line passes above the building a vertical clearance of 2.5
meters immediately under the lines, and

ii. When the line passes adjacent to the building a horizontal clearance
of 1.2 meters.

The horizontal clearance shall be measured when the line is at a maximum
deflection from the vertical due to wind pressure.

1.10.4. CLEARANCE FROM BUILDINGS OF HIGH AND EXTRA-HIGH VOLTAGE LINES:

Where a high or extra-high voltage over-head line passes above or adjacent
to any building or part of building it shall have on the basis of maximum sag
a vertical clearance above the highest part of a building immediately under
such line, of not less than

(a) For High Voltage Lines up to and
including 33,000 volts

3.7 m

(b) For Extra High Voltage Lines 3.7 m plus 0.3 m for every
additional 33 KV or part
thereof.

1.11 Electrical System Data
33 KV 11KV

Nominal voltage 33 kV                  11KV
Maximum system voltage 36 kV 12KV
BIL (Impulse) 170 kVp 75KV
Power frequency withstand voltage (wet) 75 kV (rms) 28KV
Minimum corona extinction voltage for Not less than 27 kV, 50 Hz ac system under Dry
condition (rms) phase to earth
Radio interference voltage at one MHz for Not exceeding 1000 micro-volts
27 kV (dry condition)

1.12 Pole   Location
In locating poles on lines, the following general principles should be kept in mind:-

1. Keep spans uniform in length as far as possible.

2. Locate to give horizontal grade.

3. By locating the poles on high places short poles can be used and will maintain
proper ground clearance at the middle of the span. In extremely hilly or
mountainous country, poles are located on ridges there by greatly increasing the
spans without greatly increasing the pull on the conductor. This is possible
because the sag can be made very large and will maintain the required ground
clearance. Special attention should be given to the locations of poles, where the
ground washes badly. Poles should not be placed along the edges of cuts at or
embankment or along the banks of creeks of streams.

1.13 Construction

The construction of overhead-lines may be divided into the following parts:-

(1) Pit marking, pit digging.
(2) Erection of supports and concreting.
(3) Providing of guys to supports.
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(4) Mounting cross-arms, pin and insulators, and pin binding.
(5) Paying and stringing of the conductor.
(6) Sagging and Tensioning of Conductors.
(7) Crossings.
(8) Guarding.
(9) Earthing.
(10) Testing and Commissioning.

1.14 Erection of DP Structure for Angle Locations

For angles of deviations more than 10 degree, DP structure may be erected. The pit
digging should be done along the bisection of angle of deviation.

After the poles are erected, the horizontal/cross bracings should be fitted and the
supports held in a vertical position with the help of temporary guys of Manila rope 20/25
mm dia.

Wherever space is not found sufficient to install double Pole structure, single pole cut
point may be installed. The support so erected must be grouted.

1.15 Concreting

The concreting mixture of one cum 1:3:6 ratios would mean 1 part cement, 3 parts coarse
sand and 6 part 40 mm aggregate size stones. It may be noted that while preparing the
concrete mixture, large quantities of water should not be used as this would wash away
cement and sand.

1.16 Providing Of Guys To Supports

Guys are installed at locations where terminal poles are erected at sectional cut points.
These cut points may be in same alignment or at turn points. Guys are installed to nullify
tension on supports resulted due to conductors tension. In spite of careful planning and
alignment of line route, certain situations arise where the conductor tries to tilt the pole
from its normal position due to abnormal wind pressure and deviation of alignment, etc.
When these cases of strain arise, the pole is strengthened and kept in position by guys.
One or more guys will have to be provided for all supports where there is unbalanced
strain acting on the support, which may result in tilting/uprooting or breaking of the
support.

Guys are braces fastened to the pole. In this work anchor type guy sets are to be used.
These guys are provided at (i) angle locations (ii) dead end locations (iii) T - off points (iv)
Steep gradient locations and (v) where the wind pressure is more than 50 kg / Sq.m.

The fixing of guys stays will involve (i) pit digging and fixing stay rod (ii) fastening guy
wire to the support (iii) Tightening guy wire and fastening to the anchor. The marking of
guy pit, digging and setting of anchor rod must be carefully carried out. The stay rod
should be placed in a position so that the angle of rod with the vertical face of the pit is
30º/45º as the case may be.

Before start of erection of Stay sets, required concreting materials like Cement, Sand,
Stone Chips and Construction water need to be made available near the pit.

G.I. stay wires of size 7/3.15 mm (10 SWG) & 7/4.00 mm (8 SWG), for 16 mm/20 mm
stay rods respectively, are to be provided. 8.5 Kg. Stay Wire (7/4.00 mm) per Stay with
20 mm Stay rod for 33 KV line and 5.5 Kg. Stay Wire (7/ 3.15 mm) per Stay with 16 mm
Stay rod for 11 KV lines are to be used. For double pole structure (DP), four stays along
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the line, two in each direction and two stays along the bisection of the angle of deviation
(or more) as required depending on the angle of deviation are to be provided. Hot dip
galvanized stay sets are to be used. One stay to counter the angular deformation force
shall be used.

After concreting, back filling and ramming must be done well and allowed 7 days to set.
The free end of the guy wire/stay wire is passed through the eye of the anchor rod, bent
back parallel to the main portion of the stay/guy and bound after inserting the G.I.
thimble, where it bears on the anchor rod. If the guy wire proves to be hazardous, it
should be protected with suitable asbestos pipe filled with concrete of about 2 m length
above the ground level, painted with white and black strips so  that, it may be visible at
night. The turn buckle shall be mounted at the pole end of the stay and guy wire so fixed
that the turnbuckle is half way in the working position, thus giving the maximum
movement for tightening or loosening.

1.17 Guy Strain Insulators

Guy insulators are placed to prevent the lower part of the Guy from becoming electrically
energized by a contact of the upper part of the guy when the conductor snaps and falls
on them or due to leakage. No guy insulator shall be located less than 2.6 m from the
ground. Guy insulators are to be used in stay wires only. All stay conductors are to be
provided with guy insulators as per following specifications.

11 KV line stay Type C guy insulator (1 No)
33 KV line stay Type C guy insulators (2Nos)

1.18 Fixing Of Cross-Arms

After the erection of supports and providing guys, the cross-arms are to be mounted on
the support with necessary clamps, bolts and nuts. The practice of fixing the cross arms
before the pole erection is also there. In case, the cross-arm is to be mounted after the
pole is erected, the lineman should climb the pole with necessary tools. The cross-arm is
then tied to a hand line and pulled up by the ground man through a pulley, till the cross-
arm reaches the line man. The ground man should station himself on one side, so that if
any material drops from the top of the pole, it may not strike him. All the materials should
be lifted or lowered through the hand line, and should not be dropped.

1.19 Insulators And Bindings

Line conductors are electrically insulated from each other as well as from the pole by
‘Insulators’. Following two type of insulators shall be used for the line insulation:

(1)       Pin type
(2) Strain type

The pin type insulators will be used for straight stretch of line. The insulator and its pin
should be mechanically strong enough to withstand the resultant force due to combined
effect of wind pressure and weight of the conductor in the span.

The strain insulators are intended for use at terminal locations or dead end locations and
where the angle of deviation of line is more than 10º. Strain insulators are also intending
to use at major road crossing locations.

The pins for insulators are fixed in the holes provided in the cross-arms and the pole top
brackets. The insulators are mounted in their places over the pins and tightened. In the
case of strain or angle supports, where strain fittings are provided for this purpose, one
strap of the strain fittings is placed over the cross-arm before placing the bolt in the hole
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of cross-arms. The nut of the straps is so tightened that the strap can move freely in
horizontal direction.

All HT/LT insulators shall be tested for insulation tests before installation on line. They
shall be dipped into water for 24 hrs and then tested for insulation resistance tests at the
stores. The insulators found fit in IR testing shall be sent to site for erection. 11KV na d33
KV insulators shall be tested by at-least 1 KV megger whereas LT insulators shall be
tested by 500 Volts megger.

1.20 Conductor Erection

The main operations are:-

(a)       Transportation of Conductor to works site.
(b)       Paying and Stringing of Conductor
(c)       Jointing of Conductor
(d)       Tensioning and Sagging of Conductor

While transporting conductors drums to site, precautions are to be taken so that the
conductor does not get damaged/injured. The drum could be mounted on cable drum
support, which generally is made from crow-bar and wooden slippers for small size
conductor drums. The direction of rotation of the drum has to be according to the mark in
the drum so that the conductor could be drawn. While drawing the conductor, it should
not rub causing damage. The conductor could be passed over poles on wooden or
aluminum snatch block (pulley) mounted on the poles for this purpose.

When approaching the end of a drum length at least three coils shall be left in place when
the stringing operations are stopped. These coils are to be removed carefully and if
another length is required to be run out a joint shall be made as per the
recommendations of the accessories manufacturer.

The mid span jointing is done through compressions or if helical fittings are used the
jointing could be done manually. After completing the jointing, tensioning operation could
be commenced. The conductor is pulled through come-along clamps to stringing the
conductor between the tension locations.

Conductor splices shall not crack or otherwise be susceptible to damage in the stringing
operation. The Contractor shall use only such equipment / methods during conductor
stringing which ensures complete compliance in this regard.

All the joints on the conductor and earth-wire shall be of the compression type, in
accordance with the recommendations of the manufacturer, for which all necessary tools
and equipment like compressors, dies, etc., shall be obtained by the Contractor. Each part
of the joint shall be cleaned by wire brush till it is free of rust or dirt, etc., and be properly
greased with anti-corrosive compound. If required and as recommended by the
manufacturer, before the final compression is carried out with the compressors.

All the joints or splices shall be made at least 15 meters away from the pole. No joints or
splices shall be made in spans crossing over main roads, railways and small river spans.
Not more than one joint per sub-conductor per span shall be allowed. The compression
type fittings shall be of the self-centering type or care shall be taken to mark the
conductors to indicate when the fitting is centered properly. During compression or
splicing operation, the conductor shall be handled in such a manner as to prevent lateral
or vertical bearing against the dies. After compressing the joint, the aluminum sleeve shall
have all corners rounded; burrs and sharp edges removed and smoothened.
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During stringing of conductor to avoid any damage to the joint, the contractor shall use a
suitable protector for mid span compression joints in case they are to be passed over
pulley blocks / aerail rollers. The pulley groove size shall be such that the joint along with
protection can be passed over it smoothly.

1.21 Tensioning and Sagging Operations

The tensioning and sagging shall be done in accordance with the approved stringing
charts or sag tables. The “initial” stringing chart shall be used for the conductor and
“final” stringing chart for the earth-wire. The conductors shall be pulled up to the desired
sag and left in running blocks for at least one hour after which the sag shall be rechecked
and adjusted, if necessary, before transferring the conductors from the running blocks to
the suspension clamps. The conductor shall be clamped within 36 hours of sagging in.

The sag will be checked in the first and the last section span for sections up to eight
spans and in one additional intermediate span for sections with more than eight spans.
The sag shall also be checked when the conductors have been drawn up and transferred
from running blocks to the insulator clamps.

At sharp vertical angles, conductor and earth-wire sags and tensions shall be checked for
equality on both sides of the angle and running block. The suspension insulator
assemblies will normally assume verticality when the conductor is clamped.

Tensioning and sagging operations shall be carried out in calm weather when rapid
changes in temperature are not likely to occur.

1.22 Clipping In

Clipping of the conductors into position shall be done in accordance with the
manufacturer’s recommendations. Jumpers at section and angle towers shall be formed to
parabolic shape to ensure maximum clearance requirements. Fasteners in all fittings and
accessories shall be secured in position. The security clip shall be properly opened and
sprung into position.

1.23 Fixing of Conductors and Earthwire Accessories

Conductor and earth-wire accessories supplied by the Contractor shall be installed by the
Contractor as per the design requirements and manufacturer’s instruction within 24hours
of the conductor / earth-wire clamping. While installing the conductor and earth-wire
accessories, proper care shall be taken to ensure that the surfaces are clean and smooth
and that no damage occurs to any part of the accessories or of the conductors.

1.24 Replacement

If any replacements are to be effected after stringing and tensioning or during
maintenance e.g. replacement of cross arms, the conductor shall be suitably tied to the
pole at tension points or transferred to suitable roller pulleys at suspension points.

Sagging of conductor has to be in accordance to the Sag Tension chart. In order to
achieve it, it is preferred to pull the conductor to a tension a little above the theoretical
value so that while transferring it from the snatch blocks to the pit insulators and to take
care of temperature variation. Proper sag could achieve. Sagging for 33/11 KV line is
mostly done by “Sighting”. A horizontal strip of wood is fixed below the cross-arm on the
pole at the required sag. The lineman sees from other end and the sag is adjusted by
increasing or decreasing the tension. The tension clamps could then be finally fixed and
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conductor be fixed on pin-insulators. All fittings, accessories like guys, cross-arms, etc.,
could be checked as they should not have de-formalities.

The maximum permissible spans for all the lines of 33/11/0.4 KV are prescribed according
to the design of the supports. Sag-tension charts for these conductors are to be followed.

1.25 Tying Of Conductor On Pin Insulators

Conductors should occupy such a position on the insulator as will produce minimum strain
on the tie wire. The function of the wire is only to hold the conductor, in place on the
insulator, leaving the insulator and pin to take the strain of the conductor.

In straight line, the best practice is to use a top groove insulator. These insulators will
carry grooves on the side as well. When the conductor is placed on the top groove, the tie
wire serves only to keep the conductor from slipping out.

On corners and angles (below 5 degree deviations) the conductors should be placed on
the outside of the insulators. On the far side of the pole, this pulls the conductor against
the insulator instead of away from the insulator.

1.26 Kind And Size Of Tie Wire To Be Used

Helically formed fittings are to be used for tying the insulators, end terminal connectors
etc.. The tie should always be made of soft annealed wire so that it may not be brittle and
injure the line conductor. A tie wire should never be used for second time. Specifications
of helically formed fittings are given in this section.

1.27 Rules Of Good Tying Practice

a. Use only helically formed fittings.
b. Use of size of tie wire which can be readily handled yet one which will provide

adequate strength.
c. Use length of tie wire sufficient for making the complete tie, including an

allowance for gripping with the hands. The extra length should be cut from each
end if the tie is completed.

d. A good tie should

(a) Provide a secure binding between line wire insulator and tie wire.
(b) Have positive contacts between the line wire and the tie wire so as

to avoid any chattering of the contacts.
(c) Re-enforce line wire in the vicinity of insulator.

e. Apply without use of pliers.
f. Do not use the wire which has been previously used.
g. Do not use hard drawn wires for typing.

1.28 Conductors At Different Voltages On Same Supports

In urban area, lines are to be erected with provision for forming lines of two different
gradients as under

a) 11 KV Line and LT Lines
b) 33 KV Line and LT Lines

Where conductors forming parts of systems at different voltages are erected on the same
supports, the contractor shall make adequate provision to guard against danger to
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linesmen and others from the lower voltage system being charged above its normal
working voltage by leakage from or contact with the higher voltage system; and the
methods of construction and the clearances between the conductors of the two systems
shall be as described in the specifications.

The agency shall be intimated by the Project Manager in writing about the locations
where such provisions is intended by him. At all such locations, the contractor shall make
adequate provision to guard against danger to linesmen and others from the lower
voltage system being charged above its normal working voltage by leakage from or
contact with the higher voltage system.

1.29 Earthing

Earthing shall generally be carried out in accordance with the requirements of latest CEA
regulations (as amended from time to time) and the relevant regulations of the Electricity
Supply Authority concerned and as indicated below:

a) All metallic supports shall be earthed.
b) For PCC poles the metal cross-arms and insulator pins shall be bonded and

earthed at every pole for HT lines.
c) All special structures on which switches, transformers, fuses, etc., are mounted /

likely to mount should be earthed.

d) The supports on either side of the road, railway or river crossing should be
earthed.

e) All supports (Steel & PCC) HT lines passing through inhabited areas, road
crossings and along such other places, where Earthing of all poles is considered
desirable from safety considerations should be earthed.

f) In special locations and special structures, road crossings etc., pipe/rod Earthing
should be done on either side of the construction.

g) At other locations the coil Earthing may be adopted. The coil Earthing consists of
10 m length of 8 SWG. G.I. wire compressed into a coil 450 mm length and 50
mm dia and buried 1500 mm deep as per REC standard J-1.

Following shall be the earthing requirements:

No Description Type of Earthing
1 Single Pole - PCC/RS Joist/steel tubular 1 No. Coil/Spike Earthing at each SP
2 Double pole - PCC/RS Joist/steel tubular 2 Nos. Coil/Spike Earthing at each DP
3 Substation Poles structure - PCC/RS

Joist/steel tubular
GI Pipe Earthing 3 Nos

4 Road crossing GI Pipe earthing on either side one
each

5 Telephone line crossing GI Pipe earthing on either side  one
each

6 DP with Isolating switch Coil/Spike earthing 2 Nos and GI Pipe
earthing 1 No

1.30 Anti-Climbing Devices
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In order to prevent unauthorized persons from climbing any of the supports of HT lines
without the aid of a ladder or special appliance, certain anti-climbing devices are provided
to the supports. Barbed wire binding is to be adopted for this purpose at a distance of 30
to 40 cm at a height of 3.5 to 4 m from ground level. The barbed wire shall conform to IS
– 278 (Grade A1). The barbed wired shall be given chromatin dip as per procedure laid
down in IS: 1340. At-least 3.5 kgs barbed wire is to be used per pole for the purpose.

1.31 Testing And Commissioning

When the line is ready for energisation, it should be thoroughly inspected in respect of the
following:-

a) Poles-Proper alignment, concerting and muffing.
b) Cross-arms – Proper alignment.
c) Finishing of fabricated steel items used.
d) Insulators – Proper finish, cleanliness, insulation resistance.
e) Binding, clamps and jumpers – To check whether these are in reach.
f) Conductor and earth wire – Proper sag to check whether there are any cuts, etc.
g) Guys:  To check whether the Guy wire is tight and whether the Guy insulators are

intact.
h) Earthing System:  To check whether the earthing connections of supports and fittings

are intact. Measure earth resistance with earth tester.

After the visual inspection is over and satisfied, the conductor is tested for
continuity/ground, by means of megger. At the time of testing through megger person
should not climb on the pole or touch the guarding, conductor, guy wire etc.

a. Before charging any new line, it should be ensured that the required inspection fee
for the new line is paid to the Electrical Inspector and approval obtained from him for
charging the line.

b. The line should be energized before the officer who has been authorized by the
Project Manager in this regard.

c. Before energizing any new line, the contractor of the line shall notify to the workmen
that the line is being energized and that it will no longer be safe to work on line.
Acknowledgement of all the workmen in writing should be taken in token of having
intimated them.

d. Wide publicity by Tom-toming should be arranged in all the localities through which
the line, that is to be energized passes, intimating the time and date of energizing
and warning public against the risk in meddling with the line.

e. The Officer-in-charge of the line shall personally satisfy himself that the same is in a
fit state to be energized.

1.32 River Crossing

No special structures are to be erected for this work. River crossing more than normal
span of poles are not considered under the package. For small rivers etc., data for the
highest flood-level should be obtained for previous years. The structures should be
located at such places that they should be approached under flood condition. Normal DP
structures are to be used for such crossings on approval of Project Manager.

In case of river crossing with longer span, special designed structures are to be used for
the purpose.



Volume-I : Annexure-A of Section-VII
General Technical Instructions

14

DDUGJY&IPDS/SBD/NIMM/R0

1.33 Guarding

Guarding is to be provided for the lines, so that a live conductor, when accidentally
broken, is prevented to come in contact with other electric lines, telephone or telegraph
lines, roads, and persons or animals and carriages moving along the road, by providing a
sort of cradle below the main electric line.

Guarding is not required for crossings of 66 KV and higher voltage lines where the
transmission line is protected by fast acting relay operated circuit breaker of modern
design with a tripping time of the order of 0.25 sec. from occurrence of fault to its
clearance. For all other crossings, guarding is essential for all telecommunication lines and
major road crossing.

The guarding shall consist of GI guard cross arm of length 2.5 mtrs made out of 65x65x6
mm angle  & shall be hot dipped galvanized generally conforming to IS : 2633/72. The
clamps shall also be hot dipped galvanized generally conforming to IS: 2633/72 & suitable
for 13 m 52 kgs/m rail pole & for 8.0 meters longs RCC poles. Guarding shall be erected
with ground & line clearances as per the I.E. rules. Cradle guard wire should be of 8 SWG
GI Wire provided with lashing of 10 SWG GI wire at a distance of 2 m along the length of
the guarding. Tension clamps, threaded eye bolts, turn buckles, thimble, tying wires and
hardware are as per specified in the specifications.  A sketch showing arrangement of
guarding at road crossing is enclosed with tender drawing.

The minimum height between any guard wires and live crossing conductor shall not be
less than 1.5 m in case of a railway crossing.

1.34 Repair to conductors

The conductor shall be continuously observed for loose or broken strands or any other
damage during the running out operations. Repair to conductors, if necessary, shall be
carried out with repair sleeves. Repairing of the conductor surface shall be carried out
only in case of minor damage, scuff marks, etc. The final conductor surface shall be clean,
smooth and free from projections, sharp points, cuts, abrasions, etc. The Contractor shall
be entirely responsible for any damage to the poles during stringing.

1.35 LT Lines and Service connection

1.35.1. The LT line shall be erected of single phase or three phase arrangements through AB
Cable depending on site requirements. Every 6th pole of LT line shall be earthed with GI
spike/GI Coil as per specifications.

1.35.2. In all those locations where LT AB cable is to be erected on the same support in which
11KV or 33KV line is also erected, proper isolation is to be maintained.

1.35.3. All single phase service connections released under the DDUGJY/IPDS schemes shall be
provided with one earth point near the energy meter. This point is connected with the
proper earthing system through GI wires. 10mm diameter earth knob in form of bolt and
nut is to be installed on energy meter board. This earth point is to be maintained by
service providing Distribution Company after installation and energisation. In up-stream
network, this earth point is to be connected with earth point.

1.35.4. Service connection is to be issued on proper surveying of the location so that excessive
erection of LT line or 11 KV line may be avoided. The service wire is to be hanged on
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supportive GI wire between pole support and the house. Before installing service wires
and GI wire, GI pipe on the consumer premises is to be erected using clamps/ nails/proper
binding etc. In case of hut or poor structure at consumer premises, GI pipe is to clamp on
wooden planks/wooden structure existing in the house. The GI pipe should be supported
for neutralizing tension by means of GI tie wire support. In pukka/brickwork/cement
concrete foundations, house, GI support pipe is to be clamped by means of MS clips.

1.35.5. The consumer meter shall be installed at the premises of consumers at suitable height and
at place which is not in direct approach of sun-light and rain water. Meters should be
installed under the covering shade.
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PROJECT MANAGEMENT SYSTEM, QUALITY ASSURANCE AND DOCUMENTATION

This section describes the project management system, quality assurance and documentation requirements for
the project.

1. Project Management System

1.1. General

The Contractor shall assign a project manager with the authority to make commitments and decisions that are
binding on the Contractor. Employer will designate a project manager to coordinate all employer project related
activities. All communications between employer and the Contractor shall be coordinated through the project
managers. The project managers shall also be assisting employer in communicating project related information
to other stake holders.

Bidder shall submit the manpower deployment plan along with the bids, describing the key roles of each person.

The role and responsibilities of contractor shall be as follows:

a) To prepare, maintain and update project detailed Work Execution Plan for successful implementation
of project like approval of GTP, approval of sub-contractor, approval of drawings, supply of materials,
mobilization of men, material and equipment etc. at site for successful completion of works, Compile
and up-load physical as well as financial progresses, compile the progress of works at Employer level
and to assist in forwarding it to all stake holders.

b) To actively participate with employer in resolving all issues relating to project implementation including
ROW, Forest Clearances, Railway Crossings, and Payments to contractors/vendors and policy matters.

c) To actively participate in monitoring, reviewing and analysing the physical, financial and quality
assurances works’ progress of DDUGJY/IPDS works and also to take suitable measures on compliance
of observations being raised during monitoring/review meetings with employer.

d) To implement and maintain a dedicated centralized bank account for the project, upload and up-date
project wise physical progress in DDUGJY/IPDS web portal. Physical as well as financial progresses
shall be uploaded in standard Bill of Material format of the contract. Also, to submit claims as per
release DDUGJY/IPDS guidelines to Employer for release of payments/funds.

e) To oversee the progress and compliance of the Quality Assurance Mechanism as per DDUGJY/IPDS
guidelines.

1.2. Project Schedule

As per the schedule the bidder shall submit a preliminary implementation plan along with the bid. The detailed
project implementation schedule shall be submitted by the contractor after the award for employer’s approval,
which shall include at least the following activities:

(a)Surveying of site.
(b)Documents submission and approval schedule
(c) Type Testing Schedule
(d) Dispatch Schedule
(e)Installation & commissioning schedule
(f) Training schedule, if any.

The project schedule shall include the estimated period for completion of project and its linkage with other
activities.
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1.3. Progress Report

A progress report shall be prepared by the Contractor each month against the activities listed in the project
schedule. The report shall be made available to employer on a monthly basis, e.g., the 10th of each month. The
progress report shall include all the completed, ongoing and scheduled activities.

1.4. Transmittals

Every document, letter, progress report, change order, and any other written transmissions exchanged between
the Contractor and employer shall be assigned a unique transmittal number. The Contractor shall maintain a
correspondence index and assign transmittal numbers consecutively for all Contractor documents. Employer will
maintain a similar correspondence numbering scheme identifying documents and correspondence that employer
initiates.

2. Quality Assurance and Evaluation Mechanism

The Project Implementation Agency (PIA) shall be solely responsible & accountable for assuring quality in
Deendayal Upadhyaya Gram Jyoti Yojana (DDUGJY) works. Project Implementing Agency (PIA) shall formulate a
detailed comprehensive Quality Assurance (QA) plan for the works to be carried out under DDUGJY scheme with
an objective to create quality infrastructure works. The QA and Inspection Plan shall be integral part of the
contract agreement with turnkey contractor or equipment supplier and erection agency as the case may be in
case of turnkey/partial turnkey/ or departmental execution of works. PIA has to ensure that the quality of
materials/equipment supplied at site and execution of works carried out at field under DDUGJY scheme is in
accordance to Manufacturing Quality Plan (MQP)/Guaranteed Technical Particulars (GTP) and Field Quality Plan
(FQP)/Approved Drawings/Data Sheets respectively.

2.1. Quality checks to be ensured by PIA/Turnkey Contractor:

PIA & Turnkey Contractor shall strictly ensure QA checks during the day to day course of project execution,
which are as follows:

a. 100% pre-dispatch inspections of all materials viz. as per MQP/ Approved Drawings/ Technical
Specifications/Datasheet/GTP/applicable national & international standards.

b. 100% villages with all infrastructures are to be verified for quality as per MQP/Datasheet/GTP/ Approved
Drawings/Technical Specifications and FQP.

c. 100% of all 66/11 or 33/11 kV sub stations (New & Augmented) for quality of material as per
MQP/Approved Drawings/Technical Specifications/Datasheet/GTP and erection works in the field as per
FQP/approved survey drawings/layout.

d. 100% verification of BPL HHs connections released.
e. 100% verifications feeders created under the scheme.
f. 100% verification of materials utilised under the scheme.
g. 100% verification of works done in Metering, SAGY & System Strengthening.

Also, PIA & Turnkey Contractor have to carry out quality assurance of village electrification and substation works
as per the checklist provided at Annexure-A.

2.1.1. Vendor approval: All the materials procured for DDUGJY works shall be purchased from the authorised
vendors approved by their Quality Assurance Department of PIA. Approved vendors list is to be uploaded
periodically (monthly) on the PIA web portal.

New vendors/suppliers may be approved by PIAs, provided capability of manufacturer's is assessed suitably
by visiting the factory premises and checking the testing facility available before accepting it as approved
vendor. If required, State Electricity Board/Power Department/ Distribution Companies may adopt vendors
already approved by CPSUs.
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2.1.2. Material Inspection: All six materials of 33/11kV or 66/11kV substations and materials required for Village
Electrification shall be inspected at manufacturer works/premises before dispatch at site. The materials to be
used under the scheme shall be as per Technical Specification attached with Standard Bidding Document of
DDUGJY scheme or as per latest relevant Indian Standards/approved Datasheet/drawings/GTP/MQP.

Note: PIA to perform one stage inspection of Power/Distribution transformer for each manufacturer.

2.1.3. FQP for Civil works: PIA shall prepare a separate FQP for civil works supported with drawings which shall
be approved by their competent authority which shall be uploaded at web portal. The turnkey contractor shall
adhere to this FQP while carrying out physical works.

2.1.4. FQP for testing & commissioning: PIA shall prepare a comprehensive FQP for testing & commissioning of
33/11kV or 66/11kV substation, Distribution transformer Substation etc. as well as infrastructure created
during electrification of villages/habitations. The electrical system shall be energized only after performing all
tests as described in the FQP. Proper records in this regard, including tests on earth resistance, insulation
resistance of 11 kV line & Distribution Transformer etc. shall be maintained, jointly signed by PIA and turnkey
contractor representatives.

2.1.5. QA documentation: All the quality assurance checks shall be conducted in the field as per approved Field
Quality Plan(FQP) and shall be documented properly and signed by the quality engineer of the turnkey
contractor & countersigned by PIA's representative and shall be kept for future reference. These documents
shall be maintained by PIAs in proper order and shall be made available at site for verification by Quality
Monitors during inspection.

2.2. Quality Assurance Mechanism to be envisaged by REC/MoP for DDUGJY Projects

DDUGJY Projects shall have a single tier Quality Assurance Mechanism (QAM). The single tier QAM shall exclude
the in-house process quality checks followed by the Project Implementation Agency (PIA) during the physical
execution of the project.

Rural Electrification Corporation (REC), the nodal agency for the DDUGJY scheme shall operate for Quality
Assurance Mechanism. REC shall designate a senior officer (ZM/CPM of the state) as REC State Quality Assurance
Coordinator (RSQAC) at its State level Zonal/Project office. REC corporate office shall designate a senior officer
not below the level of AGM/GM as RQAC.

Under this mechanism, RQM shall oversee the compliance of DDUGJY guidelines, adherence to system
procedures etc. shall be verified by an independent inspecting agency.

REC shall outsource independent agency(ies) designated as REC Quality Monitors (RQM) to ensure quality of
materials procured and shall also verify quality of works carried out under the DDUGJY scheme. RQM shall carry
out pre-dispatch inspection of six materials randomly in a single lot containing minimum 10% materials at
manufacturer works. RQM shall also verify quality of works carried out in the Project, which are as follows:

 100% of the Un-electrified and 10% of Intensive Electrified villages where electrification works has
been carried out excluding SAGY villages,
(Note: Villages includes Habitations/Dhani/Majra/Tolas/Thandas etc.)

 10% of Feeders created under Feeder Separation,
 1% Consumer Meters & 10% of Industrial/Commercial Meters or 3-Phase Distribution Transformer

Meters,
 100% works carried out in Sansad Adarsh Gram Yojana (SAGY) ,
 100% of new substations (66/11 or 33/11kV),
 25% of augmented substations (66/11 or 33/11kV),

2.2.1. Material Inspection: Six important materials of 33/11kV or 66/11kV substation including materials to be
used for village electrification shall be inspected at manufacturer premises before dispatch.
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2.2.1.1. Inspection of substation materials: Following materials have been identified as important
materials for 33/11 or 66/11kV Substation:

i. Power Transformer,
ii. Circuit Breaker,
iii. Insulators,
iv. Cables
v. Conductor
vi. Control & Relay Panel,

2.2.1.2. Inspection of Village Electrification Materials: The  materials which have been identified for
pre-dispatch inspection at manufacture premises is as follows:

i. Distribution Transformer,
ii. Overhead Conductor,
iii. Energy Meter,
iv. Pole,
v. Insulators,
vi. Cables,

At least one type from each of the aforesaid 6 (six) materials to be utilized in substations and villages’
electrification shall be inspected by the RQM as per MQP. The inspection/testing/witnessing of
acceptance tests shall be as per approved Drawings/Technical Specifications/Datasheet/GTP/ and
applicable national & international standard.

2.2.1.3. Sampling from field: Any material, including materials listed below, may be picked from site for
testing at test laboratory chosen by inspecting official.

i. Distribution Transformer,
ii. Overhead Conductor,
iii. Energy Meter,
iv. Pole,
v. Insulators,
vi. Cables,
vii. Circuit Breaker

All expenditures that shall incurred towards packing, transport, inspection, testing charges etc. are to be
borne by the PIA.

2.2.2. Villages’ inspections are to be done as per approved FQP/Drawings/Technical Specifications/Datasheet/survey
report. The villages inspection that shall be carried out by REC Quality Monitors, which are as hereunder:

2.2.2.1. 100% Un-Electrified (UE) and 10% of Intensive Electrified (IE) villages are to be inspected in 2
(two) stages including SAGY villages. Stage-I & Stage-II inspections shall cover 50%UE & 5% of IE
villages respectively.

2.2.2.2. Stage-I inspection of RQM shall commence in a project when 50% of UE & 30% of IE villages are
completed in all respect.  Five (5) nos. of villages in a project are to be thoroughly inspected at the
very beginning when the same is completed in a project. These villages after rectification of defects
will become modal quality village. The findings of inspection of these five villages shall be used as
training resource and necessary improvement in Quality Assurance.

2.2.2.3. Stage-II inspection of RQM shall commence and end in a project when 100 % of UE & 70% of IE
villages are completed in all respect.

2.2.2.4. (a) Inspection of 100% new (33/11 or 66/11 kV) substation for quality works as per FQP.
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(b) Inspection of 25% augmented (33/11 or 66/11 kV) substation for quality works as per FQP.

2.2.3. Inspection of 100% works carried out in Sansad Adarsh Gram Yojana(SAGY) including HT Lines, LT lines,
Distribution Transformer Substation, BPL HHs connection released or any other works not stated herein but
have been carried out under the scheme in that village(s).

2.2.4. In 100% UE & 10% IE villages of the project; 100% verification of BPL connections, 100% of Distribution
Transformer Substations, 1km(for hilly areas)/2km (for plain areas) of 33kV Lines, 100% verification of LT
Lines and 100% of the 11KV lines attributed to the village (emanating from cut-point/grid substation) as well
as the 11 KV line laid within the village, verification of village energisation & BPL beneficiaries, installation of
service connections in public places, hours of supply in the village, time taken by DISCOM to raise first energy
bill in favor of beneficiaries.

2.2.5. REC Quality Monitor shall also oversee the Contract Management Part of PIA like adherence to Standard
Bidding Document, PMA appointment, adherence to Quality Assurance Mechanism of DDUGJY scheme,
Contractual provisions pertaining to defects identification and rectification, resolution of project related issues
and action on delayed project. In their visit, RQM would give thrust on adherence on systems and procedures
of DDUGJY schemes by PIA and turnkey contractors during project implementation. Also, RQM would ensure
availability and awareness of project specific drawings, documents, quality assurance plans among all stake
holders in PIA contractor staff/workers.

2.2.6. REC Quality Monitors shall oversee the progress of up-loading of monitoring observations raised by inspectors
during inspection and submission of compliance by PIA with supporting site photographs details in DDUGJY
web portal.

2.3. GENERAL

2.3.1. To ensure that the equipment and services under the scope of this Contract whether manufactured or
performed within the Contractor’s Works or at his Sub-contractor’s premises or at the Employer’s site or at
any other place of Work are in accordance with the specifications, the Contractor shall adopt suitable quality
assurance programme to control such activities at all points necessary. Such programme shall be broadly
outlined by the contractor and finalized after discussions before the award of contract. The detailed
programme shall be submitted by contractor after the award of contract and finally accepted by the Employer
after discussions. A quality assurance programme of the contractor shall generally cover the following:

a) His organization structure for the management and implementation of the proposed quality assurance
programme :

b) Documentation control system;

c) Qualification data for bidder’s key personnel;

d) The procedure for purchases of materials, parts components and selection of sub-Contractor’s services
including vendor analysis, source inspection, incoming raw material inspection, verification of material
purchases etc.

e) System for shop manufacturing and site erection controls including process controls and fabrication and
assembly control;

f) Control of non-conforming items and system for corrective actions;

g) Inspection and test procedure both for manufacture and field activities.

h) Control of calibration and testing of measuring instruments and field activities;

i) System for indication and appraisal of inspection status;

j) System for quality audits;

k) System for authorizing release of manufactured product to the Employer.
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l) System for maintenance of records;

m) System for handling storage and delivery; and

n) A manufacturing quality plan detailing out the specific quality control measures and procedures adopted
for controlling the quality characteristics relevant to each item of equipment furnished and/or services
rendered.

o) A Field quality Plan covering field activities

2.3.2. The manufacturing & Field quality Plans shall be mutually discussed and approved by the Employer after
incorporating necessary corrections by the Contractor as may be required.

2.3.3. The Employer or his duly authorized representative reserves the right to carry out quality audit and quality
surveillance of the system and procedure of the Contractor/his vendor’s quality management and control
activities.

2.3.4. The Contractor would be required to submit all the Quality Assurance documents as stipulated in the Quality
Plan at the time of Employer’s Inspection of equipment/material.

2.4. TYPE & ACCEPTANCE TESTS

The following type, acceptance and routine tests and tests during manufacture shall be carried-out on the
material. For the purpose of this clause:

2.4.1. Contractor shall supply the materials oftype &design which has already been Type Tested. Contractor shall
provide copy of such tests at site in support of type-tested materials supplied under the contract. No extra
payment or time shall be granted for type testing of materials. In exceptional case to case basis, employer
will decide to permit type testing of material at contractor’s cost.

2.4.1.1. Acceptance Tests shall mean those tests which are to be carried out on samples taken from each lot
offered for pre-dispatch inspection, for the purposes of acceptance of that lot.

2.4.1.2. Routine Tests shall mean those tests, which are to be carried out on the material/equipment to
check requirements which are likely to vary during production.

2.4.1.3. Tests during Manufacture shall mean those tests, which are to be carried out during the process of
manufacture and end inspection by the Contractor to ensure the desired quality of the end product
to be supplied by him.

2.4.1.4. The norms and procedure of sampling for these tests will be as per the Quality Assurance
Programme to be mutually agreed to by the Contractor and the Owner.

2.4.1.5. The standards and norms to which these tests will be carried out are listed against them. Where a
particular test is a specific requirement of this Specification, the norms and procedure of the tests
shall be as per IS/IEC Standard this specification or as mutually agreed to between the Contractor
and the Owner in the Quality Assurance Programme.

2.4.1.6. For all type test and acceptance tests, the acceptance values shall be the values specified in this
Specification, Approved Quality Plan or guaranteed by the Bidder, as applicable.

2.5. TYPE TESTING, INSPECTION, TESTING & INSPECTION CERTIFICATE

2.5.1. All equipment being supplied shall conform to type tests including additional type tests, if any as per technical
specification and shall be subject to routine tests in accordance with requirements stipulated under respective
sections. Employer reserves the right to witness any or all the type tests. The Contractor shall intimate the
Employer the detailed program about the tests at least three (3) weeks in advance in case of domestic
supplies & six (6) weeks in advance in case of foreign supplies.
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2.5.2. The reports for all type tests and additional type tests as per technical specification shall be furnished by the
Contractor alongwith equipment/material drawings. The type tests conducted earlier should have either been
conducted in accredited laboratory (accredited based on ISO/IEC Guide 25/17025 or EN 45001 by the
national accreditation body of the country where laboratory is located) or witnessed by the representative(s)
of Employer or Utility. The test-reports submitted shall be of the tests conducted within last 10 (ten) years
prior to the date of bid opening. In case the test reports are of the test conducted earlier than 10 (ten) years
prior to the date of bid opening, the contractor shall repeat these test(s) at no extra cost to the Employer

2.5.3. In the event of any discrepancy in the test reports i.e. any test report not acceptable due to any
design/manufacturing changes (including substitution of components) or due to non-compliance with the
requirement stipulated in the Technical Specification or any/all additional type tests not carried out, same
shall be carried out without any additional cost implication to the Employer.

2.5.4. The Employer, his duly authorized representative and/or outside inspection agency acting on behalf of the
Employer shall have at all reasonable times free access to the Contractor’s/sub-vendors premises or Works
and shall have the power at all reasonable times to inspect and examine the materials and workmanship of
the Works during its manufacture or erection if part of the Works is being manufactured or assembled at
other premises or works, the Contractor shall obtain for the Engineer and for his duly authorized
representative permission to inspect as if the works were manufactured or assembled on the Contractor’s
own premises or works. Inspection may be made at any stage of manufacture, dispatch or at site at the
option of the Employer and the equipment if found unsatisfactory due to bad workmanship or quality,
material is liable to be rejected.

2.5.5. The Contractor shall give the Employer/Inspector ten (10) days written notice of any material being ready for
joint testing including contractor and Employer. Such tests shall be to the Contractor’s account except for the
expenses of the Inspector. The Employer/Inspector, unless witnessing of the tests is virtually waived, will
attend such tests within thirty (30) days of the date of which the equipment is notified as being ready for test
/inspection, failing which the Contractor may proceed alone with the test which shall be deemed to have
been made in the Inspector’s presence and he shall forthwith forward to the Inspector duly certified copies of
tests in triplicate.

2.5.6. The Employer or Inspector shall, within fifteen (15) days from the date of inspection as defined herein give
notice in writing to the Contractor, of any objection to any drawings and all or any equipment and
workmanship which in his opinion is not in accordance with the Contract. The Contractor shall give due
consideration to such objections and shall either make the modifications that may be necessary to meet the
said objections or shall confirm in writing to the Employer/Inspector giving reasons therein, that no
modifications are necessary to comply with the Contract. If any modification is made on the equipment on
the basis of test results not in conformity with the contract, the modified equipment shall be subject to same
sequence of test again without any additional cost to Employer.

2.5.7. When the factory tests have been completed at the Contractor’s or Sub-Contractor’s works, the
Employer/Inspector shall issue a certificate to this effect within fifteen (15) days after completion of tests but
if the tests are not witnessed by the Employer/Inspector, the certificate shall be issued within fifteen (15)
days of receipt of the Contractor’s Test certificate by the Engineer/Inspector. Failure of the
Employer/Inspector to issue such a certificate shall not prevent the Contractor from proceeding with the
Works. The completion of these tests or the issue of the certificate shall not bind the Employer to accept the
equipment should, it, on further tests after erection, be found not to comply with the Contract. The
equipment shall be dispatched to site only after approval of test reports and issuance of dispatch instruction
by the Employer.

2.5.8. In all cases where the Contract provides for tests whether at the premises or at the works of the Contractor
or of any Sub-Contractor, the Contractor except where otherwise specified shall provide free of charge such
items as labour, materials, electricity, fuel, water, stores, apparatus and instruments as may be reasonably
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demanded by the Employer/Inspector or his authorized representative to carry out effectively such tests of
the equipment in accordance with the Contract and shall give facilities to the Employer/Inspector or to his
authorized representative to accomplish testing.

2.5.9. The inspection by Employer and issue of Inspection Certificate thereon shall in no way limit the liabilities and
responsibilities of the Contractor in respect of the agreed quality assurance programme forming a part of the
Contract.

2.5.10.The Employer will have the right of having at his own expenses any other test(s) of reasonable nature carried
out at Contractor’s premises or at site or in any other place in addition of aforesaid type and routine tests, to
satisfy that the material comply with the specification.

2.5.11.The Employer reserves the right for getting any field tests not specified in respective sections of the technical
specification conducted on the completely assembled equipment at site. The testing equipment for these
tests shall be provided by the Employer.

2.5.12.The Employer intends that type tests and additional type tests are conducted on Power/Distribution
Transformers, Pin & Disc Insulators, 33 kV/11 kV LT AB cables, Conductors,66 kV / 33 kV &11 kV Vacuum
circuit breaker, Battery Charger and energy meter. The price of conducting type tests and additional type
tests shall be included in Bid price.

2.5.13.In case the contractor opts to procure these items from more than one manufacturer, the type test shall be
conducted in respect of all the manufactures. No type test / repeat type test charges shall be paid by owner.

2.5.14.Purchaser reserves the right to witness any or all the type tests.

2.6. PRE-COMMISSIONING TESTS

On completion of erection of the equipment and before charging, each item of the equipment shall be thoroughly
cleaned and then inspected jointly by the Employer and the contractor for correctness and completeness of
installation and acceptability for charging, leading to initial pre-commissioning tests at Site.  The list of pre-
commissioning tests to be performed is given in respective chapters or as included in the Contractor’s quality
assurance programme.

2.7. COMMISSIONING TESTS

All required instrumentation and control equipment will be used during such tests and the contractor will use all
such measuring equipment and devices duly calibrated as far as practicable.  However, the Contractor, for the
requirement of these tests, shall take immeasurable parameters into account in a reasonable manner.  The tests
will be conducted at the specified load points and as near the specified cycle condition as practicable.  The
contractor will apply proper corrections in calculation, to take into account conditions, which do not correspond
to the specified conditions.

2.7.1. Any special equipment, tools and tackles required for the successful completion of the Commissioning tests
shall be provided by the contractor, free of cost.

2.8. The specific tests to be conducted on equipment have been brought out in the respective chapters of the
technical specification. However where the pre-commissioning tests have not been specified specifically they
shall be as per relevant IS code of practice or as mutually agreed.

2.9. The Contractor shall be responsible for obtaining statutory clearances from the concerned authorities for
commissioning and operation of the equipment including the Electrical Inspector. Necessary fee to perform these
works shall be paid by Employer.
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3. Documentation

3.1. GENERAL

3.1.1. To ensure that the proposed systems conform to the specific provisions and general intent of the
Specification, the Contractor shall submit documentation describing the systems to employer for
review and approval. The contractor shall obtain approval of employer for the relevant document at
each stage before proceeding for manufacturing, system development, factory testing, site testing,
training etc. The schedule for submission/approval of each document shall be finalised during the
discussions before placement of the contract, this schedule shall be in line to overall project schedule.

3.1.2. Each document shall be identified by a Contractor document number, the employer document
number, and the employer purchase order number. Where a document is revised for any reason, each
revision shall be indicated by a number, date, and description in a revision block along with an
indication of official approval by the Contractor's project manager. Each revision of a document shall
highlight all changes made since the previous revision.

3.1.3. All technical description, specifications, literature, correspondence, prints, drawings, instruction
manuals, test reports( both factory and at site), progress photographs, booklets, schedules and all
supplementary data or documents furnished in compliance with the requirements of the Contract,
shall become the property of the Employer and the costs shall be considered as included in the
Contract price.

3.1.4. The Contractor shall be responsible for any time delay, misinterpretation, error and conflict during
design, manufacturing, testing and erection of the Works resulting from non-compliance with the
requirements of this Specification.

3.1.5. The Employer shall have the right to make copies of any documents, data, reports, information etc.
supplied by the Contractor in connection with the Works.  The Employer shall not impart the
information of these documents to any other manufacturer or competitor but he shall be free to use
these for preparation of technical papers, reports etc.

3.1.6. All documentation shall be in English language.

3.2. REQUIREMENTS FOR SUBMISSION OF DOCUMENTS, INFORMATION ANDDATA BY THE CONTRACTOR

3.2.1. The Contractor shall submit to the Employer all documents in accordance with an approved schedule
of submissions and shall submit any further information (in the form of drawings, documents,
manuals, literature, reports etc.) when asked by the Employer while commenting/approving any
drawings/documents etc.

3.2.2. The documents which are subject to the approval of the Employer shall be identified by the Contractor
with the stamp "FOR APPROVAL". All other documents shall be submitted to the Employer for
information and shall be identified by the Contractor with the stamp "FOR INFORMATION".

3.2.3. The sequence of submission of the documents shall be subject to the approval of the Employer. The
sequence of submissions of all documents shall be such that the necessary information is available to
enable the Employer to approve or comment the document.

3.2.4. The Contractor shall supply 4 hard copies of all drawings and documents.

3.2.5. In case a "SUBSEQUENT" revision of any document is made due to any reason whatsoever, a revision
of the same, highlighting the changes shall be resubmitted for the Employer's specific approval/
information.
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3.3. DOCUMENTS FOR APPROVAL

3.3.1. The Employer shall be allowed fifteen (15) calendar days to approve the Contractor's submissions. The
submissions for approval, shall be returned to the Contractor marked in one of the following ways :

Category I: Approved
Category II: Approved with Comments.
Category III: Returned for correction.
Category IV : For information

3.3.2. The first notations "I" or "II" shall be deemed to permit the Contractor to proceed with the work
shown on the document, except in the case of notation "II" the work shall be done subject to the
corrections indicated thereon and/or described in the letter of transmittal.  The Contractor shall bear
the full responsibility for proceeding with the Works prior to receipt of the release in notation "I" from
the Employer.

3.3.3. In case of notation "II", the Contractor shall include the alterations required & resubmit the document
within fifteen (15) days from date of Employer's letter of transmittal.

3.3.4. In case of notation "III", the Contractor shall include the alterations required and resubmit the
document to the Employer, within fifteen (15) days, from date of letter of transmittal, so that such
document can be returned with the notation "I" or "II".

3.3.5. It may also be noted that the approval/commenting by the Employer does not relieve the Contractor
of any of his contractual obligations and his responsibilities for correctness of dimensions, materials,
weights quantities or any other information contained therein, as well as the conformity of designs
with Indian Statutory Laws and the Technical Specifications as may be applicable.  The approval also
does not limit the Employer's rights under the Contract.

3.3.6. The approved documents shall be considered as the working documents.  However the Technical
Specification and connected documents shall prevail over these documents in case a decision is
required on interpretation.

3.4. DOCUMENTS FOR INFORMATION

The Contractor shall not delay the Works pending the receipt by the Contractor of the comments on documents
submitted to the Employer for information.  However, the Employer shall have the right to comment on all the
documents submitted by the Contractor, when, in the opinion of the Employer the document does not comply
with the Contract or otherwise. The Contractor shall satisfactorily demonstrate that the information contained in
the aforesaid document does meet the requirements of the Contract or revise the document in order that the
information shall comply with the requirements of the Contract.

3.5. BASICREFERENCE DRAWINGS

3.5.1. The reference drawings are enclosed with the bid document, which forms a part of the specification.
The contractor shall develop a new layout in line with the specification and take the approval of the
EMPLOYER. The contractor shall maintain the overall dimensions of the substation, buildings, bay
length, bay width, phase to earth clearance, phase to phase clearance and sectional clearances,
clearances between buses, bus heights but may alter the locations of equipment to obtain the
statutory electrical clearances as required for the substation.

3.5.2. All drawings submitted by the Contractor including those submitted at the time of bid shall be in
sufficient detail to indicate the type, size, arrangement, material description, Bill of Materials, weight
of each component, break-up for packing and shipment, dimensions, internal & the external
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connections, fixing arrangement required and any other information specifically requested in the
specifications.

3.5.3. Each drawing submitted by the Contractor shall be clearly marked with the name of the Employer, the
unit designation, the specifications title, the specification number and the name of the Project.  If
standard catalogue pages are submitted, the applicable items shall be indicated therein.  All titles,
noting, markings and writings on the drawing shall be in English.  All the dimensions should be in
metric units.

3.5.4. Further work by the Contractor shall be in strict accordance with these drawings and no deviation shall
be permitted without the written approval of the Employer, if so required.

3.5.5. The review of these data by the Employer will cover only general conformance of the data to the
specifications and documents interfaces with the equipment provided under the specifications. This
review by the Employer may not indicate a thorough review of all dimensions, quantities and details of
the equipment, materials, any devices or items indicated or the accuracy of the information submitted.
This review and/or approval by the Employer shall not be considered by the Contractor, as limiting any
of his responsibilities and liabilities for mistakes and deviations from the requirements, specified under
these specifications and documents.

3.5.6. All manufacturing and fabrication work in connection with the equipment prior to the approval of the
drawings shall be at the Contractor’s risk.  The Contractor may make any changes in the design which
are necessary to make the equipment conform to the provisions and intent of the Contract and such
changes will again be subject to approval by the Employer.  Approval of Contractor’s drawing or work
by the Employer shall not relieve the contractor of any of his responsibilities and liabilities under the
Contract.

3.5.7. All engineering data submitted by the Contractor after final process including review and approval by
the Employer shall form part of the Contract Document and the entire works performed under these
specifications shall be performed in strict conformity, unless otherwise expressly requested by the
Employer in Writing.

3.6. PRE-DISPATCH INSPECTION:

Pre-dispatch inspection shall be performed on various materials at manufacturer’s work place for which
contractor shall be required to raise requisition giving at least 10-day time. Depending on requirement,
inspection shall be witnessed by representatives of Employer, TPIA and/or REC/PFC/MoP.

The contractor shall ensure receipt of material at site within 21 days from date of receipt of dispatch instructions.
In case materials are not received within 21 days from date of issue of dispatch instruction, the dispatch
instruction shall stand cancelled. In the event of delay in receipt of materials beyond 21 days due to reasons not
attributed to partial turnkey contractor/supplier, suitable time extension may be permitted by the Employer. All
expenditure incurred by Employer in performance of dispatch instruction shall be recovered from partial turnkey
contractor.

The turnkey contractor shall ensure that pre-dispatch inspection for materials are intimated only when the
material is completely ready for inspection. On due date of inspection, if it is found that materials are not ready
in required quantities or the inspection could not be carried out due to non-availability of requisite calibrated
certificate of instruments with manufacturer, closing of works on scheduled date of inspection, non-availability of
sufficient testing/material handling staff at manufacturer works etc, all expenditures incurred on deployment of
various inspecting officials along with a fine of Rs 50,000/- shall be recovered from the bills of the agency and
re-inspection shall be carried out on expense of contractor. 2nd such situation at same manufacturer/supplier
shall result in rejection of name of manufacturer from list of approved vendors/sub-vendors. In case sub-
standard materials (old component, re-cycled materials, re-used core material, re-used transformer coil material
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etc) offered for inspection and are noticed during the inspection, materials shall be rejected and approval of sub-
vendor shall also be cancelled for all DDUGJY/IPDS projects.

4. Project Management Agency (PMA)

Employer shall appoint a Project Management Agency (PMA) to assist them in Project Planning and
Implementation of the project as under:

4.1. Project Planning and Implementation:

4.1.1. Assisting Employer in preparation of detailed work implementation schedule in
association with turnkey contractor.

4.1.2. Coordination & monitoring of project implementation activities.
4.1.3. To monitor DPR wise monthly physical & financial progress of the scheme, prepare a

consolidated report & submit to utility for onward submission to Nodal Agency.
4.1.4. Identification of anticipated bottlenecks in project implementation & preparation of

remedial action plan in consultation with Employer&Contractor.
4.1.5. To assist Employer in addition of the created assets to their asset register.
4.1.6. Recommend the claim of utility for fund release from Nodal Agency. The

recommendation is to be supported by a report on expenditure, progress and
constraints if any for timely completion of project.

4.1.7. Submit a report to Nodal Agency, regarding Project Completion and expenditure
incurred along with recommendation in accordance with the guidelines.

4.1.8. To assist utility in supervision of flow of funds in dedicated bank account of projects.

4.2. Quality Monitoring:

4.2.1. To prepare a Quality Assurance (QA) Plan
4.2.2. To carry out field quality inspection of ongoing/ completed works
4.2.3. Joint inspection of material at site on sample basis i.e. 10% of major materials (Poles,

Conductor, Meters, Transformers, Cable etc).
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Annexure-A

Checklist for Quality Assurance

Distribution Transformer Substation
S.
No Description Status

(Yes/No) Observations Location Picture
No.

1 Record capacity of DTR transformer used

2 Record S. No., make and year of manufacturing of
DTR transformer

3 Safe and adequate access to distribution transformer
(DTR) substation

4 Availability of approved survey report

5
Proper load survey is performed of the locality for
perspective consumers while deciding capacity and
location of DTR

6 Expected loading of transformer using 5 years growth
is performed in survey report

7 Proper alignment of substation structure with 11 KV
line

8 Record type of poles/support used for DTR substation

9 Record type of foundation used

10 Proper muffing is provided on steel supports of DTR
substation

11 If DTR substation is in water logging area, its
foundation is grouted in cement concrete

12 Proper verticality of substation supports

13 Proper pole to pole distance of substation supports.

14 Proper erection of jumpers and connection to DTR
transformers without any bent

15 Proper binding of insulators

16
Stay plates are properly grouted in cement concrete
mixture to support DTR substation structure (if
erected)

17 Proper tensioning is there on stay set

18 Proper alignment of stay wire with overhead
conductor

19 Proper erection of stay clamp using 12 mm dia nuts
and bolts

20 Proper galvanization of stay wire

21 Thimble is provided on turn buckle of stay set

22 Stay set installation is provided with guy insulator

23 Proper phase to phase and phase to ground
clearances maintained on the substation jumpers

24 Steel overhead structure is properly earthed using 8
SWG wire/G.I. flat?
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S.
No

Description Status
(Yes/No)

Observations Location Picture
No.

25
Each 11 kV overhead equipment including
transformer are individually earthed using 8 SWG
Earth wire/ GI flat

26 Danger plate is installed at appropriate height using
proper size clamp. Record type and size of clamp

27
Proper anti-climbing device (barbed wire/spike)
installed at appropriate height on individual support.
Record quality of wrapping of barbed wire

28 Substation is numbered

29 Individual substation pole is imposed/painted with the
name of scheme

30 Surface of the PCC poles is finished and there are no
steel wire visible

31 No physical damages appeared on PCC pole surface

32 GI flat to GI flat connection using at least 2 sets of GI
nut bolts and washers

33 8 SWG GI wire/GI Flat is properly dressed with
support

34 GI wire to GI wire jointing is provided using 12 SWG
GI nut bolts and washers

35 GI wire connection to earth pit is using GI nut bolt
and washer

36 GI earth pipe is properly inserted inside earth without
hammering

37 Number of earth pit used for substation earthling.

38 Pit to pit distance in meters. Is it adequate?

39 Masonry enclosure is provided over individual earth
pits

40 Funnel is provided over earth pit

41 Proper jumpering using binding practices/PG clamp

42 Proper clearances to avoid bird fault on conductors of
substation supports

43 Type and size of overhead conductors used in the
substation

44 Cement-concrete grouting foundation of substation
supports

45 Measure quantum of cement concreting in any one
sample support

46 Measure cement concreting foundation in any one
sample of stay set pit

47 Proper painting/galvanizing done on steel structure

48 Any sign of rusting found on substation
structure/hardware

49 Any broken insulator found in the substation

50 Disc Insulators installed precariously ( loose bolts/
missing cotter pins)
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S.
No

Description Status
(Yes/No)

Observations Location Picture
No.

51 Separate individual earth connection using GI wire/GI
flat is used for neutral earthing with separate pit

52 Dedicated transformer body earthing using GI wire/GI
flat

53 Bimetallic clamps are provided on 11 kV bushing

54
No gap between busing seat and bimetallic clamp on
LT as well as HT bushing while connecting
conductor/cable

55 Proper lugs are provided on termination of cables

56 Oil is filled in cup of silica gel breather
57 Silica gel is blue in colour

58 Oil control valves are open between transformer tank
and breather (wherever used)

59 Oil leakage from the body/gasket of transformer and
from conservator tank

60 Record level of oil in conservator tank

61 Transformer installed precariously ( Nut / bolts / side
bracing missing)

62 Transformer is fitted with 12 mm dia nut bolts on its
base channel

63 Transformer belting is provided

64 Dimension of transformer base channel

65 Individual lightening arrestor are earthed with
dedicated separate earth pit

66 LA jumper connections is missing/ not proper

67 LA is charged/ installed  but not meggared

68 Isolators/AB switch are properly aligned and its
operation is smooth

69 Operating handle (not missing eye bolt) of isolator/AB
switch is earthed using flexible cable

70 No joint in between entire length of operating pipe of
isolator/AB switch

71 Guiding hook is provided for isolator pipe movement

72 Alignment of male and female contacts of
isolators/AB switch and no spark during normal use

73 Proper fuse wire is used in DO fuse/HG fuse

74 Arching Horn is missing/ not  aligned / not proper

75 Proper size of LT cable are used between transformer
and LTDB

76 lockability and proper closing of door of LTDB

77 Gland plate and glands are used for cable entry in
LTDB

76 No unused holes on gland plates

77
Availability of LTDB equipment as per approved
drawing and scope of work like isolator, fuse, switch,
bus bar, MCCB, MCB etc.
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S.
No

Description Status
(Yes/No)

Observations Location Picture
No.

78 Installation of DTR as per BIS specification

79 LTDB earthing at different points using 8 SWG GI
wire

80 Proper painting and No physical damages on LTDB
81 Suitable loop length of cables in LTDB

82 3 Nos earthing pit and  earth mat /risers using
50X6mm GI Flat are used as under:

a a) Earth Pit – 1 for Transformer Neutral,
b b) Earth pit - 2 for Lightening Arrester,
c c) Earth pit – 3 for Equipment body earthing

83 Metering of DTR substation

84 Type of meters used and its healthiness

85 Quality of painting/galvanizing on substation structure

86 DTR is newly supplied

87 PG Clamps are  used  ( wherever needed as per
drwg- Jumper etc)

88 Energy meters ( @ 11 kV feeder ,  DT , BPL
consumer) at installed at appropriate height

89 Earthing Electrodes short/missing

90 Commissioning Defect: DT charged/installed but not
merged

91 Fasterers (Nuts/ Bolt/ Clamps /Connector) size not as
per drawing /specification

92 Fasteners ( Nuts / bolts/ Clamps / connectors) in
precarious state

93 Poles not erected properly (inadequate or missing
brick bat/ foundation)

94 Stay installation is not proper : guy insulator missing
;inadequate depth

95 Earthing wire diameter undersize
96 Danger plate missing/improper
97 Earthing wire not secured / not dressed
98 Barbed wire missing/improper
99 DTR ground electrodes far too close
100 Earth pit to earth pit clearance not maintained
101 HT Fuse not provided
102 HT fuse unit jumpering not connected properly
103 MCCB of lower rating than specified in LOA
104 MCCB not installed

105 Inferior quality of  Distribution Board used (
makeshift, locally fabricated DBs)

LT Line
S.
No Description Status

(Yes/No) Observations Location Picture
No.

1 Availability of approved survey report with Single
line diagram

2 Correct alignment of LT line
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S.
No

Description Status
(Yes/No)

Observations Location Picture
No.3 Type of poles used as per scope of the work

4 Type of foundation used as per scope of work

5 If line is passing through water logging area and its
foundation is grouted in cement concrete

6 Proper verticality of poles
7 Any deflecting tension on LT pin insulator

8 Proper tensioning of overhead conductor/LT
cable/ABC Cable

9 Any knot/wrapping of overhead conductor /LT  cable
/ABC Cable is there during erection

10 Proper binding of insulators cable both / tension
work is done

11 Stay plates are properly grouted in cement concrete
mixture

12 Proper tensioning is there on stay set

13 Proper alignment of Stay wire and stay set with
overhead conductor is there to nullify tension

14 Proper erection of stay clamp using 12 mm dia nuts
and bolts and 50x6 mm (or more) size clamp

15 If every 6th pole in a section of line is provided with
stay sets to avoid line deflection

16 Proper galvanization of stay wire/stay set
17 Thimble is provided on turn buckle of stay set

18 Proper phase to phase clearances are maintained on
the line

19 Steel overhead structure is properly earthed using 8
SWG wire

20 Each LT pole individually earthed using 8 SWG Earth
wire and separate Earth pit/Earthing coil/Earth spike

21 Quality and size of danger plates is as per scope of
work

22 Danger plate is installed at appropriate height using
proper clamp as per scope of work

23 Anti-climbing device (barbed wire/spike) are
installed at appropriate height on individual support

24 Individual pole is numbered

25 Individual pole is imposed/painted with the name of
scheme

26 Surface of the PCC poles is finished and there are no
steel wire visible

27 No physical damages appeared on PCC pole surface

28 Cradle guard earthing is provided on each road
crossing or on each LT line crossing

29 Proper tensioning of the cradle guard wires

30 Separate earthing on both the sides of road/line for
cradle guarding are there
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S.
No

Description Status
(Yes/No)

Observations Location Picture
No.

31 8 SWG G.I. wire is properly dressed with support for
V-Cross arm/Channel/Top clamp earthing

32 GI wire to GI wire jointing is provided using 12 SWG
GI nut bolts and washers

33 GI wire connection to earth pit is using 12 mm GI
nut bolt and washer

34 Earth pipe is properly inserted inside earth without
pipe hammering

35 Masonry enclosure is provided over individual pipe
earth pits

36 Funnel is provided over pipe earth pit

37 Jumpering using best binding practices/PG clamp

38
Proper conductor clearances to ground is there to
avoid bird fault on end sectionizer support where
disc insulator are used

39 Average pole to pole span length in the line. It
should not be less than 50 m.

40 If Pole to pole span is less than 50 m, record the
reason with pole numbers

41 Number of poles used per kilometre of the line

42 Type and size of overhead conductors/ABC cable
used in the line

43 Shuttering is used during casting of cement concrete
foundation

44 Cement-concrete grouting foundation of end
supports

45 Quantum of cement concreting in any one sample
support

46 Cement concreting foundation in any one sample of
stay set pit

47 Proper painting is done on steel structure
48 Any broken insulator found in the line

49
Surface finish of painting on Steel tubular
pole/RSJ/H Pole/Rail pole about 2 m from bottom
and above 2 m

50 Possible damage on ABC cable surface

51 Piercing connections are used to take-off connection
from ABC cable

52 Muffing is used in steel steel tubular poles, rail pole,
RS joint/H beam Supports

53 Adequate tree cutting on either side of line done

54 Pole to pole schedule enclosed with profarma

11 KV Line
S.
No Description Status

(Yes/No) Observations Location Picture
No.

1 Availability of approved survey report with single line
diagram

2 Correct alignment of 11 kV line
3 Type of poles used as per scope of the work



Volume-II : Section I
PMS, QAM & Documentation

20

DDUGJY & IPDS/SBD/NIMM/R0

S.
No

Description Status
(Yes/No)

Observations Location Picture
No.4 Type of foundation used as per scope of work

5
Record whether line is passing through water
logging area and its foundation is grouted in cement
concrete

6 Proper verticality of poles

7 Cross-bracing on Double poles are provided

8 Conductors are passing through the top grove of the
insulator ( creepage distance compromised)

9 More than one joint in one span

10 Any deflecting tension on 11 KV pin insulator
11 Proper tensioning of overhead conductor

12 Any knot/wrapping of overhead conductor is there
during erection

13 Proper binding of insulators is done

14 Stay plates are properly grouted in cement concrete
mixture

15 Proper tensioning is there on stay set

16 Proper alignment of Stay wire with overhead
conductor is there to nullify tension

17 Guy insulator, anchor plate/ thimble/ hardware are
provided with stay set

18 Proper erection of stay clamp using 12 mm dia nuts
and bolts and 50x6 mm (or more) size clamp

19 If  every 6th pole in a section of line is provided with
stay sets to avoid line deflection

20 Proper galvanization of stay wire and stay set
21 Thimble is provided on turn buckle of stay set

22 Proper phase to phase clearances are maintained on
the line

23 Steel overhead structure is properly earthed using 8
SWG wire

24
Each 11 kV pole individually earthed using 8 SWG
Earth wire and separate Earth pit/Earthing coil/Earth
spike

25 Quality and size of danger plates is as per scope of
work

26 Danger plate is installed at appropriate height using
proper clamp as per scope of work

27 Anti-climbing device (barbed wire/spike) are installed
at appropriate height on individual support

28 Individual pole is numbered

29 Individual pole is imposed/painted with the name of
scheme

30 Surface of the PCC poles is finished and there are no
steel wire visible

31 No physical damages appeared on PCC pole surface
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S.
No

Description Status
(Yes/No)

Observations Location Picture
No.

32 Cradle guard earthing is provided on each road
crossing or on each LT line crossing

33 Proper tensioning of the cradle guard wires

34 Proper Guard wires  are provided in case of Road
crossing as per drawing specification

35 8 SWG G.I. wire is properly dressed with support for
V-Cross arm/Channel/Top clamp earthing

36 GI wire to GI wire jointing is provided using 12 SWG
GI nut bolts and washers

37 GI wire connection to earth pit is using 12 mm GI
nut bolt and washer

38 Earth pipe is properly inserted inside earth without
pipe hammering

39 Masonry enclosure is provided over individual pipe
earth pits

40 Funnel is provided over pipe earth pit

41 Proper jumpering using binding practices/PG clamp

42 If under sized conductor used

43
Proper conductor clearances to ground is there to
avoid bird fault on end sectionizer support where
disc insulator are used

44 Proper pole to pole span length in the line. It should
not be less than 50 m.

45 If Pole to pole span is less than 50 m, record the
reason with pole numbers

46 Number of poles used per kilometre of the line

47 Record type and size of overhead conductors used in
the line

48 Shuttering is used during casting of cement concrete
foundation

49 Cement-concrete grouting foundation of end
supports

50 Measure quantum of cement concreting in any one
sample support

51 Measure cement concreting foundation in any one
sample of stay set pit

52 Proper painting is done on steel structure

53 Disc Insulators are installed precariously ( loose
bolts/ missing cotter pins)

54 D -shaped loop for jumpers are maintained

55 Any broken insulator found in the line

56 Surface finish and painting on Steel tubular
pole/RSJ/H Pole/Rail pole

57 Adequate tree cutting on either side of line done

58 Pole to pole schedule enclosed with proforma
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S.
No

Description Status
(Yes/No)

Observations Location Picture
No.

59 Pole numbering  with "DDUGJY " inscription not
done ( properly)

60 Engraving of poles (Name of Manufacturer, SL Nos
etc.) not done

61 Line Spacers not used
62 Guy insulator not used in stay wire
63 Inadequate length of barbed wire

S.
No Description Status

(Yes/No) Observations Location Picture
No.

1 Approximate length of service line taken from nearby
LT pole/Distribution Board/Distribution box

2 Following materials are provided in the premises of
consumer:

A Energy meter
B Metal meter box
C Double pole miniature circuit breaker
D Meter board
E Earthing point
F LED lamp

3 The consumer meter has been tested at distribution
licensee’s test laboratory,

4
The size of service cable is 2.5 mm2 twin core
(unarmoured) PVC insulated cables with aluminium
conductors

5 Service cable is free of joints

6 The size of the bearer wire is 3.15 mm (10 SWG) GI
wire (55-95 kg. quality)

7 Suitable meter board has been installed as per
specification

8 Suitable Switch Board has been installed (as per
specification)

9 Single phase Energy meter is installed as per
specification with acrylic cover

10 Type and size of PVC pipe/GI pipe support as per
specification

11 Proper ground clearance of service line as per the
guidelines

12
GI pipe/MS angle (35mmx35mmx5mm) clamped
firmly using 40x3mm MS flat clamps at at-least two
locations

13 Use of GI Medium Class pipe as per specification

14 Use of double pole miniature circuit breaker as per
specification

15 Meter box for single phase meter made provided for
meter protection of the specified dimensions
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S.
No

Description Status
(Yes/No)

Observations Location Picture
No.

16 Reel Insulator are provided as per requirements

17 Egg Insulator as per requirements

18 Protection and Earthing as per specification and CEA
regulations has been provided at consumer premises

19
Each BPL Household has been provided with internal
house wiring and accessories between switch board
and Angle Holder as per specifications

20
All the construction activities related to power supply
in the households have been performed as per REC
construction standards.

21 Wattage of LED lamp provided at consumer premises

22 Type of holder used for LED lamp

23 Following ISI marked internal electrifcation material
in consumer premises:

a 5A socket
b 5A 3 pin piano type switch
c 5A pendant holders

24 Type and size of following boards:
a Switch board
b Meter board
25 Height of switch board in consumer premises

26 Protection from direct sunlight and rain water to
meter box at consumer premises

27 Proper tensioning of service cable at consumer
premises
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Checklist for inspection of REDB (Substation)

S.N. Description Status
(Yes/No) Observation Picture

No.
Location

as per
SLD

1 Major Materials (CT/PT/CB/X'mer/Battery/ Panels
/Structures/Conductor) as per specifications

2 Record S. No., make and year of manufacturing
of Power transformer

3 Major Materials dispatched without inspection
4 Construction as per Approved Drawing

5 Civil works FQP documentation  maintained
during construction

6 Equipment (name it) provided in the BOQ/
drawing but not installed

7

Verification of pre-commissioning and
commissioning testes of substation equipment
i.e. Circuit Breaker, CT, PT, transformer,
Charger, Battery, Relays, Control Panels,
Switchgear, 11 KV cable etc

8 Present condition of main equipment

9
Functional Status of Transformer: WTI, OTI etc,
Relays, Battery Charger, Battery, CB, CT, PT,
Energy Meter, Control & Relay panel

10 Transformer oil  tested

11 Transformer Relays, CT, PT , CB , Switchgears,
battery sets, etc charged after test

12 Equipment charged after commissioning test
13 Gravel size proper

14 Earthing of main equipment, fence etc done
properly

15 Sub Station fencing provided

16 Cable trench made with cable trays – or cables
lying on trench floor

17 Whether Cable trenches have  suitable slope to
ensure automatic draining of rainwater

18 Proper  storage of equipment
19 Cables tied on cable trays

20 Glands, lugs used (wherever need - at cable
entries)

21 Dead end marking for cables is  done
22 Earth mat provided
23 Undersized conductor/ cables used

24 Correct size of earthing conductor - flats, GI
wires etc used

25 Acid proof floor used in battery room

26 Fasteners (nut, bolts, clamps connectors,
hardwaresetc) as per specification

27 Switchgear rubber mats, chequer plates not
provided

28 FQP for material receipt and storage  maintained
by PIA

29 Name of Feeder on Control Panel.
30 Name of Feeder on Outgoing DP structure

31 Working platform on 33 KV and 11 KV outdoor
VCB

32 Name of Substation board on the entrances
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33 Painting of control room, water supply position in
Substation

34 General sanitation arrangement in the control
room building

35 Internal Lighting in the substation control room
36 Closed fencing of the substation yard
37 Approach road to Power Transformer foundation
38 Water logging/ Earth filling in the yard trench
39 Partition wall between two Power Transformers
40 Availability of Earthing Rod in the substation
41 Availability of Permit & Work Book

42 Tracing of Earth connection of Power/
Distribution Transformer up to Earth Pit

43 Connection at Earth Pit
44 Jointing & Clamping of Earth Conductors

45 All Terminal Blocks at
CTs/PTs/Breaker/Panels/Junction Box

46 Earthing& Fencing is as per specification

47 Cable trench cover inside the control room and
in the yard.

48 Exhaust Fan in the Battery Room
49 Inter Battery connections
50 Battery Charger connection
51 Earthing of Control Panel

52 Termination of power cables at 11 KV sides/LT
sides of Power and Station Transformer.

53 Inside pic of distribution board of station
transformer

54 Take Overall picture of station transformer
55 Connection of Lightning arrestor

56 Approximate clearance of live part in the
substation

57 Oil leakage in Power/Station Transformer
58 Area lighting in the substation

59 Material diagram of substation in the control
room

60 List of authorized operational personnel in the
substation

61 Connection at the bus-bar jumpers
62 Loop cables LT/HT/Control
63 Tagging on cable terminals

64
Work clearance on control panels and sufficient
lightening on the control panel



VOLUME-II: Section-II

Bid Forms (Bid Envelope)



Volume-II : Section-II
Bid Forms (Bid Envelope)

1

DDUGJY&IPDS/SBD/NIMM/R0

BID Forms (Bid Envelope)

Bid Proposal Ref. No.:.............................. Date: ……….

To:
XXXXXXXX (Name of Employer)
XXXXXXXX (Address of Employer)

Name of Contract: Electrification works of XXXXXXXX (name of district) district in XXXXX
(Name of State) under DeendayalUpadhyaya Gram JyotiYojana(DDUGJY)
/Integrated Power Development Scheme (IPDS)
(Specification No.:XXXXXXXXXXXXXXXXXXXXXX).

Dear Sir/ or Madam,

1.0 Having examined the Bidding Documents, including Amendment Nos. (Insert Numbers) ……… dated
........................ the receipt of which is hereby acknowledged, we the undersigned, offer to design,
manufacture, test, deliver, install and commission (including carrying out Trial operation, Performance &
Guarantee Test as per the provision of Technical Specification) the Facilities under the above-named
Project in full conformity with the said Bidding Documents. In accordance with ITB Clause 9.1 of the
Bidding Documents, as per which the bid shall be submitted by the bidder under “Single Stage - Bid
Envelope” procedure of bidding. Accordingly, we hereby submit our Bid, in Bid envelope i.e. Techno –
Commercial Part. Price Part i.e. Price is uploaded. We have submitted and uploaded on-line price bid
through e-mode to be opened subsequently.

2.0 Attachments to the Bid Form (Bid Envelope)

In line with the requirement of the Bidding Documents, we enclose herewith the following Attachments:

(a) Attachment 1: Bid Security, in a separate envelope, in the form of Bank Draft/Pay
Order/Banks certified Cheque/Bank Guarantee* for a sum of
................................................ (name of currency and amount in words
and figures) initially valid for a period of seven (07) months from the date
set for opening of bids.

* delete whichever is not applicable.

(b) Attachment 2: A power of attorney duly authorized by a Notary Public indicating that the
person(s) signing the bid have the authority to sign the bid and thus that
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the bid is binding upon us during the full period of its validity in
accordance with the ITB Clause 14.

(c) Attachment 3: The documentary evidence that we are eligible to bid in accordance with
ITB Clause 2. Further, in terms of ITB Clause 9.3 (c) & (e), the
qualification data has been furnished as per your format enclosed with
the bidding documents [Attachment-3(QR). * Further, the required Joint
Venture Agreement signed by us and our Partners has also been
furnished as per your format [Attachment-3(JV).
* Delete if not applicable

(d) Attachment 4: The documentary evidence establishing in accordance with ITB Clause 3,
Vol.-I of the Bidding Documents that the facilities offered by us are
eligible facilities and conform to the Bidding Documents has been
furnished as Attachment 4. A list of Special Tools & Tackles to be used by
us for erection, testing & Commissioning and to be handed over to
Employer, the cost of which is included in our Bid Price, is also enclosed
as per your format as Attachment 4A. A list of Special Tools & Tackles to
be brought by the contractor for erection, testing & Commissioning and
to be taken back after completion of work, whose cost in not included in
our bid price, is enclosed as per your format as Attachment 4B.

(e) Attachment 5: The details of all major items of services or supply which we propose
subletting in case of award, giving details of the name and nationality of
the proposed subcontractor/sub-vendor for each item.

(f) Attachment 6: The variation and deviations from the requirements of the Conditions of
Contract, Technical Specification and Drawings (excluding critical
provisions as mentioned at clause 6.0 below) in your format enclosed
with the Bidding Documents, including, inter alia, the cost of withdrawal
of the variations and deviations indicated therein.

(g) Attachment 7: The details of Alternative Bids made by us indicating the complete
Technical Specifications and the deviation to contractual and commercial
conditions. [Not Applicable]

(h) Attachment 8: Manufacturer’s Authorisation Forms - registered/notarized

(i) Attachment 9: Work Completion Schedule.

(j) Attachment 10: Guarantee Declaration.

(k) Attachment 11: Information regarding ex-employees of Employer in our firm.
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(l) Attachment 12: Filled up information regarding Price Adjustment Data as per the format
enclosed in the bidding documents

(m) Attachment 13: Declaration regarding Social Accountability

(n) Attachment 14: Integrity Pact, in a separate envelope, duly signed on each page by the
person signing the bid.

(o) Attachment 15: Option for Interest bearing Initial Advance payment and Information for
E-payment, PF details and declaration regarding Micro/Small & Medium
Enterprises

(p) Attachment 16: Additional Information

(q) Attachment 17: Declaration for tax exemptions, reductions, allowances or benefits

(r) Attachment 18: Declaration

(s) Attachment 19: Bank Guarantee verification checklist

3.0 We are aware that, in line with Clause No. 27.1 (ITB), our online price bid is liable to be rejected in case
the same contains any deviation/omission from the contractual and commercial conditions and technical
Specifications other than those identified in this Bid Envelope.

3.1 We are aware that the Price Schedules do not generally give a full description of the Work to be
performed under each item and we shall be deemed to have read the technical specifications, scope of
works and other sections of the Bidding Documents and Drawings to ascertain the full scope of Work
included in each item while filling-in the rates and prices in price schedule quoted and uploaded in e-
procurement web-portal.

3.2 We declare that as specified in Clause 11.5, Section –II:ITB, Vol.-I of the Bidding Documents, prices
quoted by us in the Price Schedules shall be fixed and firm during the execution of Contract except for
the permitted items for which Price Adjustment is applicable, as mentioned in Appendix-2 (Price
Adjustment) to the Contract Agreement of Volume-I : Section-VI (Sample Forms and Procedures).

4.0 We confirm that except as otherwise specifically provided our Bid Prices quoted and uploaded in e-
procurement web portal include all taxes, duties, levies and charges as may be assessed on us, our
Sub-Contractor/Sub-Vendor or their employees by all municipal, state or national government
authorities in connection with the Facilities, in and outside of India.
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4.1 100% of applicable Taxes and Duties(for direct transaction between Employer and us), which are
payable by the Employer under the Contract, shall be reimbursed by the Employer after dispatch of
equipment on production of satisfactory documentary evidence by the Contractor in accordance with
the provisions of the Bidding Documents.

4.2 We further understand that notwithstanding 4.0 above, in case of award on us, you shall also bear and
pay/reimburse to us, Excise Duty, Sales Tax/VAT (but not the surcharge in lieu of Sales Tax/VAT), local
tax and other levies in respect of direct transaction between you and us, imposed on the Plant &
Equipment including Mandatory Spare Parts specified in Schedule No. 1 of our Price Schedule quoted
and uploaded on e-procurement web portal, to be incorporated into the Facilities; by the Indian Laws.

4.3 We also understand that, in case of award on us, you shall reimburse to us octroi/entry tax as
applicable for destination site/state on all items of supply including bought-out finished items, which
shall be dispatched directly from the sub-vendor’s works to the Employer’s site (sale-in-transit). Further,
Service Tax, if applicable, for the services to be rendered by us, the same is included in our bid price
quoted and uploaded on e-procurement web portal.

4.4 We confirm that we shall also get registered with the concerned Sales Tax Authorities, in all the states
where the project is located.

4.5 We confirm that no Sales Tax/VAT in any form shall be payable by you for the bought out items which
shall be dispatched directly by us under the First Contract (as referred in para 5.1 below) to the project
site. However, you will issue requisite Sales Tax declaration/Vatable forms in respect of such bought out
items, on production of documentary evidence of registration with the concerned Sales Tax Authorities.

5.0 Construction of the Contract

5.1 We declare that we have studied Clause GCC 2.1 relating to mode of contracting for Domestic Bidders
and we are making this proposal with a stipulation that you shall award us two separate Contracts viz
‘First Contract’ for  supply of all equipment and materials including mandatory spares and  ‘Second
Contract’ for providing all the services i.e. inland transportation for delivery at site, insurance,
unloading, storage, handling at site, installation, testing and commissioning including Trial operation in
respect of all the equipment supplied under the ‘First Contract’ and other services specified in the
Contract   Documents. We declare that the award of two contracts, will not, in any way, dilute our
responsibility for successful operation of plant/equipment and fulfillment of all obligations as per Bidding
Documents and that both the Contracts will have a cross-fall breach clause i.e. a breach in one Contract
will automatically be classified as a breach of the other contract which will confer on you the right to
terminate the other contract at our risk and cost.

6.0 We have read the provisions of following clauses and confirm that the specified stipulations of these
clauses are acceptable to us:

(a)      ITB 13 Bid Security
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(b) GCC 2.14 Governing Law
(c) GCC 8 Terms of Payment
(d) GCC 9.3 Performance Security
(e) GCC 10 Taxes and Duties
(f) GCC 21.2 Completion Time Guarantee
(g) GCC 22 Defect Liability
(h) GCC 23 Functional Guarantee
(i) GCC 25 Patent Indemnity
(j) GCC 26 Limitation of Liability
(k) GCC 38 Settlement of Disputes
(l) GCC 39 Arbitration
(m) Appendix 2 to Form of Price Adjustment

Contract Agreement

Further we understand that deviation taken in any of the above clauses by us may make our bid non-
responsive as per provision of bidding documents and be rejected by you.

7.0 We undertake, if our bid is accepted, to commence the work immediately upon your Notification of
Award to us, and to achieve the delivery of goods and related services within the time stated in the
Bidding Documents.

8.0 If our bid is accepted, we undertake to provide a Performance Security(ies) in the form and amounts,
and within the times specified in the Bidding Documents.

9.0 We agree to abide by this bid for a period of six (06) months from the date fixed for opening of bids as
stipulated in the Bidding Documents, and it shall remain binding upon us and may be accepted by you
at any time before the expiration of that period.

10.0 Until a formal Contract is prepared and executed between us, this bid, together with your written
acceptance thereof in the form of your Notification of Award shall constitute a binding contract between
us.

11.0 We understand that you are not bound to accept the lowest or any bid you may receive.

*12.0 (For Joint Venture only) We, the partners of Joint Venture submitting this bid, do agree and confirm
that in case of Award of Contract on the Joint Venture, we shall be jointly and severally liable and
responsible for the execution of the Contract in accordance with Contract terms and conditions.

13.0 We, hereby, declare that only the persons or firms interested in this proposal as principals are named
here and that no other persons or firms other than those mentioned herein have any interest in this
proposal or in the Contract to be entered into, if the award is made on us, that this proposal is made
without any connection with any other person, firm or party likewise submitting a proposal is in all
respects for and in good faith, without collusion or fraud.
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Dated this ____ day of ________20__

Thanking you, we remain,

Yours Sincerely,
For and on behalf of the [Name of the Bidder#]

(Signature)..................................

(Printed Name)............................

(Designation)...............................

(Common Seal)...........................
Date:
Place:

Business Address:

Country of Incorporation:
(State or Province to be indicated)

Name of the Principal Officer:

Address of the Principal Officer:

*Applicable in case of a bid from  Joint Venture of firms.
#In case the bid is submitted by a Joint Venture, the name of the Joint Venture should be indicated

Note: Bidders may note that no prescribed proforma has been enclosed for:

(a) Attachment 2: Power of Attorney.

(For Attachments 2 Bidders may use their own proforma for furnishing the required information with the bid).



Volume-II : Section-II
Bid Forms (Bid Envelope)

7

DDUGJY&IPDS/SBD/NIMM/R0

List of Attachments

Attachment-3(JV) ....................................................................................................................................... 8
Attachment-3 (QR) ..................................................................................................................................... 9
Attachment-4 ........................................................................................................................................... 19
Attachment-4A ......................................................................................................................................... 20
Attachment-4B ......................................................................................................................................... 21
Attachment-5 ........................................................................................................................................... 22
Attachment-6 ........................................................................................................................................... 23
Attachment-8 ........................................................................................................................................... 24
Attachment-9 ........................................................................................................................................... 26
Attachment-10 ......................................................................................................................................... 28
Attachment-11 ......................................................................................................................................... 29
Attachment-12 ......................................................................................................................................... 31
Attachment-14 ......................................................................................................................................... 32
Attachment-15 ......................................................................................................................................... 39
Attachment-16 ......................................................................................................................................... 42
Attachment- 17 ........................................................................................................................................ 45
Attachment-18 ......................................................................................................................................... 46
Attachment-19 ......................................................................................................................................... 47



Volume-II : Section-II
Bid Forms (Bid Envelope)

8

DDUGJY&IPDS/SBD/NIMM/R0

Attachment-3(JV)

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State) under
DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power Development Scheme
(IPDS)

(Joint Venture Agreement and Power of Attorney for Joint Venture*)

Bidder’s Name and Address: To: <Name and Address of Employer>

Dear Sir,

The Joint Venture Agreement (as per the proforma attached at no. 15 in Section-VI, Sample Forms and
Procedures, Conditions of Contract, Vol.-I of the Bidding Documents) and Power of Attorney for Joint Venture (as
per the proforma attached at no. 14 in Section-VI, Sample Forms and Procedures, Conditions of Contract, Vol.-I
of the Bidding Documents) are enclosed herewith.

* Applicable for Joint Venture.

Date:....................
(Signature)...................................................………..

Place:...................
(Printed Name)..........................................………….
(Designation)................…………..............................
(Common Seal).…………..........................................
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Attachment-3 (QR)

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State) under
DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power Development Scheme
(IPDS)

(Qualifying Requirement Data)

Bidders Name & Address: To
<Name and Address of the Employer>

Dear Ladies and/or Gentlemen,

In support of the Qualification Requirements (QR) for bidders, stipulated in Annexure-A (BDS) of the Section - III
(BDS), Volume-I & additional information required as per ITB clause 9.3(c) of the Bidding Documents, we furnish
herewith our QR data/details/documents etc., alongwith other information, as follows (The QR stipulations have
been reproduced in italics for ready reference, however, in case of any discrepancy the QR as given in BDS shall
prevail).

* We have submitted bid as individual firm.

* We have submitted bid as joint venture of following firms:

(i) ..................................................................................................

(ii) ..................................................................................................

(iii) ..................................................................................................
(* Strike-off whichever is not applicable)

[For details regarding Qualification Requirements of a Joint Venture, please refer para 4.0 below.]

We are furnishing the following details/document in support of Qualifying requirement for the subject project.

A. Attached copies of original documents defining:

a) The constitution or legal status;
b) The principal place of business;
c) The place of incorporation (for bidders who are corporations); or the place of registration and

the nationality of the Owners (for applicants who are partnerships or individually-owned firms).

B. Attached original & copies of the following documents.
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a) Written power of attorney of the signatory of the Bid to commit the bidder.
b)** Joint Venture Agreement
[** To be submitted only in case of Joint Ventures. Strike off in case of individual firms.]

1.0 Pre-qualification criteria – Part A:

1.01 Technical:

(I) Part I:  Supply, Erection, Testing & Commissioning of New/Augmentation of
existing 66/11 KV or 33/11KV substation1 and new/Augmentation of its incoming 33
or 66 KV Lines

The detailed criteria is mentioned at 1.01 (I) of Annexure-A to BDS at Volume-I : Section-III.

Format A: Format for the Bidder (Single Firm / Partner(s) in case of Joint Venture) for technical
experience in compliance to para 1.01 (I) {(i) or (ii) or (iii)} of Annexure-A to BDS
(Volume-I : Section-III) [In case of Joint Venture bidder, the QR data of each of the
partner (in support of meeting the requirement of para 1.01 (I) (iv) of Annexure-A to
BDS (Volume-I : Section-III)] is also is to furnished, as applicable, using this format.
The bidder (Single Firm / Partner(s) in case of Joint Venture) who is willing to qualify
in compliance to para 1.01 (I) {(ii) or (iii)} of para 1.01 (I) (iv) of Annexure-A to BDS
(Volume-I : Section-III) shall fill below format for two or all three contracts.

A1. Name of Bidder/Lead Partner of JV/other partner(s) of JV

A2. Name of Contract (executed during the last 7 years as on the
originally scheduled date of bid opening):

A3.
Contract Reference No.& Date of Award

A4 Name and Address of the Employer/Utility
by whom the Contract was awarded

e-mail ID
Telephone No.

Fax No.

____________________
____________________
____________________

1 Depending on the state practice to use 66 KV or 33 KV as sub-transmission voltage gradient
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A5(i)

(ii)

(iii)

(iv)

(v)

Name of electrical works of sub-station of 33/11 KV or 66/11 KV
class and its associated 33 KV/66KV lines successfully erected, tested
and commissioned
Transformer capacity successfully erected, tested and commissioned
for s/s of 33/11 KV or 66/11 KV (in KVA)
% of Transformer capacity executed w.r.t. transformer capacity
proposed in bid (in %)
Length of 33 KV/66KV line successfully erected, tested and
commissioned (in cKms)
% of 33 KV/66KV line executed w.r.t. 33 KV/66KV line proposed in
bid (in %)

___________________

___________________

___________________

____________________

_____________________

A6(i)

(ii)

Date of successful execution of the Contract/Date of commissioning

No. of years the above referredelectrical works is in successful
operation as on the date of bid opening

______________

______________ years

A7. Capacity in which the Contract was undertaken (Check One) ○Prime Contractor
Partner of JV
Subcontractor
(Tick whichever is applicable)

A8. Details/documentary evidence submitted in support of stated
experience/Contract

(Documentary evidence, such as copies of utility certificates etc., in support of its experience shall be attached
with the filled-up format for each experience/Contract)

(II) Part II: Supply, Erection, Testing and Commissioning of New/Augmentation of existing
22 KV or 11 KV & LT Lines, New/Augmentation of existing 11/0.4 KV Distribution
Transformer substation and Single Phase Electricity Connections including Service Line
& Internal House wiring for BPL Households and HT/LT metering
The detailed criteria is mentioned at 1.01 (II) of Annexure-A to BDS at Volume-I : Section-III.

Format B: Format for the Bidder (Single Firm / Partner(s) in case of Joint Venture) for technical
experience in compliance to para 1.01 (II) {(i) or (ii) or (iii)} of Annexure-A to BDS
(Volume-I : Section-III)  [In case of Joint Venture bidder, the QR data of each of the
partner (in support of meeting the requirement of para 1.01 (II) (iv) of Annexure-A to
BDS (Volume-I : Section-III)] is also is to furnished, as applicable, using this format.
The bidder (Single Firm / Partner(s) in case of Joint Venture) who is willing to qualify
in compliance to para 1.01 (II) {(ii) or (iii)} of Annexure-A to BDS (Volume-I : Section-
III)  shall fill below format for two or all three contracts.
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A1. Name of Bidder/Lead Partner of JV/other partner(s) of JV

A2. Name of Contract (executed during the last 7 years as on the
originally scheduled date of bid opening):

A3.
Contract Reference No.& Date of Award

A4 Name and Address of the Employer/Utility
by whom the Contract was awarded

e-mail ID
Telephone No.

Fax No.

____________________
____________________
____________________

A5(i)

(ii)

(iii)

(iv)

(v)

Name of electrical works of LT line or 11 KV or 22 KV class
successfully erected, tested and commissioned

Distribution transformer capacity successfully erected, tested and
commissioned for s/s of 33/11 KV or 66/11 KV (in KVA)
% of Distribution transformer capacity executed w.r.t. Distribution
transformer capacity proposed in bid (in %)
Length of LT line/11 KV/22 KV line successfully erected, tested and
commissioned (in cKms)
% of LT line/11 KV/22 KV line executed w.r.t. LT line/11 KV/22 KV
line proposed in bid (in %)

___________________

___________________

___________________

____________________

_____________________

A6(i)

(ii)

Date of successful execution of the Contract/Date of commissioning

No. of years the above referredelectrical works is in successful
operation as on the date of bid opening

______________

______________ years

A7. Capacity in which the Contract was undertaken (Check One) ○Prime Contractor
Partner of JV
Subcontractor
(Tick whichever is applicable)

A8. Details/documentary evidence submitted in support of stated
experience/Contract

(Documentary evidence, such as copies of utility certificates etc., in support of its experience shall be attached
with the filled-up format for each experience/Contract)
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(III) Part III:  Combined Part of Part-I & II above

The detailed criteria is mentioned at 1.01 (III) of Annexure-A to BDS at Volume-I : Section-III.

Format C: Format for the Bidder (Single Firm / Partner(s) in case of Joint Venture) for technical
experience in compliance to para 1.01 (III) {(i) or (ii) or (iii)} of Annexure-A to BDS
(Volume-I : Section-III)  [In case of Joint Venture bidder, the QR data of each of the
partner (in support of meeting the requirement of para 1.01 (III) (iv) of Annexure-A to
BDS (Volume-I : Section-III)] is also is to furnished, as applicable, using this format.
The bidder (Single Firm / Partner(s) in case of Joint Venture) who is willing to qualify
in compliance to para 1.01 (III) {(ii) or (iii)} above shall fill below format for two or all
three contracts.

A1. Name of Bidder/Lead Partner of JV/other partner(s) of JV

A2. Name of Contract (executed during the last 7 years as on the
originally scheduled date of bid opening):

A3.
Contract Reference No.& Date of Award

A4 Name and Address of the Employer/Utility
by whom the Contract was awarded

e-mail ID
Telephone No.

Fax No.

____________________
____________________
____________________

A5(i)

(ii)

(iii)

(iv)

(v)

Name of electrical works of 33/11 KV or 66/11 KV class substation
and its associated 33 KV/66 KV lines successfully erected, tested and
commissioned
Transformer capacity successfully erected, tested and commissioned
for 33/11 KV or 66/11 KV s/s(in KVA)
% of Transformer capacity executed w.r.t. transformer capacity
proposed in bid (in %)
Length of 33 KV/66KV line successfully erected, tested and
commissioned (in cKms)
% of 33 KV/66KV line executed w.r.t. 33 KV/66KV line proposed in
bid (in %)

___________________

___________________

___________________

____________________

_____________________
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A6(i)

(ii)

(iii)

(iv)

(v)

Name of electrical works of LT line or 11 KV or 22 KV class
successfully erected, tested and commissioned

Distribution transformer capacity successfully erected, tested and
commissioned (in KVA)
% of Distribution transformer capacity executed w.r.t. Distribution
transformer capacity proposed in bid (in %)
Length of LT line/11 KV/22 KV line successfully erected, tested and
commissioned (in Kms)
% of LT line/11 KV/22 KV line executed w.r.t. 11 KV/22 KV line
proposed in bid (in %)

___________________

___________________

___________________

____________________

_____________________

A7(i)

(ii)

Date of successful execution of the Contract/Date of commissioning

No. of years the above referredelectrical works is in successful
operation as on the date of bid opening

______________

______________ years

A8. Capacity in which the Contract was undertaken (Check One) ○Prime Contractor
Partner of JV
Subcontractor
(Tick whichever is applicable)

A9. Details/documentary evidence submitted in support of stated
experience/Contract

(Documentary evidence, such as copies of utility certificates etc., in support of its experience shall be attached
with the filled-up format for each experience/Contract)

1.01.1 For Bidder to qualify for more than one projects, the technical requirements of bidder shall be as
per following:

S.
No. Description Unit Project1 Project2 Project3

QR for technical
requirement of a bidder

participating in all 3
projects

Part-I

1 66 KV + 33 KV+
higher voltage
capacity line

Km 500 200 150 500

2
sum of 33/11 KV

and 66/11 KV
substation

transformation
capacity

MVA 50 20 80 80

Part-II

3 sum of 22 KV+11
KV+ LT line length Km 1000 2000 3000 3000

4 sum of DTR
transformation

capacity
MVA 2000 8000 5000 8000

Part-III

1 66 KV + 33 KV+
higher voltage
capacity line

Km 500 200 150 500
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2
sum of 33/11 KV

and 66/11 KV
substation

transformation
capacity

MVA 50 20 80 80

3 sum of 22 KV+11
KV+ LT line length Km 1000 2000 3000 3000

4 sum of DTR
transformation

capacity
MVA 2000 8000 5000 8000

1.01.2 The bidder should possess "A" Class license issued by the Electrical inspectorate of Govt of (…)2

/Central Inspectorial organization of Govt. of India/ other state Govt. In case bid submitted joint
venture firm, any of partner should possess "A" class electrical license as stated above.

1.02 Commercial

The detailed criteria is mentioned at 1.02 of Annexure-A to BDS at Volume-I : Section-III.

Format C: Format for the Bidder (Single Firm / Partner(s) in case of Joint Venture) for commercial
experience in compliance to para 1.02.1 (i) of Annexure-A to BDS at Volume-I :
Section-III [In case of Joint Venture bidder, the QR data of each of the partner (in
support of meeting the requirement of para 1.02.5 of Annexure-A to BDS at Volume-I :
Section-III] is also is to furnished, as applicable, using this format. The bidder (Single
Firm / Partner(s) in case of Joint Venture) who is willing to qualify in compliance to
para 1.02.1 {(ii) or (iii)} of Annexure-A to BDS at Volume-I : Section-III shall fill below
format for two or all three contracts.

A1. Name of Bidder/Lead Partner of JV/other partner(s) of JV

A2. Name of Contract (executed during the last 5 years up to
31.03.2013):

A3.
Contract Reference No.& Date of Award

A4 Name and Address of the Employer/Utility
by whom the Contract was awarded

e-mail ID
Telephone No.

Fax No.

____________________
____________________
____________________

2 Name of state where work is to be executed.
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A5(i)

(ii)
(iii)

Name of completed work of project execution in electrical
Transmission or sub-transmission & distribution sector
Cost of the project
% of cost w.r.t. estimated cost of this bid (in %)

___________________

___________________

A6(i) Date of successful execution of the Contract/Date of commissioning
______________

A7. Capacity in which the Contract was undertaken (Check One) ○Prime Contractor
Partner of JV
Subcontractor
(Tick whichever is applicable)

A8. Details/documentary evidence submitted in support of stated
experience/Contract

(Documentary evidence, such as copies of utility certificates etc., in support of its experience shall be attached
with the filled-up format for each experience/Contract)

Format D: Format for the Bidder (Single Firm / Partner(s) in case of Joint Venture) for commercial
experience in compliance to para 1.02.2, 1.02.3 & 1.02.4 of Annexure-A to BDS at
Volume-I : Section-III [In case of Joint Venture bidder, the QR data of each of the
partner (in support of meeting the requirement of para 1.02.5 of Annexure-A to BDS at
Volume-I : Section-III] is also to furnished, as applicable, using this format.

A1. Name of Bidder/Lead Partner of JV/other partner(s) of JV

A2. Net-worth in last three years
1. Financial Year 2012-13
2. Financial Year 2013-14
3. Financial Year 2014-15

: Rs. ----- lakhs
: Rs. ----- lakhs
: Rs. ----- lakhs

A3.
Minimum Average Annual Turnover (MAAT)

1. Financial Year 2010-11
2. Financial Year 2011-12
3. Financial Year 2012-13
4. Financial Year 2013-14
5. Financial Year 2014-15

: Rs. ----- lakhs
: Rs. ----- lakhs
: Rs. ----- lakhs
: Rs. ----- lakhs
: Rs. ----- lakhs

A4 liquid assets (LA) and/ or evidence of access to or availability of
credit facilities : Rs. ----- lakhs
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A4. Details/documentary evidence submitted in support of stated
experience/Contract

(Documentary evidence, such as copies of utility certificates etc., in support of its experience shall be attached
with the filled-up format for each experience/Contract)

1.02.1 Failure to comply with this requirement will result in rejection of the joint venture’s bid. Sub
contractors’ experience and resources shall not be taken into account in determining the bidder’s
compliance with qualifying criteria.

1.02.2 One of the partners shall be nominated as lead partner, and the lead partner shall be authorized to
incur liabilities and receive instruction for and on behalf of any and all partners of the joint venture
and the entire execution of the contract including receipt of payment shall be done exclusively
through the lead partner. This authorization shall be evidenced by submitting a power of attorney
signed by legally authorized signatories of all the partners as per proforma in section “Annexure” of
Special Conditions of Contract-Vol.-IA.

1.02.3 All partner of the joint venture shall be liable jointly and severally for the execution of the contract
in accordance with the contract terms and a copy of the agreement entered into by the joint
venture partners having such a provision shall be submitted with the bid.

2.0 Pre-qualification criteria – Part B:

The Bidder shall also furnish following documents/details with its bid:

2.01.1 A certificate from banker (as per format) indicating various fund based/non fund based limits
sanctioned to the bidder and the extent of utilization as on date Such certificate should have been
issued not earlier than three months prior to the date of bid opening. Wherever necessary
Employer may make queries with the Bidders’ bankers.

2.01.2 The complete annual reports together with Audited statement of accounts of the company for last
five years of its own (separate) immediately preceding the date of submission of bid.

2.01.3 Note:

2.01.3.1 In the event the bidder is not able to furnish the information of its own (i.e.
separate), being a subsidiary company and its accounts are being consolidated with
its group/holding/parent company, the bidder should submit the audited balance
sheets, income statements, other information pertaining to it only (not of its
group/Holding/Parent Company) duly certified by any one of the authority [(i)
Statutory Auditor of the bidder /(ii) Company Secretary of the bidder or  (iii) A
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certified Public Accountant] certifying that such information/documents are based on
the audited accounts as the case may be.

2.01.3.2 Similarly, if the bidder happens to be a Group/Holding/Parent Company, the bidder
should submit the above documents/information of its own (i.e. exclusive of its
subsidiaries) duly certified by any one of the authority mentioned in Note - 2.01.3.1
above certifying that these information/ documents are based on the audited
accounts, as the case may be.

2.01.4 Litigation History:

2.01.4.1 The bidder should provide detailed information on any litigation or arbitration arising
out of contracts completed or under execution by it over the last five years.  A
consistent history of awards involving litigation against the Bidder or any partner of JV
may result in rejection of Bid.

2.01.4.2 Notwithstanding anything stated hereinabove, the Employer reserves the right to
assess the capacity and capability of the bidder, should the circumstances warrant
such assessment in an overall interest of the Employer. The Employer reserves the
right to waive minor deviations if they do not materially affect the capability of the
Bidder to perform the contract.
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Attachment-4

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State) under
DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power Development Scheme
(IPDS)

(Form of Certificate of Origin and Eligibility)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

We hereby certify that equipment and materials to be supplied are produced in
..................................................................................................., an eligible source count ry.

We hereby certify that our company is incorporated and registered in
...................................................................................................., an eligible source country.

Date:....................                           (Signature)...................................................………..

Place:...................                             (Printed Name)..........................................………….

(Designation)................…………..............................

(Common Seal).…………..........................................
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Attachment-4A

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State) under
DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power Development Scheme
(IPDS)

(List of Special Maintenance Tools & Tackles)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

We are furnishing below the list of special maintenance tools & tackles for various equipment under the subject
project. The prices for these tools & tackles are included in our lumpsum bid price. We further confirm that the
list of special maintenance tools & tackles includes all the items specifically identified in your bidding documents
as brought out below:

------------------------------------------------------------------------------------------------------------------
S.No.        For Equipment            Item Description            Unit                    Quantity
------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------

Notwithstanding what is stated above, we further confirm that any additional special maintenance tools and
tackles, required for the equipment under this project shall be furnished by us at no extra cost to the employer.

Date:....................
(Signature)...................................................……………..

Place:...................                    (Printed Name)..........................................………………
(Designation)................…………............................……..
(Common Seal).…………........................................……..
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Attachment-4B

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State) under
DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power Development Scheme
(IPDS)

(List of Special Maintenance Tools & Tackles)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

We are furnishing below the list of special maintenance tools & tackles for various equipment under the subject
Project. The prices for these tools & tackles which are to be taken back after the completion of the work by us
are not included in our lumpsum bid price. We further confirm that the list of special maintenance tools & tackles
includes all the items specifically identified in your bidding documents as brought out below:

(a) .............................

(b) .............................

Date:....................
(Signature)...................................................……………..

Place:...................
(Printed Name)..........................................………………

(Designation)................…………............................……..
(Common Seal).…………........................................……..
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Attachment-5

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State) under
DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power Development Scheme

(IPDS)
(Bought-out & Sub-contracted Items)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

1.0 We hereby furnish the details of the items/ sub-assemblies, we propose to buy for the purpose of furnishing and
installation of the subjectProject:

Sl.
No.

Item Description Quantity proposed to be
bought/sub-contracted

Details of the proposed sub-
contractor/sub-vendor

Name Nationality

1.

2.

3.

4.

5.

6.

2.0  We hereby declare that, we would not subcontract the erection portion of the contract without the
prior approval of Employer.

Date:.................... (Signature)...............................................
Place:...................                                       (Printed Name).......................................…

(Designation)......…................................….
(Common Seal).….………..........................
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Attachment-6

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State) under
DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power Development Scheme

(IPDS)

(Alternative, Deviations and Exceptions to the Provisions)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

The bidder shall itemize any deviation from the Specifications included in his bid. Each item shall be listed
(separate sheets may be used and enclosed with this Attachment) with the following information:

Sl. No. Reference clause in the
Specifications

Deviation Cost of withdrawal of the
deviation

The above deviations and variations are exhaustive. We confirm that we shall withdraw the deviations proposed
by us at the cost of withdrawal indicated in this attachment, failing which our bid may be rejected and Bid
Security forfeited.

Except for the above deviations and variations, the entire work shall be performed as per your specifications and
documents.  Further, we agree that any deviations, conditionality or reservation introduced in this Attachment-6
and/or in the Bid form, Price schedules & Technical Data Sheets and covering letter, or in any other part of the
bid will be reviewed to conduct a determination of the substantial responsiveness of the bid.

Date:.................... (Signature)...............................................
Place:................... (Printed Name)...................................…

(Designation).............……........................
(Common Seal)..................................……
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Attachment-8

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Manufacturer’s Authorization Form)
(On Manufacturer’s Letterhead, see Clause 9.3(c) of the ITB)

To:  [Insert:  name of Employer]

Dear Ladies and/or Gentlemen,

WE [insert: name of Manufacturer] who are established and reputable manufacturers of [insert: name
and/or description of the plant & equipment] having production facilities at [insert: address of factory]
do hereby authorize [insert: name & address of Bidder] (hereinafter, the “Bidder”) to submit a bid, and
subsequently negotiate and sign the Contract with you against IFB [insert:  title and reference number of
Invitation for Bids] including the above plant & equipment or other goods produced by us.

We hereby extend our full guarantee and warranty for the above specified plant & equipment materials or other
goods offered supporting the supply, installation and achieving of Operational Acceptance of the plant by the
Bidder against these Bidding Documents, and duly authorize said Bidder to act on our behalf in fulfilling these
guarantee and warranty obligations.  We also hereby declare that we and ……………, [insert: name of the
Bidder] have entered into a formal relationship in which, during the duration of the Contract (including warranty
/ defects liability) we, the Manufacturer or Producer, will make our technical and engineering staff fully available
to the technical and engineering staff of the successful Bidder to assist that Bidder, on a reasonable and best
effort basis, in the performance of all its obligations to the Purchaser under the Contract.

For and on behalf of the Manufacturer

Signed: _______________________________________________________________
Date: __________________________________

In the capacity of [insert: title of position or other appropriate designation] and this should be signed by
a person having the power of attorney to legal bind the manufacturer.

Date:....................

Place:................... (Signature)........................................….........………..
(Printed Name)...........................................………….

(Designation)................…………................................
(Common Seal).…………..........…...….......................
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Note 1. The letter of Undertaking should be on the letterhead of the Manufacturer and should be signed by a
person competent and having Power of Attorney to legally bind the Manufacturer.  It shall be included
by the bidder in its bid.

2. Above undertaking shall be registered or notarized so as to be legally enforceable.
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Attachment-9

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Work Completion Schedule)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

We hereby declare that the following Work Completion Sched ule shall be followed by
us in furnishing and installation of the subject Project for the period commencing from
the effective date of Contract to us:

Sl.
No. Description of Work Period in months from the effective date

of Contract
1. Detailed Engineering and drawing submission

a) commencement

b) completion

2. Procurement of equipment/ components & assembly

a) commencement

b) completion

3. Type Tests
a) commencement
b) completion

4. Manufacturing

a) commencement

b) completion

5. Shipments & Delivery

a) commencement

b) completion

6. Establishment of site office

7. Installation at Site
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Sl.
No. Description of Work Period in months from the effective date

of Contract

a) commencement

b) completion

8. Testing & Pre-commissioning

a) commencement
b) completion

9. Trial Operation
a) commencement

b) completion

Date:....................                          (Signature)...........….......................................………..
Place:...................                           (Printed Name)....…....................................………….

(Designation)......….........…………..............................
(Common Seal).…..………..........................................

Note: Bidders to enclose a detailed network covering all the activities to be undertaken for completion of the
project indicating key dates for various milestones for each phase constituent-wise.
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Attachment-10

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Guarantee Declaration)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

We hereby declare that this Attachment of “Guarantee Declaration” is furnished by us in Packet-I of Inner
Envelope-2 of bid envelope.

Date:....................
(Signature)................….................................………..

Place:...................
(Printed Name)...........................................………….

(Designation).............….…………..............................

(Common Seal).……….…..........................................
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Attachment-11

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Information regarding Ex-employees of XXXXX (Name of Employer) in our Organisation)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

We hereby furnish the details of ex-employees of XXXXX (Name of Employer) who had retired/ resigned at
the level of XXXXXX (Define suitable post) from XXXXX (Name of Employer)and subsequently have been
employed by us:
__________________________________________________________________________
Sl. Name of the person Date of Retirement/ Date of joining and
No. with designation in resignation from designation in our

XXXXX (Name of XXXXX (Name of Organisation
Employer) Employer)

_________________________________________________________________________
1. ...................... ................................. ...............................

2. ...................... ................................. ...............................

3. ...................... ................................. ...............................

4. ...................... ................................. ...............................

5. ...................... ................................. ...............................
___________________________________________________________________________

Date:....................
(Signature)........................................….........………..

Place:...................
(Printed Name)...........................................………….

(Designation)................…………................................

(Common Seal).…………..........…...….......................



Volume-II : Section-II
Bid Forms (Bid Envelope)

30

DDUGJY&IPDS/SBD/NIMM/R0

Note: The information in similar format should be furnished for each partner of joint venture in case of joint
venture bid.
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Attachment-12

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Price Adjustment Data as per Appendix-2 of section-VI : Sample forms and procedures)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

We hereby furnish the details of Price Adjustments:

Name of Material Price as on 30 days
prior to date of bid
opening*

Price as on 60 days
prior to date of
shipment*

Variation*

ACSR conductor

Power / Station /
Distribution Transformer (
Copper / Aluminium
wound)

Cables

*Detailed calculations as per appendix-2 of section-VI : sample forms and procedures to be enclosed
Date:....................

(Signature)........................................….........………..
Place:...................

(Printed Name)...........................................………….

(Designation)................…………................................

(Common Seal).…………..........…...…......................
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Attachment-14

(PRECONTRACT INTEGRITY PACT)

General

Thispre-bidpre-contractAgreement (hereinaftercalledtheIntegrityPact)ismade on day ofthe mon thof 2010,
between, on one hand,the ………………….. (Name of Owner) acting through Shri…… (Name and designation of
Project Manager) (hereinaftercalledthe"BUYER",which expression shall mean and include, unlessthecontext
otherwise requires, his successorsinofficeandassigns)oftheFirstPartandM/s…….. (Name of Bidder) representedby
Shri ,Chief Executive Officer (hereinaftercalled the "BIDDER/Seller"which expression shall mean and include,
unlessthe context otherwise requires, his successors andpermittedassigns)oftheSecondPart.

WHEREAS the BUYER proposes to procure (Name of the Stores/Equipment/Item)
andtheBIDDER/Selleriswillingtooffer/hasofferedthestoresand

WHEREAS   the BIDDER   is   a   private  company/public company/Government
undertaking/partnership/registered  export agency,  constituted  in accordance with the  relevant  law  in the
matter and the  BUYER is a  PSU/Utility/Department of State Govt.  performing its functions on  behalf of the
……………… (Name of owner).

NOW,THEREFORE,

Toavoidallformsofcorruptionbyfollowingasystemthatisfair,transparentand
freefromanyinfluence/prejudiceddealingspriorto,duringandsubsequenttothe
currencyofthecontracttobeenteredintowithaviewto:-

EnablingtheBUYERtoobtainthedesiredsaidstores/equipmentatacompetitive
priceinconformitywiththedefinedspecificationsbyavoidingthehighcostandthe
distortionaryimpactofcorruptiononpublicprocurement,and

EnablingBIDDERstoabstainfrombribingorindulginginanycorruptpracticein
ordertosecurethecontractbyprovidingassurancetothemthattheircompetitors
wi"alsoabstainfrombribingandothercorruptpracticesandtheBUYERwlllcommit to prevent corruption,  in any form,
by its officials by following transparent procedures.

The parties hereto hereby agreeto enterintothis Integrity Pactandagreeas follows:

CommitmentsoftheBUYER

1.1 The BUYER undertakesthat no official of the BUYER, connected
directlyorindirectlywiththecontract,willdemand,takeapromiseforor
accept,directlyorthroughintermediaries, anybribe,consideration,gift,
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reward,favouroranymaterialorimmaterialbenefitorany other advantagefromtheBIDDER,either
forthemselvesorforanyperson, organisationorthirdpartyrelatedtothecontractinexchange foran advantage
in the  bidding process, bid evaluation, contracting or implementationprocessrelatedtothecontract.

1.2 TheBUYERwill,duringthepre-contractstage,treatallBIDDERsalike andwill provideto all BIDDERsthe  same
informationandwill not provideanysuch  informationtoanyparticular BIDDERwhichcould
affordanadvantagetothatparticularBIDDERincomparisontoother BIDDERs.

1.3 All the officials of the BUYER will report to the appropriate Government office any attempted or
completed breaches of the above commitments as well as any substantial suspicion of such a breach

2.0 Incase anysuchprecedingmisconductonthe par tof suchofficial(s) is reportedbytheBIDDERtotheBUYER
withfullandverifiablefactsandthe sameisprimafaciefoundtobecorrectbytheBUYER,necessarydisciplinary
proceedings,oranyotheractionasdeemedfit,includingcriminalproceedings
maybeinitiatedbytheBUYERandsuchapersonshallbedebarredfrom furtherdealings relatedtothecontractprocess.
Insuchacasewhilean enquiryisbeingconductedbytheBUYERtheproceedingsunderthecontract
wouldnotbestalled.

CommitmentsofBIDDERs

3.0 TheBIDDERcommitsitselftotakeallmeasuresnecessary topreventcorrupt
practices,unfairmeansandillegalactivitiesduringanystageofitsbidor duringanypre-contractorpost-
contractstageinordertosecurethecontract orinfurtherancetosecureit
andinparticularcommititselftothefollowing:-

3.1 TheBIDDERwillnotoffer,directlyorthroughintermediaries,anybribe,
gift,consideration,reward,favour,anymaterialorimmaterialbenefitor
otheradvantage,commission,fees,brokerageorinducement toany officialoftheBUYER,
connecteddirectlyorindirectlywiththebidding process,ortoanyperson,organisationorthird partyrelatedtothe
contract i n exchange foranyadvantageinthe b i dd i n g , evaluation,
contractingandimplementationofthecontract.

3.2 The BIDDER further undertakes that it has not given, offered or promisedto give,
directlyorindirectlyanybribe,gift, consideration,
reward,favour,anymaterialorimmaterialbenefitorotheradvantage, commission, fees, brokerage  or
inducement to any official of the BUYERorotherwiseinprocuring theContractorforbearingtodoor
havingdoneanyactinrelation totheobtainingorexecutionofthe contract orany  othercontractwiththe
Governmentfor showingor for bearingtoshowfavourordisfavourtoanypersoninrelationtothe  contract or any
other contract with Government.

3.3  BIDDERs   shall   disclose the   name and address  of agents a n d representatives and  Indian BIDDERs
shall  disclose their foreign principalsorassociates.
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3.4 BIDDERs shall disclose the payments to be made by them to agents/brokers or any other intermediary, in
connection with this bid/contract.

3.5 The BIDDERfurther confirms anddeclares to the BUYERthat the
BIDDERistheoriginalmanufacturer/integrator/authorisedgovernment
sponsoredexportentityofthedefencestoresandhasnotengagedany
individualorfirmorcompanywhetherIndianorforeigntointercede, facilitate or inanywayto recommendto the
BUYERoranyof its functionaries, whether officially'or unofficially to the award of the
contracttotheBIDDER,norhasanyamountbeenpaid,promisedor
intendedtobepaidtoanysuchindividual,firmorcompanyinrespect
ofanysuchintercession,facilitationorrecommendation.

3.6  The BIDDER, eitherwhile presentingthe bidorduring pre-contract
negotiationsorbeforesigningthecontract,shalldiscloseanypayments
hehasmade,iscommittedtoorintendstomaketoofficials of the BUYER  or  their  family   members,  agents,
brokers  or  any  other intermediaries  in  connection  with  the  contract  and  the  details  of services
agreed upon for such payments.

3.7 TheBIDDERwillnotcolludewithotherpartiesinterestedinthecontract to impair t h e t r a n s p a r e n c y ,
f a i r n e s s a n d p r o g r e s s o f t h eb i d d i n g
process,bidevaluation,contractingandimplementationofthecontract.

3.8 TheBIDDERwillnotacceptanyadvantageinexchangeforanycorrupt practice,unfairmeansandillegalactivities.

3.9 TheBIDDERshallnotuseimproperly,forpurposesofcompetitionor
personalgain,orpassontoothers,anyinformationprovidedby the
BUYERaspartofthebusinessrelationship,regardingplans,technical
proposalsandbusinessdetails,includinginformationcontainedin any
electronicdatacarrier.TheBIDDERalsoundertakestoexercisedue andadequatecarelestanysuchinformationis
divulged.

3.10 TheBIDDERcommitstorefrainfromgivinganycomplaintdirectlyor
throughanyothermannerwithoutsupportingitwithfullandverifiable facts.

3.11 TheBIDDERshallnotinstigateorcausetoinstigateanythirdpersonto commitanyoftheactionsmentionedabove.

3.12 IftheBIDDERoranyemployeeoftheBIDDERoranypersonactingon
behalfoftheBIDDER,eitherdirectlyorindirectly,isarelativeofanyof
theofficersoftheBUYER,oralternatively,ifanyrelativeofanofficerof
theBUYERhasfinancialinterest/stakeintheBIDDER'sfirm,thesame shallbe
disclosedbytheBIDDERatthetimeoffilingoftender.

Theterm'relative'forthispurposewouldbeasdefinedinSection 6 oftheCompanies Act1956.
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3.13 TheBIDDERshallnotlendtoorborrowanymoneyfromorenterinto
anymonetarydealingsortransactions,directlyorindirectly,withany employeeoftheBUYER.

4. Previous Transgression

4.1 TheBIDDERdeclaresthatnoprevioustransgressionoccurredinthe
lastthreeyearsimmediatelybeforesigningofthisIntegrityPact,with anyothercompanyinany
countryinrespectofany corrupt practices envisaged hereunder or with any Public Sector Enterprise in India or
any Government Department in India that could justify BIDDER’s exclusion from the tender process.

4.2 TheBIDDERagreesthatifitmakesincorrectstatementonthissubject,
BIDDERcanbedisqualifiedfromthetenderprocessorthecontract,if alreadyawarded,canbeterminated
forsuchreason.

5. EarnestMoney(SecurityDeposit)

5.1 Whilesubmittingcommercialbid,theBIDDERshalldepositanamount………. (tobe
specifiedinRFP)asEarnestMoney/SecurityDeposit,withthe BUYERthroughanyofthefollowinginstruments:

(i) BankDraftoraPayOrderinfavourof

(ii) A confirmed guarantee by an Indian Nationalised Bank, promising paymentofthe guaranteedsumtothe
BUYERon demandwithinthreeworkingdayswithoutanydemurwhatsoever andwithout
seekinganyreasonswhatsoever.Thedemandfor paymentbytheBUYERshallbetreatedasconclusiveproofof
payment.

(iii) Anyothermodeorthroughanyotherinstrument(tobespecified intheRFP).

5.2 TheEarnestMoney/SecurityDepositshallbevaliduptoaperiodof…..
yearsorthecompleteconclusionofthecontractualobligations tothe completesatisfactionofboth
theBIDDERandtheBUYER,including warrantyperiod,whicheverislater.

5.3 IncaseofthesuccessfulBIDDERaclausewouldalsobeincorporated intheArticlepertaining
toPerformanceBondinthe'PurchaseContract thatthe provisionsofSanctionsforViolation shall beapplicablefor
forfeitureofPerformanceBondincaseofadecisionby theBUYER to
forfeitthesamewithoutassigninganyreasonforimposingsanctionfor violationofthisPact.

5.4 NointerestshallbepayablebytheBUYERtotheBIDDERonEarnest
Money/SecurityDepositfortheperiodofitscurrency.
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6. SanctionsforViolations

6.1 Any breachofthe aforesaid provisionsbythe BIDDERoranyone employedby itoractingonitsbehalf(whetherwith
orwithoutthe knowledgeoftheBIDDER)shallentitletheBUYERtotakeallorany oneofthefollowing
actions,whereverrequired:-

(i) To immediately call off the pre contract negotiations without assigning any reason or giving any
compensation to the BIDDER. However,theproceedingswiththeotherBIDDER(s)wouldcontinue.

(ii) The Earnest Money Deposit (in pre-contract stage) and/or
SecurityDeposit/PerformanceBond(afterthecontractissigned)shall
standforfeitedeitherfullyorpartially,asdecidedbytheBUYERand
theBUYERshallnotberequiredtoassignanyreasontherefore.

(iii) To immediatelycancelthecontract, if already signed,without givinganycompensationtotheBIDDER.

(iv) TorecoverallsumsalreadypaidbytheBUYER,andincaseof an Indian BIDDER with interest  thereon at 2%
higher  than the prevailingPrimeLendingRateofStateBankof India, while in case of a BIDDER from a
country other than India with interest thereon at 2% higher than  the  UBOR. If any outstanding
payment  is due to the BIDDER from the BUYER in connection with any other contract for any other
stores, such  outstanding  payment  could  also  be  utilized  to recover the aforesaid sum and interest.

(v) To encash the advance bank guarantee and performance bond/warranty bond, if furnished by the
BIDDER, in order to recover the payments, already made by the BUYER, along with interest.

(vi) To  cancel  all  or  any  other  Contracts  with  the  BIDDER. The BIDDER shall be liable to pay
compensation for any loss 'or damage to the BUYER resulting from such cancellation/rescission and the
BUYER shall be entitled to deduct the amount so payable from the money(s) due to the BIDDER

(vii) To   debar the   BIDDER from   participating in future bidding processes of the Government of India for
a minimum period of five years, which may be further extended at the discretion of the BUYER.

(viii) To recover all sums paid in violation of this Pact by BIDDER(s) to any middleman or agent or
broker with a view to securing the contract.

(ix) In cases where irrevocable Letters of Credit have been received in respect of any contract signed by the
BUYER with the BIDDER, the same shall not be opened.

(X) Forfeiture of Performance Bond in case of a decision by the BUYER to forfeit the same without assigning
any reason for imposing sanction for violation of this Pact.

6.2 The BUYER will be entitled to take all or any of the actions mentioned at para 6.1(i) to (x) of this Pact also
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on the Commission by the BIDDER or anyone    employed by it or acting on its behalf (whether with or
without the knowledge of the BIDDER), of an offence as defined in Chapter IX of the Indian Penal code,
1860 or Prevention of Corruption Act, 1988 or any other statute enacted for prevention of corruption.

6.3 The decision of the BUYER to the effect that a breach of the provisions of this Pact has been committed by
the BIDDER shall be final and conclusive on the BIDDER. However, the BIDDER can approach the
Independent Monitor(s) appointedforthepurposesofthisPact.

7. Fall Clause

7.1 The BIDDER undertakes that it has not supplied/is not supplying similar product/systems or subsystems at a
price lower than that offered in the present bid  in  respect  of  any  other   Ministry/Department  of
the Government of India or PSU and if it is found at any stage that similar product/systems or sub systems
was supplied by the BIDDER to any other Ministry/Department of the Government of India or a PSU at a
lower price, then that very price, with due allowance for elapsed time, will  be applicable to the present case
and the difference in the cost would be refunded by the BIDDER to the BUYER, if the contract has already
been concluded.

8. Independent Monitors

8.1 The BUYER has appointed Independent Monitors (hereinafter referred to as Monitors) for this Pact in
consultation with the Central Vigilance to as Monitors) for this Pact in consultation with the Central Vigilance
Commission (Names and Addresses of the Monitors to be given).

8.2 The  task  of  the  Monitors  shall  be  to  review  independently  and objectively,  whether  and to what
extent the  parties comply with the obligations under this Pact.

8.3 The Monitors shall not be subject to instructions by the representatives of the parties and perform their
functions neutrally and independently.

8.4 Both the parties accept that the Monitors have the right to access all the documents relating to the
project/procurement, including minutes of meetings.

8.5 As soon as the Monitor notices, or has reason to believe, a violation of this Pact, he will so inform the
Authority designated by the BUYER.

8.6 The BIDDER(s) accepts that the Monitor has the right to access without restriction to all Project
documentation of the BUYER including that provided by the BIDDER. The BIDDER will also grant the
Monitor, upon his request and demonstration of a valid interest, unrestricted and unconditional access to his
project documentation.  The same is applicable to Subcontractors. The Monitor shall be under contractual
obligation to treat the information and documents of the BIDDER/Subcontractor(s) with confidentiality.

8.7 The BUYER will provide to the Monitor sufficient information about all meetings among the parties related to
the Project provided such meetings could have an impact on the contractual relations between the parties.
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The parties will offer to the Monitor the option to participate in such meetings.

8.8 The Monitor will submit a written report to the designated Authority of BUYER/Secretary in the Department/
within 8 to 10 weeks from the date of reference or intimation to him by the BUYER / BIDDER and, should
the occasion arise, submit proposals for correcting problematic situations.

9. Facilitation of Investigation

In case of any allegation of violation of any provisions of this Pact or payment of commission, the BUYER or its
agencies shall be entitled to examine all the documents including the Books of Accounts of the BIDDER and the
BIDDER shall provide  necessary  information  and  documents  in  English  and  shall  extend  all possible help
for the purpose of such examination.

10. Law and Place of Jurisdiction

This Pact is subject to Indian Law.  The place of performance and jurisdiction is the seat of the BUYER.

11. Other Legal Actions

The actions stipulated in this Integrity Pact are without prejudice to any other legal action that may follow in
accordance with the provisions of the extant law in force relating to any civil or criminal proceedings

12. Validity

12.1 The validity of this Integrity Pact shall be from date of its signing and extend upto 5 years or the complete
execution of the contract to the satisfaction of both the BUYER and the BIDDER/Seller, including warranty
period, whichever is later. In case BIDDER is unsuccessful, this Integrity Pact shall expire after six months
from the date of the signing of the contract.

12.2 Should one or several provisions of this Pact turn out to be invalid; the remainder of this Pact shall remain
valid.  In this case, the parties will strive to come to an agreement to their original intentions.

13. The parties hereby sign this Integrity Pact at ……………on…………………..

BUYER BIDDER
Name of the Officer CHIEF EXECUTIVE OFFICER
Designation
Deptt./PSU

Witness Witness
1……………………….. 2……………………………….
2………………………. 3………………………………..
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* Provisions of these clauses would need to be amended/ deleted in line with the policy of the BUYER in regard
to involvement of Indian agents of foreign suppliers

Attachment-15

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Option for Initial Advance (either Interest Bearing Initial Advance or No Initial Advance) and
Information for E-payment, PF details and declaration regarding Micro/Small & Medium

Enterprises)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

I. We have read the provisions in the Bidding Documents regarding furnishing the option for advance
payment. Accordingly, as per ITB Clause 9.3 as provided in Section BDS, Section III, Vol.-I of the Bidding
Documents, we hereby confirm to opt the following:

Interest Bearing Initial Advance
Supply Portion :             Yes*       [    ]               No*  [    ]
Installation Portion :      Yes^   [    ]                No^  [    ]

(*^  tickONLY ONE of the selected options)

II.    We are furnishing the following details of Statutory Registration Numbers and details of Bank for electronic
payment.

1. Name of the Supplier/ Contractor in whose
favour payment is to be made

2. Address with PIN Code and State Registered Office:

Branch Office:

Correspondence Address:
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3. Status – Company/others
[Declaration of Micro/ Small/ Medium Enterprise
under Micro/ Small & Medium Enterprises
Development Act 2006, if applicable]

4. Permanent Account (PAN) No.

5. Central Sales Tax (CST) No.

6. State Sales Tax No.

7. Work Contract Tax No.

8. Service Tax Registration No.

9. PF Registration No. of the Company

10. PF Regional Office covered (with Address)

11. Name of Contact Person

12. Telephone No(s).

Email

Landline(s):

Mobile(s):

Email ID :

13. Bank Details for Electronic Payment Name of the Bank:

Address of Branch:

Account No.:
Type of Account:

[    ] Saving

[    ] Current

14. 9 digit MICR code printed at bottom in middle,
next to cheque no.
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15. IFSC (for RTGS)/NEFT Code (to be obtained
from the Bank)

Sample Cancelled Cheque to be enclosed

We hereby declare that the above information is true and correct and we agree that the payment on account of
this Contract, in the event of award, be made in the above account maintained in the above mentioned Bank.

Date:....................
(Signature)................….................................………..

Place:...................
(Printed Name)...........................................………….

(Designation).............….…………..............................

(Common Seal).……….…..........................................
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Attachment-16

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Additional Information)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

In support of the additional information required as per ITB Sub -Clause 9.3 (p) of the
Bidding Documents, we furnish herewith our data/details/documents etc., alongwith
other information, as follows (the stipulations have been reproduced in italics for
ready reference):

1.0 The Bidder shall furnish

A certificate from their Banker(s) (as per prescribed formats in Form 16, Volume-I:Section-VI: Sample
Forms and Procedures) indicating various fund based/non fund based limits sanctioned to the Bidder
and the extent of utilization as on date.  Such certificate should have been issued not earlier than three
months prior to the date of bid opening. Wherever necessary the Employer may make queries with the
Bidders’ Bankers.[Reference ITB clause 9.3(p)(i)]

1.1 In accordance with 1.0, certificate(s) from banker as per requisite format, indicating various fund
based/non fund based limits sanctioned to the bidder or each member of the joint venture and the
extent of utilization as on date is/are enclosed, as per the following details:

Name of the Bidder/partner of Joint Venture

Name of the Banker by whom certificate issued

Date of certificate (should not be earlier than 3 months prior to date of
bid opening)

Whether fund based/non fund based limits are indicated in the certificate

Whether extent of utilization is indicated in the certificate

1.2 The Bidder should accordingly also provide the following information/documents (In case of JV
bidders, information should be provided separately for all the Partners of JV in the given
format):
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(i) Details of Banker:

Name of Banker

Address of Banker _____________________________
_____________________________
_____________________________

Telephone No. _____________________________

Contact Name and Title _____________________________

Fax No. _____________________________

E-mail ID _____________________________

(ii) As per para 1.0, Authorization Letter(s) from the bidder (in case of JV bidder, from all the
partners) addressed to the Banker(s), authorizing XXXXX (Name of Employer) to seek
queries about the bidder with the Banker(s) and advising the Banker(s) to reply the same
promptly, is/are enclosed as per following details:

Sl. No. Letter Ref. Date Addressed to
(name of the Bank)

2.0 Litigation History
The bidder should provide detailed information on any litigation or arbitration
arising out of contracts completed or under execution by it over the last five
years.  A consistent history of awards involving litigation against the Bidder or
any partner of JV may result in rejection of Bid. [Reference ITB clause
9.3(p)(ii)]

2.1 Details of litigation history resulting from Contracts completed or under execution by the bidder over the
last five years

Year Name of client, cause of
litigation/arbitration and

matter in dispute

Details of
Contract and

date

Award for or
against the

bidder

Disputed
amount
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3.0 OTHER INFORMATION

3.1 Current Contract Commitments of works in progress

Bidders (individual firms or each partners of JV) should provide information on their current
commitments on all contracts that have been awarded, or for which a letter of intent or acceptance has
been received, or for contracts approaching completion, but for which an unqualified, full completion
certificate has yet to be issued.

Details of Contract Value of outstanding work (Rs.) Estimated completion date

3.2 Financial Data :
(In Rs. Millions)

Actual

(previous five years)

Projection for next five
years

1.  Total Assets

2.  Current Assets

3.  Total Liability

4.  Current Liability

5.  Profit before taxes

6.  Profit after taxes

4. The information/documentation in support of Bidder’s design infrastructure and erection facilities and
capacity and procedures including quality control related to the work, are enclosed at _______ herewith.

5. The CV and experience details of a project manager with 15 years experience in executing such contract
of comparable nature including not less than five years as manager and the CVs of other employees to
be deputed for the subject work, are enclosed at ____ herewith.

Date:....................                                    (Signature) ……….....................................
Place:...................                                   (Printed Name) ......................................….

(Designation) ....…..........................................
(Common Seal) …..........................................
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Attachment- 17

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Declaration for tax exemptions, reductions, allowances or benefits)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sirs,

1. We confirm that we are solely responsible for obtaining following tax exemptions, reductions,
allowances or benefits in respect of supplies under the subject Project, in case of award. We further
confirm that we have considered the same in our bid thereby passing on the benefit to XXXXX (Name
of Employer) while quoting our prices. In case of our failure to receive such benefits, partly or fully,
for any reason whatsoever, the Employer will not compensate us.

2. We are furnishing the following information required by the Employer for issue of requisite certificate if
and as permitted in terms of the applicable Govt. of India policies/procedures(in case of award):

Applicable Act,
Notification No. and
Clause Ref. No.

Sl. No. Description of item on
which applicable

Country of origin Remarks, if any

(The requirements listed above are as per current Notification of Govt. of India indicated above. These
may be modified, if necessary, in terms of the Notifications.)

Date:....................                       Signature)...................................................……….…….

Place:...................                       (Printed Name)..........................................……………...

(Designation)................………............................……….

(Common Seal).………........................................………
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Attachment-18

Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of State)
under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Declaration)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

Dear Sir,

We confirm that Bid Form have been filled up by us as per the provisions of the Instruction to Bidders. We have
also uploaded price bid electronically as per the provisions of the Instruction to Bidders. Further, we have noted
that the same shall be evaluated as per the provisions of the Bidding Documents.

Further, we hereby confirm that except as mentioned in the Attachment – 6 (Alternative, Deviations and
Exceptions to the Provisions) hereof and/or the Covering Letter, forming part of our Bid Envelope:

(i) there are no discrepancies/inconsistencies and deviations/omissions/ reservations to the Bidding
Documents, in the price bid;

(ii) the description of items and the unit thereof in the price schedules are in conformity with those indicated
in the price schedule of the Bidding Documents without any deviation to the specified scope of work.

We also confirm that in case any discrepancies/ inconsistencies and  deviations/ omissions/ reservations, as
referred to in para (i) and (ii) above, is observed in the online price bid, the same shall be deemed as
withdrawn/rectified without any financial implication, whatsoever to XXXXX (Name of Employer). However, in
case of any arithmetical errors, the same shall be governed as per the provision of ITB Sub-Clause 27.2 read in
conjunction with BDS.

Date:....................                           (Signature)...................................................………..
Place:................... (Printed Name)..........................................………….

(Designation)................…………..............................
(Common Seal).…………..........................................
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Attachment-19

Rural Electrification works of XXXXXXXX (name of district) district in XXXXX (Name of
State) under DeendayalUpadhyaya Gram JyotiYojana (DDUGJY) /Integrated Power
Development Scheme (IPDS)

(Bank Guarantee verification Check list)

Bidder’s Name and Address: To: XXXXX (Name and Address of Employer)

S. No. Checklist Yes No

1 Does the bank guarantee compare verbatim with standard proforma for
BG?

2(a) Has the executing Officer of BG indicated his name designation & Power of
Attorney No. / Signing power Number etc. on BG?

2(b) Is each page of BG duly Signed/ initialed by the executants and last page is
signed with full particulars as required in the standard proforma of BG and
under the seal of the bank?

2(c) Does the last page of the BG carry the signatures of two witnesses
alongside the signature of the executing Bank Manager?

3(a) Is the BG on non-judicial stamp paper of appropriate value?

3(b) Is the date of sale of non-judicial stamp paper shown on the BG and the
stamp paper is issued not more than Six months prior to the date of
execution of BG?

4(a) Are the factual details such as Bid specification No., LOA No. contract price,
etc, correct?

4(b) Whether Overwriting /cutting, if any on the BG, authenticated   under
signature & seal of executants?

5 Is the amount and validity of BG is inline with contract provisions?

6 Whether the BG has been issued by a Nationalized bank / Non-
Nationalized Bank acceptable to Buyer /Scheduled Bank in India (the
applicability of the bank should be in line with the provisions of bidding
documents)?

Date:....................                           (Signature)...................................................………..
Place:...................                       (Printed Name)..........................................………….

(Designation)................…………..............................
(Common Seal).…………..........................................
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Ex-works supply of materials

Ex-works supply of materials

Bidder's Name & Address:
All prices in Indian Rupees

A.

Sr. No. Description Unit Qty Unit Ex-
works price

Total Ex-
works price

Mode of
Transaction

(Direct/Bought-
out items)

1.00 Supports for 33 KV overhead line as per technical specification, approved drawings and scope of work.

1.01 9.1 meter long /280 KG PCC Poles (PCC Pole as per state practice) No
1.02 13 m long H-Beam 152x152 mm 37.1 kg/m No
1.03 11 M long steel Tubular poles with welded steel base plate of Designation 540 SP 52 (IS 2713, Pt I, II, III 1980) No

1.04 13 M long steel Tubular poles with welded steel base plate of Designation 540 SP 72 (IS 2713, Pt I, II, III 1980) No

2.00

Pre-fabricated steel items like V cross arm, top clamp, DC cross arm, bracket, clamps, cross bracings,
bracings, strain plate, guarding channels, back clamp etc made of MS Channels (100x50x6mm), MS
angle (65x65x6mm), MS flats (65x8mm) of given sizes for over head structures as per technical
specification, approved drawings and scope of work.

MT

3.00 MS Nuts, bolts and washers as per technical specification, approved drawings and scope of work. MT

4.00
Stay Set (Galvanised) with 50x8 mm stay clamps, guy insulator (2 Nos.), anchor plate (300x300x8mm)
, nut bolts, 2 Nos turn-buckles, 1.8 m long, 20 mm diameter solid GS stay rod & 7/4.00 mm dia GI
stranded  wire complete as per technical specification, approved drawings and scope of work.

Set

5.00 Earthing arrangement as per technical specificatons,  approved drawings and scope of work.
5.01 40 mm dia., 3000 mm long GI pipe earth electrode with test link, RCC pit, RCC cover plate on GI frame, bentonite

powder and other accessories complete
Set

5.02 GI Earthing spike made of 20mm solid Rod Set
5.03 Chemical  rod earthing including electrode, chemical, with 2000mm long, 50 mm diameter  GI pipe, GI Strip of

24x3mm miminum in hard rock locations only.
Set

5.04 8 SWG GI Coil 115 tonnes (1.85 kg) No
5.05 6 SWG GI wire for earthing and guarding with GI nuts, bolts & washers MT
5.06 8 SWG GI wire for earthing and guarding with GI nuts, bolts & washers MT

6.00 Insulator and hardware as per technical specification, approved drawings and scope of work
6.01 33 KV polymer/porcelain Disc insulator 45 KN along with suitable hardware fittings Set
6.02 33 KV Polymer /porcelain Pin Insulators 10 KN with GI PIN Set

New 33 KV Lines

Schedule-1 (1/8)
Rural Electrification works in XXXX (Name of Project) Project in XXXX (Name of State) under  DDUGJY

(Schedule of rates and prices)
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Ex-works supply of materials

A.

Sr. No. Description Unit Qty Unit Ex-
works price

Total Ex-
works price

Mode of
Transaction

(Direct/Bought-
out items)

New 33 KV Lines

7.00
33kV, 600A, 25kA, 3-ph, 3 Pin type, Horizontal / Vertical Mounting type (As desired by DISCOM), Gang
Operated,  AB Switch along with Support Insulators, Base Channel down Pipe, Arcing Horns etc.
complete as  per technical specifications, scope of works and approved drawings

Set

8.00

33 KV LINE  FOR  UNDER GROUND RAILWAY CROSSING BY 2 Nos (INCLUDING ONE SPARE) 3Cx300
Sqmm XLPE Armoured Cable (0.3 km each) USING 150MM DIA GI PIPES (grade A for underground
laying and grade B for pole support), OUTDOOR HEAT SHRINKABLE CABLE JOINTING KITS, 33 KV
LIGHTENING ARRESTOR STATION CLASS 10KA (6 NOS.), LUGS, 4 Nos GI 3-Meters LONG PIPE
EARTHING, 6 SWG GI WIRES, CABLE MARKERS, BI METALLICK CLAMPS, JUMPERING WITH 33 KV
ARIAL BUNCHED CABLES 200 sqmm dia (10 mtr) etc AS REQUIRED AS PER TECHNICAL
SPECIFICATIONS, DRAWINGS AND SCOPE OF THE WORK.

set

Total Ex-works

Note:

% DISCOUNT, IF ANY: _______
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Local Transportation, Insurance and other Incidental Service

Schedule-1 (1/8)

Local Transportaion, Insurance and other Incidental Services

Bidder's Name & Address:
All prices in Indian Rupees

A.

Sr. No. Description Unit Qty
Unit Freight &

Insurance
Charges

Total Freight &
Insurance
Charges

1.00 Supports for 33 KV overhead line as per technical specification, approved drawings and scope of work.

1.01 9.1 meter long /280 KG PCC Poles (PCC Pole as per state practice) No
1.02 13 m long H-Beam 152x152 mm 37.1 kg/m No
1.03 11 M long steel Tubular poles with welded steel base plate of Designation 540 SP 52 (IS 2713, Pt I, II, III 1980) No

1.04 13 M long steel Tubular poles with welded steel base plate of Designation 540 SP 72 (IS 2713, Pt I, II, III 1980) No

2.00

Pre-fabricated steel items like V cross arm, top clamp, DC cross arm, bracket, clamps, cross bracings,
bracings, strain plate, guarding channels, back clamp etc made of MS Channels (100x50x6mm), MS
angle (65x65x6mm), MS flats (65x8mm) of given sizes for over head structures as per technical
specification, approved drawings and scope of work.

MT

3.00 MS Nuts, bolts and washers as per technical specification, approved drawings and scope of work. MT

4.00
Stay Set (Galvanised) with 50x8 mm stay clamps, guy insulator (2 Nos.), anchor plate (300x300x8mm)
, nut bolts, 2 Nos turn-buckles, 1.8 m long, 20 mm diameter solid GS stay rod & 7/4.00 mm dia GI
stranded  wire complete as per technical specification, approved drawings and scope of work.

Set

5.00 Earthing arrangement as per technical specificatons,  approved drawings and scope of work.
5.01 40 mm dia., 3000 mm long GI pipe earth electrode with test link, RCC pit, RCC cover plate on GI frame, bentonite

powder and other accessories complete
Set

5.02 GI Earthing spike made of 20mm solid Rod Set
5.03 Chemical  rod earthing including electrode, chemical, with 2000mm long, 50 mm diameter  GI pipe, GI Strip of

24x3mm miminum in hard rock locations only.
Set

5.04 8 SWG GI Coil 115 tonnes (1.85 kg) No
5.05 6 SWG GI wire for earthing and guarding with GI nuts, bolts & washers MT
5.06 8 SWG GI wire for earthing and guarding with GI nuts, bolts & washers MT

6.00 Insulator and hardware as per technical specification, approved drawings and scope of work
6.01 33 KV polymer/porcelain Disc insulator 45 KN along with suitable hardware fittings Set

New 33 KV Lines

Rural Electrification works in XXXX (Name of Project) Project in XXXX (Name of State) under  DDUGJY
(Schedule of rates and prices)

Page 1 of 2



Local Transportation, Insurance and other Incidental Service

A.

Sr. No. Description Unit Qty
Unit Freight &

Insurance
Charges

Total Freight &
Insurance
Charges

New 33 KV Lines

6.02 33 KV Polymer /porcelain Pin Insulators 10 KN with GI PIN Set

7.00
33kV, 600A, 25kA, 3-ph, 3 Pin type, Horizontal / Vertical Mounting type (As desired by DISCOM), Gang
Operated,  AB Switch along with Support Insulators, Base Channel down Pipe, Arcing Horns etc.
complete as  per technical specifications, scope of works and approved drawings

Set

8.00

33 KV LINE  FOR  UNDER GROUND RAILWAY CROSSING BY 2 Nos (INCLUDING ONE SPARE) 3Cx300
Sqmm XLPE Armoured Cable (0.3 km each) USING 150MM DIA GI PIPES (grade A for underground
laying and grade B for pole support), OUTDOOR HEAT SHRINKABLE CABLE JOINTING KITS, 33 KV
LIGHTENING ARRESTOR STATION CLASS 10KA (6 NOS.), LUGS, 4 Nos GI 3-Meters LONG PIPE
EARTHING, 6 SWG GI WIRES, CABLE MARKERS, BI METALLICK CLAMPS, JUMPERING WITH 33 KV
ARIAL BUNCHED CABLES 200 sqmm dia (10 mtr) etc AS REQUIRED AS PER TECHNICAL
SPECIFICATIONS, DRAWINGS AND SCOPE OF THE WORK.

set

Total Ex-works

Note:

% DISCOUNT, IF ANY: _______
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Installation/Erection Charges

Bidder's Name & Address:

Installation / Erection Charges :
H METERING

Sl. No. Description Unit Quantity
Unit

Erection
Charges

Total
Erection
Charges

(4x5)
1.00 Feeder Metering:

1.01

Taking delivery of meters from DISCOM/Power Deptt. stores, loading, transportation, unloading at site, Supply, erection, testing &
commissioning of 33 KV feeder Metering equipment at 33/11 kV substation and intermidiatory points using 33 kV/110 V, 3 ph 4 wire CT ratio
400-200/5 A outdoor oil immersed type metering equipment including supporting steel fabricated structure, earthing coil, 2Cx2.5 sqmm
copper control stranded unarmoured cable, 16 mm dia MS nuts & bolts, MS meter box, ring type lugs, terminal block, cable glands double
compression brass, DC cross arm (100x50x6 mm), danger board, GI earth wire etc as per specification, approved drawing & scope of works

Set

1.02

Taking delivery of meters from DISCOM/Power Deptt. stores, loading, transportation, unloading at site, Supply, erection, testing &
commissioning of 11 KV feeder Metering equipment at 33/11 kV substation and intermidiatory points using 11 kV/110 V, 3 ph 4 wire CT ratio
300-150/5 A outdoor oil immersed metering equipment type metering equipment including supporting steel fabricated structure, earthing
coil, 2Cx2.5 sqmm copper control stranded unarmoured cable, 16 mm dia MS NUTS & bolts, MS meter box, ring type lugs, terminal block,
cable glands double compression brass, DC cross arm (100x50x6 mm), danger board, GI earth wire etc as per specification, approved
drawing & scope of works

Set

2.00

Taking delivery of meters from DISCOM/Power Deptt. stores, loading, transportation, unloading at site, supply, erection,
testing & commissioning of Distribution Transformer metering on LT side using ring type current transformer of suitable
ratio, MS meter box, including supporting steel fabricated structure, earthing using 8 SWG GI wire, 2Cx2.5 sqmm copper
control stranded unarmoured cable, 16 mm dia nuts & bolts, ring type lugs, terminal block, double compression brass cable
glands, danger board, etc as per specification, approved drawing & scope of works for following rating of Distribution
Transformers  as per specification, approved drawing & scope of works:

2.01 5/6 KVA 1 phase Aluminium / Copper wound DTR No
2.02 10 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
2.03 16 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
2.04 25 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
2.05 63 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
2.06 100 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
2.07 200 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
2.08 250 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
2.09 315 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No

3.00
Erection, testing & commissioning by Shifting of existing meters at Accessible/call bell location outside the premises by
providing new service cable, GI wire, meter box, etc. and all other associated materials as per specification, approved
drawing & scope of works:

3.01 Shifting, testing & commissioning of 1-Ph meter outside the premises by providing new service cable 2Cx2.5 Sqmm Armoured Aluminium
cable, 8 SWG GI service / Earthing wire, Push -fit type metallic meter box for 1-ph meter, etc as required. Set

Schedule-3 (8/8)
Rural Electrification works in XXXX (Name of Project) Project in XXXX (Name of State) under DDUGJY

(Schedule of rates and prices)
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Installation/Erection Charges

H METERING

Sl. No. Description Unit Quantity
Unit

Erection
Charges

Total
Erection
Charges

(4x5)

3.02 Shifting, testing & commissioning  of 1-Ph meter outside the premises by providing new service cable 2Cx4.0 Sqmm Armoured Aluminium
cable, 8 SWG GI service / earthing wire, Push -fit type metallic meter box for 1-ph meter, etc as required. Set

3.03 Shifting, testing & commissioning  of 3-Ph meter outside the premises by providing new service cable 4Cx6.0 Sqmm Armoured Aluminium
cable, 8 SWG GI service / earthing wire, Push -fit type metallic meter box for 3-ph meter, etc as required. Set

3.04 Shifting, testing & commissioning  of 3-Ph meter outside the premises by providing new service cable 4Cx10.0 Sqmm Armoured Aluminium
cable, 8 SWG GI service / earthing wire, Push -fit type metallic meter box for 3-ph meter, etc as required. Set

4.00
Taking delivery of meters from DISCOM/Power Deptt. stores, loading, transportation, unloading at site, erection, testing &
commissioning of new static meter replacing existing defective/stopped/electromagnetic meters including supply, erection,
testing & commissioning of metallic meter box and wooden board as per specification, approved drawing & scope of works:

4.01 Replacement of 1-Ph 2 wire, 5-30Amp, 1.0 Accuracy class static electronic meter. Old meter is to be deposited in the owner stores. Set

4.02 Replacement of 3-Ph 4 wire, 10-40Amp, 1.0 Accuracy class static electronic meter. Old meter is to be deposited in the owner stores. Set

5.00 Erection, testing & commissioning of following type of Earthing arrangement as per technical specification, approved
drawings and scope of work.

5.01 40 mm dia., 3000 mm long GI pipe earth electrode with test link, RCC pit, RCC cover plate on GI frame, bentonite powder and other
accessories complete

Set
5.02 Spike earthing made of 20mm dia solid GI rod Set
5.03 8 SWG GI Wire MT
5.04 8 SWG GI Coil 115 tonnes (1.85 kg) No

6.00
Erection, testing & commissioning of LT Distribution Box made of Cold Rolled MS sheet of 20 SWG thick,  IP 54 without
welding joints, deep drawn process of following types  as per technical specification, approved drawing & scope of works:

6.01 225x285x120 mm incoming 2Cx25 sqmm, outgoing 8 Nos. 2Cx10 sqmm No
6.02 418x300x120 mm incoming 4Cx35 sqmm, outgoing 4 Nos. 4Cx16 sqmm No

7.00 Erection, testing & commissioning of LT XLPE Power Cables including their termination materials like glands, lugs, tagging
etc.  as per technical specifications, approved drawings and scope of the work.

7.01 4 Core 35 Sq. mm armoured, stranded aluminium conductor, XLPE cable km
7.02 2 Core 25 Sq. mm armoured, stranded aluminium conductor, XLPE cable km

8.00

Taking delivery of meters from DISCOM/Power Deptt. stores, loading, transportation, unloading at site, supply, erection,
testing & commissioning of Outdoor mounting type LTCT-cum-metering box made of MS sheet of thickness not less than 18
SWG CRCA sheet by deep drawn method, dust and moisture vermin, weather proof with degree of protection, suitable bus
bars, earthing bus, earthing terminals, box illumination, front door operated with proper locking arrangement, lugs,
mounting channel frame, internal wiring with FRLS cables, danger plate, numbering, back clamps, hardware as per scope of
the work, technical specifications and approved drawings suitable for following transformer:
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Installation/Erection Charges

H METERING

Sl. No. Description Unit Quantity
Unit

Erection
Charges

Total
Erection
Charges

(4x5)
8.01 63 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
8.02 100 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
8.03 200 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
8.04 250 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No
8.05 315 KVA 1 phase / 3 phase Aluminium / Copper wound DTR No

Total

% discount, if any: __________________
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Schedule-4

Bidder's Name and Address:

 1

Total Excise Duty for direct transaction between the Contractor and the Employer (indentified in Schedule 1
as 'Direct') which are not included in the Ex-works price as per the provision of the Bidding Documents, as
applicable:
(a) On Schedule 1 @ rate .......................... (Item-wise details to be enclosed)

 2

Total Sales Tax/VAT for direct transaction between the Contractor and the Employer (indentified in Schedule
1 as 'Direct') which are not included in the Ex-works price as per the provision of the Bidding Documents, as
applicable:
(a) On Schedule 1 @ rate...................................  (Item-wise details to be enclosed)

 3

Total Octroi/Entry Tax as applicable for destination site/state on all items of supply, as per the provisions of
the Bidding Documents, on all items of Schedule 1 @rate .................  (Item-wise details to be enclosed)

 4
Total Others levies payable in India (please specify) as applicable for destination site/state on all items of
supply, as per the provisions of the Bidding Documents, on all items of Schedule 1 @rate ................. (Item-
wise details to be enclosed)

5 GRAND TOTAL [1+2+3+4]

Note:

Date: Signature:
Place: Printed Name:

Designation:
Common Seal:

TOTAL SALES TAX/VAT

TOTAL OCTROI/ENTRY TAX

TOTAL OTHER TAXES & DUTIES

The reimbursement of Excise Duty, Sales Tax/VAT and other levies as per Sl. No. 2 & 3 above subject to provision of ITB Clause 11.4 shall
be only against those items for which the Mode of Transaction indicated in Schedule - 1 is 'Direct'. In case of those items in the said
Sechedule-1 against which the  mode of transaction has been mentioned as 'Direct/Bought-out' or has been left blank, the same deemed to
be 'Bought-out' for the purpose of Evaluation and award of Contract and the price indicated in Schedule 1 against such items shall be
deemed to be inclusive of all such taxes, duties and levies.

Rural Electrification works in XXXX (Name of Project) Project in XXXX (Name of State) under DDUGJY

(SUMMARY OF TAXES & DUTIES APPLICABLE ON EQUIPMENTS & MATERIALS)

Sl. No. Item Nos. Total Price (Rs.)

TOTAL EXCISE DUTY



STANDARD BIDDING DOCUMENT
(PARTIAL TURNKEY CONTRACT)

FOR

RURAL/URBAN ELECTRIFICATION WORKS OF XXXX
(NAME OF DISTRICT) DISTRICT OF XXXX (NAME OF

STATE) UNDER DEENDAYAL UPADHYAYA GRAM
JYOTI YOJANA/INTEGRATED POWER DEVELOPMENT

SCHEME

VOLUME-III
(TECHNICAL SPECIFICATONS & DRAWINGS)

Section-I : Technical Specifications
Section-II : Tender Drawings

SPECIFICATION No.:………………..

DOCUMENT NO.:……………………



VOLUME-III: SECTION – I

TECHNICAL SPECIFICATIONS



Section-I

Technical Specification for Equipment’s

All materials required to complete the work as per given specifications & drawings etc. must be manufactured
and supplied using fresh raw material. Re-moulded, re-circulated materials are not acceptable. The procurement
of materials must be made by the contractor directly from manufacturer or through authorized
dealer/distributors. Documentary evidences to this effect are to be made available to Employer for necessary
checks/verification of source of supply of materials. Second hand materials/ partial used materials/ used
materials would not acceptable.

Climatic condition details are given with various materials specifications however, bidder shall note that materials
covered under project specific DDUGJY works shall be utilized in that particular project only. Hence, the
geographical location of that particular project site and its associated climatic condition shall be applicable for all
the materials of that particular project.
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Power Transformers

1 SCOPE

1.1 This
s pecificationprovidesfordesign,engineering,manufacture,assembly,stageinspection,finalinspection
andtestingbeforedispatch,packinganddeliveryatdestinationstoresbyroadtransport,transitinsurance
of3.15/5/6.3/8/10/12.5MVA,33/11KVPowerTransformer(s),completewithallfittings,accessories,ass
ociatedequipment’s,spares,10%extraTransformerOil,requiredforitssatisfactoryoperationinanyofthe
sub-stationsof thepurchaser.

1.2 The core shall be constructed either from high grade, non-aging Cold Rolled Grain Oriented
(CRGO) silicon steel laminations conforming to HIB grade of BIS certified with  lamination
thickness not more than 0.23mm to 0.27mm or better( Quoted grade and type shall be used).
The maximum flux density in any part of the cores and yoke at normal voltage and frequency
shall be such that it should under 10% overvoltage condition should not be more than 1.9
Tesla. The supplier shall provide saturation curve of the core material, proposed to be used.
Laminations of different grade(s) and different thickness (s) are not allowed to be used in any
manner or under any circumstances.

1.3 Thescopeofsupplyincludestheprovisionoftypetest.Theequipmentofferedshouldhavebeensuccessfull
ytypetestedwithinfiveyearsfromdateoftenderandthedesignsshouldhavebeeninsatisfactoryoperation
foraperiodnot
lessthanthreeyearsasonthedateoforder.Complianceshallbedemonstratedbysubmitting,(i)authentic
atedcopiesofthetypetestreportsand(ii)performancecertificatesfromtheusers,specificallyfromCentral
Govt./StateGovt. ortheirundertakings.

1.4 ThePowerTransformershallconforminallrespectstohigheststandardsofengineering,design,workman
ship, thisspecification andthe latestrevisions ofrelevant standardsatthetime
ofofferandtheemployershallhavethepowertorejectanyworkormaterial,which,inhisjudgment,isnotinf
ullaccordancetherewith.TheTransformer(s)offered,shallbecompletewithallcomponents,necessaryfo
rtheireffectiveandtroublefreeoperation.Suchcomponentsshallbedeemedtobewithinthescopeofsuppl
y,irrespectiveofwhetherthosearespecificallybroughtout inthisspecificationand
/orthecommercialorder ornot.

TheEngineerreservestherighttorejectthetransformersifontestingthelossesexceedthedeclaredlosse
sbeyondtolerancelimitasperISorthetemperatureriseinoiland/orwindingexceedsthevalue,specifiedi
ntechnicalparticularorimpedancevaluedifferfromtheguaranteedvalue includingtoleranceas perthis
specificationandifanyofthetest resultsdo
notmatchwiththevalues,givenintheguaranteedtechnicalparticularsandaspertechnicalspecification.

2 SPECIFICTECHNICALREQUIREMENTS

1 RatedMVA (ONANrating) 3.15/5/6.3/8/10/12.5MVA

2 No.ofphases 3
3 Typeofinstallation Outdoor
4 Frequency 50 Hz (± 5%)
5 Coolingmedium InsulatingOil(ONAN)
6 Typeofmounting On Wheels,Mountedonrails.
7 Ratedvoltage

a) High voltagewinding 33KV
b) Lowvoltagewinding 11KV



8 Highestcontinuoussystemvoltage
a)Maximum system voltageratio (HV / LV) 36KV / 12 KV

9
b) Ratedvoltage ratio (HV /LV)
No.ofwindings

33KV /11 KV
TwowindingTransformers

10 Typeofcooling ONAN (Oil natural / Airnatural)
11

12

MVARating corresponding
toONANCoolingsystem
Method of connection:

100%

HV :
LV :

Delta
Star

13 Connectionsymbol Dyn11
14 Systemearthing NeutralofLVside tobesolidly

earthed.

15 Intendedregularcyclicoverloading As perIEC–76-1,Clause4.2
ofwindings

16 a) Anticipatedunbalancedloading Around10%
b) Anticipated continuousloadingof 110 % ofratedcurrent
windings (HV / LV)

17     a) Typeoftapchanger(For3.15,5,6.3,8,10 &12.5 MVA only)

On or Off load tapchanger as per BOQ

b) Rangeoftaping + 5% to–15%in9 equalstepsof 2.5%each for

Off-load tap and in 17 equal steps of 1.25% each for

On-load tap changer on HV winding

18        Neutralterminal tobe broughtout On LVsideonly

19 OverVoltageoperatingcapabilityandduration 112.5 % ofratedvoltage

(continuous)

20 Maximum Flux Density in any part of the core and yoke at rated MVA

with +12.5% combined voltage and frequency

variation from rated voltage and frequency. 1.9 Tesla

21 Insulation levels for windings:-
1.2 / 50
microsecondwaveshapeImpulsewithstand (KVP)

a) Powerfrequencyvoltagewithstand(KVrms)

33KV
170

70

11KV
75

28

22 Type ofwinding insulation
a) HVwinding Uniform

b) LVwinding Uniform

23 Withstand time for threephaseshort circuit 2 Seconds
24 Noise levelatratedvoltageandfrequency AsperNEMAPublicationNo. TR-1.



25 Permissible Temperature rise over ambient temperature shall be as per IS-2026

26 Minimum clearancesinair (mm) :- Phaseto Phase Phase to ground

27 a) HV 400 320
b) LV 280 140

28 Terminals
a. HV windinglineend36 KV oil filledcommunicatingtypeporcelainbushings (Anti-fog type)
b. LVwinding12 KV porcelaintypeofbushing(Anti-fogtype) – for outdoor 11 KV breakers
(11KVPowercablesshallbeusedforextendingsupplyto11KVbreakersincaseofind
oorcircuitbreakers.Theterminationof11KVcablesonLVbushingshallbethroughe
xtendedcopperbusbarssuitabletoholdpowercablestermination.Ametalliccablet
erminationbox,completelysealed,shallbeinstalledonLVsideofthetransformerin
whichcablesshallenterfrombottomglandplates.)

29 Insulation levelofbushing
LV                             HV

a)LightningImpulsewithstand(KVP) 170 75
b)1 MinutePower Frequencywithstand 70 28
voltage (KV–rms)
c)Creepagedistance(mm)(minimum) 900 300

30 Material ofHV &LVConductor ElectrolyticCopper

31 Maximum currentdensityforHV andLV
windingfor ratedcurrent As perbestpractice

32 Polarization index
(HV to LV,HV toEarth&LVto earth)

IRTest=1minutevalue/15secs.valuewillnotbelessthan1.5

IRTest=10minutesvalue/1minutevaluewillnotbemorethan5 andlessthan1.5

33 CoreAssembly Boltlesstype

34 TemperatureIndicator
a) Oil One number
b) Winding One number

35. Losses: - The lossesshallnot exceed thevaluegivenbelow

MVARating No-loadlosses
(Fixedloss)KW

Loadlossesat
75°C
KW

Percentage
impedancevoltageonnormalta

pandMVAbaseat75oC
3.15 3 16 7.15

5 4 23 7.15
6.3 4.6 36 7.15

8 5.5 40 8.35
10 7 50 8.35

12.5 7.5 65 10



2.1 MARSHALLINGBOX

Ametalenclosed,weather,verminanddustproofmarshallingboxfittedwithrequiredglands,locks,glassdo
or,terminalBoard,heaterwithswitch,illuminationlampwithswitchetc.shallbeprovidedwitheachtransfor
mertoaccommodatetemperatureindicators,terminalblocksetc.Itshall havedegree ofprotectionofIP55
or betteras perIS:2147 (ReferClause3.12).

2.2 CAPITALIZATIONOF LOSSESANDLIQUIDATEDDAMAGES

Capitalisation of losses will be as per Annexure B which is attached herewith.  No (+)ve tolerance shall
be allowed  at any point of time,  on the quoted losses after the  award. In case, the losses during type
testing ,routine testing etc  are found above the quoted  lossses, the award  shall stand cancelled.  In
such a case, the CPG money shall also be forfeited.

2.3 PERFORMANCE

i) Transformershallbecapableofwithstandingfortwosecondswithoutdamagetoanyexternalshort
circuit,with theshort circuitMVAavailableatthe terminals.

ii) ThemaximumfluxdensityinanypartofthecoreandyokeatratedVoltageandfrequencyshallbesuchth
atthefluxdensitywith+12.5%combinedvoltageandfrequencyvariationfromratedvoltageandfrequenc
yshall notexceed1.9Tesla.

iii) Transformershallunderexceptionalcircumstancesduetosuddendisconnectionoftheload,becapabl
eofoperatingatthevoltageapproximately25%abovenormalratedvoltageforaperiod
ofnotexceedingoneminuteand40%above normalfor a period of 5 seconds.

iv) Thetransformermaybeoperatedcontinuouslywithoutdangeronanyparticulartappingatthe
ratedMVA± 1.25%ofthevoltagecorresponding to thetapping.

v) Thethermal ability to withstandshortcircuitshall be demonstrated by calculation.

vi) Transformershallbecapableofwithstandingthermalandmechanicalstresscausedbyanysymmetric
alandasymmetrical faultsonanywinding.

2.4 DRAWINGS/DOCUMENTSINCORPORATINGTHE
FOLLOWINGPARTICULARSSHALLBESUBMITTEDWITHTHEBID

a) Generaloutlinedrawingshowingshippingdimensionsandoveralldimensions,netweightsandshippi
ngweights,qualityofinsulatingoil,spacingofwheelsineitherdirectionofmotion,location of coolers,
marshalling boxandtap changersetc.

b) Assembly drawings of core,windingsetc.and weightsof maincomponents/ parts.

c) Heightof centerline onHVandLV connectorsoftransformersfrom the railtoplevel.

d) Dimensions ofthelargestpart tobetransported.

e) GAdrawings / detailsofvarious types of bushing

f) Tap changingandNamePlatediagram

g) Typetestcertificatesofsimilartransformers.



h) Illustrative & descriptive literature of theTransformer.

i) MaintenanceandOperatingInstructions.

2.5 MISCELLANEOUS

i) Padlocksalongwithduplicatekeysasaskedforvariousvalves,marshallingboxetc.shallbesupplied by
thecontractor,wherever locking arrangementisprovided.

ii) Foundation boltsforwheellocking devices of Transformershallbe supplied by theContractor.

2.6 DELIVERY

The full quantity of the equipments shall be delivered as per the delivery schedule appended to this
specification.

2.7 SCHEDULES

All Schedules annexed tothespecificationshall be dulyfilled bythebidderseparately.

2.8 ALTITUDEFACTOR

Iftheequipmentistobeinstalledinthehillyarea,necessarycorrectionfactorsasgivenintheIndianStandar
dforoiltemperaturerise,insulationleveletc.shallbeappliedtotheStandardTechnicalParametersgivenab
ove.

2.9 NAMEPLATE

Transformerratingplateshallcontaintheinformationasgiveninclause15ofIS-2026(part-
I).Thedetailsonratingplateshallbefinalizedduringthedetailedengineering.Further,eachtransformersh
allhaveinscriptionofEmployer’sname.Thenameplateshallalsoinclude(i)Theshortcircuitrating,(ii)Meas
urednoloadcurrentandnoloadlossesatratedvoltageandratedfrequency,(iii)measuredloadlossesat75
°C(normaltaponly),(iv)D.Cresistanceofeachwindingat75°C.

3. SERVICECONDITIONS

The service conditionsshall be asfollows: (Tobe confirmed by PIAas per locality ofproject)

Plainarea Hillyarea
Maximumaltitudeabovesea level 1000m 5000m
Maximum ambientair temperature 50° C 50° C
Maximum daily average ambient air

temperature
35° C 40° C

minimum ambientair temperature -5°C -30° C
maximumtemperatureattainablebyanobject

exposed to thesun
60 ° C 60 ° C

maximumyearlyweightedaverageambienttemperat
ure

32° C 32° C

maximumrelativehumidity 100% 100%

averagenumberofthunderstormdays
perannum(isokeraunic level)

70 70



average numberofrainydays perannum 120 120

average annualrainfall 1500 mm 1500 mm

maximumwind pressure 260Kg/m² 260Kg/m²

* HP, J&K, Uttrakhand, Sikkim, Assam, Meghalaya,   Manipur, Nagaland, Tripura and Mizoram will be
considered as Hilly Area.

Environmentally,theregionwheretheequipmentwillbeinstalledincludescoastalareas,subjecttohighrel
ativehumidity,whichcangiverisetocondensation.Onshorewindswillfrequentlybesaltladen.Onoccasio
ns,thecombinationofsaltandcondensationmaycreatepollutionconditionsforoutdoorinsulators.Theref
ore,outdoormaterialandequipmentshallbedesignedandprotectedforuseinexposed,heavilypolluted,s
alty,corrosive,tropicalandhumidcoastalatmosphere.

4 SYSTEMCONDITIONS

Theequipmentshallbesuitableforinstallationinsupplysystemsofthefollowingcharacteristics.

Frequency 50Hz± 5%

Nominalsystemvoltages 33 KV

11 KV

Maximumsystemvoltages 33KVSystem 36.3 KV
11KV System 12 KV

Nominalshortcircuitlevel
(Basingonapparentpower)

33KVSystem 31.5KA
11KV System 13.1KA

Insulationlevels : 1.2/50 μ
secimpulsewithstandvoltage

33KVSystem 170KV (peak)

11KV System 75 KV (peak)
Powerfrequencyone
minutewithstand(wet
anddry)voltage

33KVSystem 70KV(rms)

11KV System 28KV (rms)

Neutralearthingarrangements 11 KV System Solidlyearthed

5 CODES&STANDARDS

5.1 (i)Thedesign,material,fabrication,manufacture,inspection,testingbeforedispatchandperform
anceofpowertransformersatsiteshallcomplywithallcurrentlyapplicablestatutoryregulationsan
dsafetycodesinthelocalitywheretheequipmentwillbeinstalled.Theequipmentshallalsoconform
tothelatestapplicablestandardsandcodesofpractice.Nothinginthisspecificationshallbeconstru
edtorelievethecontractorofthisresponsibility.

5.2 Theequipmentandmaterialscoveredbythisspecificationshallconformtothelatestapplicablepro
visionofthe followingstandards.

IS:5 Colourforready mixed paints

IS:325 Three PhaseInductionMotors

IS:335 Newinsulating oilfortransformers, switch gears

IS:1271
Classificationofinsulatingmaterialsforelectrical



machineryandapparatusinrelationtotheirstabilityi
nservices

IS:2026(Part Ito IV) PowerTransformer

IS:2071 Method of highvoltagetesting

IS:2099 Highvoltage porcelain bushings

IS:2147 Degreeofprotection

IS:2705 CurrentTransformers

IS:3202
Codeofpracticeforclimateproofingofelectricalequi

pment

IS:3347 DimensionsforporcelainTransformerBushings

IS:3637 Gasoperated relays

IS:3639 FittingsandaccessoriesforpowerTransformers

IS:5561 ElectricPowerConnectors

IS:6600/BS:CP‟10:0 GuideforloadingofoilimmersedTransformers

IS:10028
Codeofpracticeforselection,installationandmainte

nance oftransformers,PartI. IIandIII

C.B.I.P.Publication ManualonTransformers

Ifthestandardisnotquotedforanyitem,itshallbepresumedthatthelatestversionofIndianStandardshall be
applicable to thatitem.

The equipmentcomplyingotherinternationallyacceptedstandards,mayalso beconsidered if they
ensureperformance superiorto the Indian Standards.

5.3 DRAWINGS

a) Thecontractorshallfurnish,withinfifteendaysafterissuingofLetterofAward.Sixcopieseachoft h e
following drawings/documents incorporating the transformer rating forapproval.

i) Detailedoverallgeneralarrangementdrawingshowingfrontandsideelevationsandplanofthetransform
erandallaccessoriesincludingradiatorsandexternalfeatureswithdetailsofdimensions,spacingofwheel
sineitherdirectionofmotion,netweightsandshippingweights,craneliftforun-
tanking,sizeoflugsandeyes,bushingliftingdimensions,clearancesbetweenHV and
L.Vterminalsandground,quantityofinsulatingoil etc.

ii) Assembly drawings of core and wingingandweightsofmain components /parts

iii) Foundationplanshowingloadingoneachwheellandjackingpointswithrespecttocentre
lineoftransformer.

iv) GAdrawingsdetailsof bushing andterminalconnectors.

v) Nameplatedrawingwithterminal markingandconnectiondiagrams.

vi) Wheel lockingarrangement drawing.

vii) Transportationdimensionsdrawings.



Viii) Magnetization characteristiccurvesof PS classneutralandphase side current
transformers,ifapplicable.

ix) Interconnectiondiagrams.

x) Overfluxing withstandtime characteristicof transformer.

xi) GAdrawing of marshalling box.

xii) Controlscheme/wiringdiagramofmarshallingbox.

xiii) Technicalleafletsof majorcomponentsand fittings.

xiiv) Asbuilt drawings of schematics,wiring diagrametc.

xv) Setting ofoil temperature indicator,windingtemperature indicator.

xvi) Completedtechnicaldatasheets.

xvii) Detailsincludingwrite-up oftap changinggear.

xviii) HV& LV bushing.

xix) BushingAssembly.

xx) Bi-metallicconnector suitablefor connection to 100 mm2up to232 mm2 AAAC Conductor.

xxi) GAof LVcable Box.

xxii) Radiatortype assembly.

b) Alldrawings,documents,technicaldatasheetsandtestcertificates,resultscalculationsshallbefurnished.

5.4 AnyapprovalgiventothedetaileddrawingsbytheEmployer’sshallnotrelievethecontractoroftherespons
ibilityforcorrectnessofthedrawingandinthemanufactureoftheequipment.Theapprovalgiven by
theemployer shallbe generalwith overallresponsibility with contractor.

6. GENERALCONSTRUCTIONALFEATURES

6.1 Allmaterialusedshallbeofbestqualityandoftheclassmostsuitableforworkingundertheconditionsspecifi
edandshallwithstandthevariationsoftemperatureandatmosphericconditionswithoutdistortionordete
riorationorthesettingupofunduestresseswhichmayimpairsuitability of
thevariouspartsfortheworkwhichtheyhave toperform.

6.2 Similarparts particularly removableones shallbe interchangeable.

6.3 Pipesandpipefittings,screws,studs,nutsandboltsusedforexternalconnectionsshallbeasper



therelevant standards.Steel boltsand nuts exposed toatmosphereshallbe galvanized.

6.4 Nuts,boltsandpinsusedinsidethetransformersandtapchangercompartmentsshallbeprovided with
lock washer or locknuts.

6.5 Exposed partsshallnothave pocketswherewatercan collect.

6.6 Internaldesignoftransformershall ensurethat air is nottrappedinanylocation.

6.7 Materialincontactwithoilshallbesuchasnottocontributetotheformationofacidinoil.Surfaceincontactwi
thoil shall not be galvanizedor cadmium plated

6.8 Labels,indeliblymarked,shallbeprovidedforallidentifiableaccessorieslikeRelays,switchescurrent
transformersetc.Alllabel plates shallbe ofin corrodiblematerial.

6.9 Allinternalconnectionsandfasteningsshallbecapableofoperatingunderoverloadsandover-
excitation,allowedas perspecifiedstands withoutinjury.

6.10 Transformerandaccessoriesshallbe designedto
facilitateproperoperation,inspection,maintenanceandrepairs.

6.11 Nopatching,plugging,shimmingorothersuchmeansofovercomingdefects,discrepanciesorerrorswillb
e accepted.

6.12 SchematicDrawingofthewiring,includingexternalcablesshallbeputundertheprospanesheeton the
inside doorof thetransformermarshalling box.

6.13 Painting

6.13.1 Allpaintsshallbe appliedinaccordancewith the paintmanufacturer’srecommendations.
Particularattentionshall be paid to the following:

a) Proper storage to avoid exposureaswellas extremesoftemperature.
b) Surface preparationpriorto painting.
c) Mixingandthinning
d) Application ofpaints and therecommendedlimit ontimeintervals between coats.
e) Shelflifeforstorage.

6.13.1.1 Allpaints,whenappliedinnormalfullcoat,shallbefreefromruns,sags,wrinkles,patchiness,brushmarkso
rother defects.

6.13.1.2 Allprimersshallbewellmarkedintothesurface,particularlyinareaswherepaintingisevident,andthefirstp
rimingcoatshallbeappliedassoonaspossibleaftercleaning.Thepaintshallbeappliedbyairlesssprayacco
rdingtothemanufacturer’srecommendations.However,whereverairlessspray isnot possible,
conventional spray be used with priorapproval of Employer.

6.13.1.3 Thesuppliershall,priortopaintingprotectnameplates,letteringgauges,sightglasses,lightfittingsandsi
milar such items.



6.13.2 CleaningandSurfacePreparation

6.13.2.1 Afterallmachining,formingandweldinghasbeencompleted,allsteelworksurfacesshallbethoroughlycle
anedofrust,scale,weldingslagorspatterandothercontaminationpriortoanypainting.

6.13.2.2 SteelsurfacesshallbepreparedbySand/ShotblastcleaningorChemicalcleaningbySeventankprocessin
cludingPhosphate tothe appropriatequality.

6.13.2.3 ThepressureandVolumeofthecompressedairsupplyfortheblastcleaningshallmeettheworkrequireme
ntsandshallbesufficientlyfreefromallwatercontaminationpriortoanypainting.6.13.2.4Chipping,scrapi
ngandsteelwirebrushingusingmanualorpowerdriventoolscannotremovefirmlyadherentmill-
scaleandshallonlybeusedwhereblastcleaningisimpractical.

6.13.3
ProtectiveCoatingAssoonasallitemshavebeencleanedandwithinfourhoursofthesubsequentdrying,the
y shallbe given suitable anticorrosion protection.

6.13.4 PaintMaterial

Followingsarethetypeofpaintsthatmaybesuitablyusedfortheitemstobepaintedatshopandsupply
ofmatchingpaintto site:

i) Heat resistant paint (Hot oilproof)forinside surface.
ii) ForexternalsurfacesonecoatofThermoSettingPaintor2coatsofZincchromatefollowedby2coat

sofPOLYURETHANE.Thecolorofthefinishingcoatsshallbedarkadmiralgreyconforming
toNo.632or IS 5:1961.

6.13.5 PaintingProcedure

6.13.5.1 Allpaintingshallbecarriedoutinconformitywithbothspecificationsandwiththepaintmanufacture’sreco
mmendations.Allpaintsinanyoneparticularsystem.Whethershoporsiteapplied, shalloriginate
fromone paint manufacturer.

6.13.5.2 Particular attention shall be paid to the manufacture’s instructions on storage, mixing,
thinning and pot life. The paint shall only be applied in the manner detailed by the
manufacturere.g. brush, roller, conventional or airless spray and shall be applied under the
manufacturer’s  recommended conditions. Minimum and maximum time intervals between coats
shall be closely followed.

6.13.5.3 Allpreparedsteelsurfacesshouldbeprimedbeforevisiblere-
rustingoccursorwithin4hourswhicheverissooner.Chemical treated steel surfacesshall be primed as
soon as thesurfaceis dry andwhilethesurfaceis warm.

6.13.5.4 Wherethequalityoffilmisimpairedbyexcessfilmthickness,(wrinkling,mudcrackingorgeneralsoftness)t
hesuppliershallremovetheunsatisfactorypaintcoatingsand
applyanother.Asageneralrule,dryfilmthicknessshouldnotexceedthespecifiedminimumdryfilmthickne
ssbymorethan25%.Inallinstances,wheretwoormorecoatsofthesamepaintsarespecifies, such
coatingsmay ormay not be ofcontrasting colors.

6.13.5.5 Paintappliedtoitemsthatarenotbepainted,shallberemovedatsupplier'sexpense,leavingthesurfacecle
an,un-stainedandundamaged.

6.13.6 DamagestoPaintsWork



6.13.6.1 Anydamageoccurringtoanypartofthepaintingschemeshallbemadegoodtothesame standard of
corrosion protection and appearanceasthat originally employed.

6.13.6.2 Any damaged paintwork shall be made as follows:

a) The damagedarea,togetherwithan area extending25mmaroundits boundary,
shallbecleaneddown to bare metal.

b) Aprimingcoatshallimmediatelyapplied,followedbyafullpaintfinishequaltothatoriginally
appliedand extending50mmaroundtheperimeterofthe originallydamaged.

6.13.6.3 Therepaintedsurfaceshallpresentasmoothsurface.Thisshallbeobtainedbycarefullychamferingthepai
ntedgesbefore &afterpriming.

6.13.7 DryFilmThickness

6.13.7.1 Tothemaximumextentpracticable,thecoatsshallbeappliedasacontinuousfilmofuniformthicknessandf
reeofpores.Over-spray,skips,runs,sagsanddripsshouldbeavoided.The different coats may
ormaynot be samecolor.

6.13.7.2 Eachcoatofpaintshallallowedtohardenedbeforethenextisappliedaspermanufacture‟srecommendati
ons.

6.13.7.3 Particular attentionmust be paid to full film thickness atedges.

6.13.7.4 Therequirementforthedryfilmthickness(DFT)ofpaintandthematerialtobeusedshallbe asgiven
below:

Sl.No PaintType Areatobe
painted

Noof
Coats

TotalDryfilm
thickness(Min)

1 Liquidpaint
a) Zinc

Chromate(Primer)
b) POLYURETHANEPa

int(Finish Coat)
c) HotOilpaint

Outside
Outside

inside

02
02

01

45micron
35micron

35micron

7.1 DETAILEDDESCRIPTION

7.2 Tank

7.2.1 TheTransformertankandcovershallbefabricatedfromhighgradelowcarbonplatesteeloftestedquality.
Thetankandtheshallbe ofweldedconstruction.

7.2.2 Tankshallbedesignedtopermitliftingbycraneorjacksofthecompletetransformerassemblyfiled with
oil.Suitable lugsand bossedshallbe providedforthis purpose.

7.2.3 Allbreams,flanges,liftinglugs,bracesandpermanentpartsattachedtothetankshallbeweldedandwhere
practicable,they shall bedoublewelded.

7.2.4 Themaintankbodyofthetransformer,excludingtapchangingcompartmentsandradiators,shallbe



capableof withstandingpressureof760mmofHg.

7.2.5 Inspectionhole(s)withweldedflange(s)andboltedcover(s)shallbeprovidedonthetankcover.Theinspe
ctionhole(s)shallbeofsufficientsizetoaffordeasyaccesstothelowerendsofthebushings, terminalsetc.

7.2.6 Gasketsofnitrilerubberorequivalentshallbeusedtoensureperfectoiltightness.Allgasketsshallbeclosed
design(withoutopenends)andshallbeofonepieceonly.Rubbergasketsusedforflange
typeconnectionsof thevariousoilcompartments, shallbe laid ingroovesoringroove-
equivalentsectionsonboltsidesofthegasket,throughouttheirtotallength.Careshallbetakentosecureun
iformlydistributedmechanicalstrengthoverthegasketsandretainsthroughoutthetotallength.Gasketso
fneopreneand/oranykindofimpregnated/bondedcoreorcorkonlywhichcaneasilybedamagedbyover-
pressingarenotacceptable.Useofhempasgasketmaterialis also notacceptable.

7.2.7 Suitable guides shallbe provided for positioning thevariousparts during
assembleordismantling.Adequate spaceshall be providedbetweenthecoresandwindings
andthebottom ofthetank forcollectionof any sediment.

7.3 TankCover

The transformer top shall be provided with a detachable tank cover with bolted flanged gasket
joint. Lifting lugs shall be provided for removing the cover. The surface of the cover shall be
suitable sloped so that it does not retain rain water.

7.4 UNDERCARRIAGE

7.4.1 The transformer tank filled with oil shall be supported on steel structure with detachable plain
rollers. Suitable channels for movement of roller with transformer shall be space accordingly,
rollers wheels shall be provided with suitable rollers bearings, which will resist rust and
corrosion and shall be equipped with fittings for lubrication.

7.5 CORE

7.5.1 Eachlaminationshallbeinsulatedsuchthatitwillnotdeteriorateduetomechanicalpressureand
theactionof hottransformeroil.

7.5.2 Thecoreshallbeconstructedeitherfromhighgrade,non-
agingColdRolledGrainOriented(CRGO)siliconsteellaminationsconformingtoHIBgradewithlamination
thicknessnotmore
than0.23mmto0.27mmorbetter(Quotedgradeandtypeshallbeused).Themaximumfluxdensityinany
part ofthe cores and yoke atnormalvoltageandfrequency shallnot be more than
1.69Tesla.TheBiddershallprovidesaturationcurveofthecorematerial,proposedtobeused.Laminations
ofdifferentgrade(s)_anddifferentthickness(s)arenotallowedtobeusedinanymanneror
underanycircumstances.

CRGO steel for core shall be purchased only from the approved vendors, list of which is
available at http://apps.powergridindia.com/ims/ComponentList/Power-
former%20upto%20420%20kV-CM%20List.pdf

7.5.3 ThebiddershouldofferthecoreforinspectionstartingfromthedestinationporttoenableEmployerfordep
utinginspectingofficersfordetailverificationasgivenbelowandapprovalbytheEmployerduringthemanu
facturingstage.Bidder‟scallnoticeforthepurposeshouldbeaccompaniedwiththefollowingdocumentsa
sapplicableasaprooftowardsuseofprimecorematerial:Thecorecoils,iffoundsuitable,aretobesealedwit
hpropersealswhichshallbeopenedinpresenceoftheinspectingofficersduringcore-
cuttingatthemanufacturer’sorit’ssub-vendor’s premisesas per approveddesigndrawing.
a) PurchaseOrderNo. &Date.
b) Invoice ofthesupplier
c) Millstestcertificate



d) Packinglist
e) Billoflading
f) Billof entrycertificate tocustoms

Corematerialshall be directly procuredeitherfromthemanufacturerorthroughtheiraccredited
marketingorganizationofrepute,but notthroughanyagent.

Please refer  to “Check-list for Inspection of Prime quality CRGO for Transformers”
attached  at Annexure-A.  It is mandatory  to follow  the procedure  given in this Annexure.

7.5.4 Thelaminationsshallbefreeofallburrsandsharpprojections.Eachsheetshallhaveaninsulting
coatingresistant to the actionofhotoil.

7.5.5 Theinsulationstructureforthecoretoboltsandcoretoclampplates,shallbesuchastowithstand2000 V
DCvoltagefor oneminute.

7.5.6 Thecompletedcoreandcoilshallbesoassembledthattheaxisandtheplaneoftheoutersurfaceofthecore
assembleshall notdeviatefrom thevertical plane by more than25mm.

7.5.7 Allsteelsectionsusedforsupportingthecoreshallbethoroughlyshotorsandblasted,aftercutting,drillinga
ndwelding.

7.5.8 Thefinallyassembledcorewithalltheclampingstructuresshallbefreefromdeformationandshallnotvibra
teduring operation.

7.5.9 The core clampingstructureshall be designed tominimizeeddycurrent loss.

7.5.10 The framework andclampingarrangements shall be securelyearthed.

7.5.11 Thecoreshallbecarefullyassembledandrigidlyclampedtoensureadequatemechanicalstrength.

7.5.12 Oilductsshallbeprovided,wherenecessary,toensureadequatecoolinginsidethecore.Thewelding
structureand major insulation shallnot obstructthe free flowofoil through suchducts.

7.5.13 Thedesignofmagneticcircuitshallbesuchastoavoidstaticdischarges,developmentofshortcircuit paths
withinitselfor to theearthclampingstructureandproductionof flux
componentatrightangletotheplaneofthelamination,whichmaycauselocalheating.Thesupportingfram
eworkofthecoresshallbesodesignedastoavoidthepresenceofpockets,whichwouldpreventcompletee
mptyingofthetankthroughthedrainvalveorcausetrappingofairduringfilling.

7.5.14 Theconstructionistobeofboltlesscoretype.Thecoreshallbeprovidedwithlugssuitableforliftingthecom
pletecoreandcoilassembly.Thecoreandcoilassembleshallbesofixedinthetank thatshifting will
notoccurduringtransport or shortcircuits.

7.5.15 Thetemperaturegradientbetweencore&surroundingoilshallbemaintainedlessthan20deg.Centigrade
.Themanufacturershalldemonstratethiseitherthroughtest(procurementtobemutually agreed)or
bycalculation.

7.6 INTERNALEARTHING



7.6.1 Allinternal metal partsofthetransformer,with theexceptionof individual laminations and
theirindividual clampingplates shall be earthed.

7.6.2 Thetopclampingstructureshallbeconnectedtothetankbyacopperstrap.Thebottomclamping
structureshallbe earthed by oneormore thefollowingmethods:
a) By connection through vertical tie-rodstothetop structure.
b) Bydirect metal to metal contactwiththetankbase.
c) Byaconnectiontothestructureonthesamesideofthecoreasthemainearthconnection to thetank.

7.6.3 The magnetic circuitshall be connected to theclampingstructure atonepointonlyandthis
shallbebroughtoutofthetopcoverofthetransformertankthroughasuitablyratedinsulator.Adisconnecti
nglinkshallbeprovidedontransformertanktofacilitatedisconnectionsfromgroundforIR measurement
purpose.

7.6.4 Coilclampingringsofmetalatearthpotentialshallbeconnectedtotheadjacentcoreclampingstructureont
hesamesideasthemainearthconnections.

7.7 WINDING

7.7.1 Windingshallbesubjectedtoashrinkingandseasoningprocess,sothatnofurthershrinkageoccursduring
service.Adjustabledevicesshallbeprovidedfortakinguppossibleshrinkageinservice.7.6.2Alllowvoltag
ewindingsforuseinthecircularcoilconcentricwindingshallbewoundonaperformedinsulatingcylinderfor
mechanicalprotectionofthewindinginhandlingand placingaroundthecore.

7.7.2 Windingshallnotcontainsharpbendswhichmightdamagetheinsulationorproducehighdielectricstresse
s.Nostripconductorwoundonedgeshallhavewidthexceedingsixtimesthethickness.
Theconductorsshallbeofelectrolyticgradecopperfreefromscalesandburrs.Theconductorinsulationsh
allbemadefromhigh-
density(atleast0.75gm/cc)paperhavinghighmechanicalstrength.Thebarrierinsulationincludingspace
rsshallbemadefromhigh-densitypre-
compressedpressboard(1.1gm/ccminimumforloadbearingand1to1.3gm/ccminimumfornon-load
bearing) tominimizedimensional changes.

7.7.3 Materials usedintheinsulationandassemblyofthewindings shall beinsoluble,non catalytic
andchemicallyinactiveinthehottransformeroilandshallnotsoftenortheotherwiseaffectedunder the
operating conditions.

7.7.4 Winding andconnections shallbe bracedto withstandshocks duringtransportorshortcircuit.

7.7.5 Permanentcurrentcarryingjointsinthewindingsandleadsshallbeweldedorbrazed.Clampingboltsforcur
rentcarryingpartsinsideoilshallbemadeofoilresistantmaterialwhichshallnotbe affectedby
acidityintheoil steel bolts,ifused,shall besuitably treated.

7.7.6 Terminalsofallwindingsshallbebroughtoutofthetankthroughbushingsforexternalconnections.

7.6.6.1 Thecompletedcoreandcoilassembleshallbedriedinvacuumatnotmorethan0.5mmofmercuryabsolut
epressureandshallbeimmediatelyimpregnatedwithoilafterthedryingprocesstoensuretheelimination
ofairandmoisturewithintheinsulation.Vacuummaybeapplied ineithervacuum overor
inthetransformertank.

7.6.6.2 Thewindingshallbesodesignedthatallcoilassemblesofidenticalvoltageratingsshallbeinterchangeabl
eandfieldrepairstothewindingcanbemadereadilywithoutspecialequipment.The coilsshall have
highdielectricstrength.

7.6.6.3 Coilsshallbemadeofcontinuoussmoothhighgradeelectrolyticcopperconductor,shapedandbraced to



providefor expansion andcontractiondue totemperaturechanges.

7.6.6.4 Adequatebarriersshallbeprovidedbetweencoilsandcoreandbetweenhighandlowvoltagecoil. End
turnshallhaveadditionalprotectionagainst abnormal line disturbances.

7.6.6.5 Theinsulationofwindingshallbedesignedtowithstandvoltagestressarisingfromsurgeintransmission
lines due to atmospheric or transientconditions caused by switchingetc.

7.6.6.6 Tappingshallnotbebroughtoutfrominsidethecoilorfromintermediateturnsandshallbesoarranged
asto preserve asfar aspossible magnetic balanceof transformeratallvoltage ratios.

7.6.6.7 MagnitudeofimpulsesurgestransferredfromHVtoLVwindingsbyelectromagneticinductionandcapaci
tancecoupling shallbe limited to BILLofLVwinding.

7.7 INSULATING OIL

7.7.1 TheinsulatingoilforthetransformershallbeofEHVgrade,generallyconformingtoIS:335.Noinhibitorss
hallbe usedintheoil.

7.7.2 Thequantityofoilrequiredforthefirstfillingofthetransformeranditsfullspecificationshallbestatedinthe
bid.transformershallsuppliedcompletewithallfittings,accessoriesandnewtransformeroilrequiredforf
irstfillingplus10%extraoil.Theextraquantityofoilshallbesuppliedinnon-
returnabledrumsalongwiththeoil requiredfor theradiator banks.

7.7.3 Thedesignandmaterialsusedintheconstructionofthetransformershallbesuchastoreducethe
riskofthedevelopmentofacidityin theoil.

7.7.4 The oil parameters shall be asper Table-1 ofIS335.

7.8 VALVES

i) Valvesshallbeofforgedcarbonsteelupto50mmsizeandofgunmentalorofcastironbodieswithgunmetal
fittingsforsizesabove50mm.Theyshallbeoffullwaytypewithscrewedendsandshallbeopenedbyturnin
gcounterclockwisewhenfacingthehandwheel.Thereshallbenooilleakagewhenthevalves are
inclosedposition.

Eachvalveshallbeprovidedwithanindicatortoshowtheopenandclosedpositions andshallbeprovided
with facilityforpadlocking ineither openor closed position.Allscrewedvalvesshall be
furnishedwithpipeplugsforprotection.Padlockswithduplicatekeysshallbesuppliedalongwiththevalv
es.

ii) Allvalvesexceptscrewedvalvesshallbeprovidedwithflangeshavingmachinedfaceddrilledtosuittheap
plicablerequirements,Oiltightblankingplatesshallbeprovidedforeachconnectionforusewhenanyradi
atorisdetachedandforallvalvesopeningtoatmosphere.Ifanyspecialradiatorvalve toolsarerequired
thecontractorshallsupply the same.

iii) Eachtransformer shallbe provided withfollowing valves on the tank:

a) Drainvalvesolocatedastocompletelydrainthetank&tobeprovidedwithlockingarrangement.

b) Twofiltervalvesondiagonallyoppositecornersof50mmsize&tobeprovidedwithlockingarrange
ment.

c) Oilsamplingvalvesnotlessthan8mmattopandbottomofmaintank&tobeprovidedwith locking



arrangement.

d) One15mm air release plug.

e) Valvesbetweenradiatorsandtank.Drainandfiltervalvesshallbesuitableforapplyingvacuumas
specifiedinthespecifications.

7.9 ACCESSORIES

7.9.1 Bushing

i) Allporcelainusedinbushingsshallbehomogeneous,non-porous,uniformlyglazedtobrowncolourand
free fromblisters,burnsand otherdefects.

ii) Stressdue to expansionandcontractioninanypartofthebushingshallnotlead to deterioration.

iii) Bushing shall be designedandtested to comply withtheapplicablestandards.

iv) Bushing rated for400A and above shall have non-ferrousflanges and hardware.

v) Fittingsmade ofsteelor malleable ironshallbe galvanized

vi) Bushingshallbesolocatedonthetransformersthatfullflashoverstrengthwillbeutilized.Minimumcleara
ncesasrequiredfortheBILshallberealizedbetweenlivepartsandlivepartstoearthedstructures.

vii) Allapplicableroutineand typetests certificatesofthebushings shallbe furnishedforapproval.

viii) Bushingshallbesuppliedwithbi-metallicterminalconnector/clamp/washerssuitableforfixingto
bushingterminalandtheEmployersspecifiedconductors.Theconnector/clampshallberatedtocarryth
ebushingratedcurrentwithoutexceedingatemperatureriseof550Co veranambientof500C.Theconne
ctor/clampshallbedesignedtobecoronafreeatthemaximumrated line to groundvoltage.

ix) Bushing ofidentical voltageratingshall be interchangeable.

x) Theinsulationclassofhighvoltageneutralbushingshallbeproperlycoordinatedwiththeinsulation class
oftheneutralofthelowvoltage winding.

xi) Eachbushingshallbesocoordinatedwiththetransformerinsulationthatallflashoverwilloccuroutside
thetank.

xii) Theextendedbushingbusbarsshallbeusedforterminationof11KVcables.LVbusingshallbehoused
incompletelysealedmetallic enclosure.

xiii) Sheetsteel,weather,verminanddustproofcableboxfittedwithrequiredglands,locks,glassdoor,termin
alBoard,heaterwithswitch,illuminationlampwithswitch,water-
tighthingedandpadlockeddoorofasuitableconstructionshallbeprovidedwitheachtransformertoacco
mmodate11KVcablesetc.Theboxshallhavesloppingroofandtheinteriorandexteriorpaintingshallbein
accordancewiththespecification.Padlockalongwithduplicatekeysshallbesuppliedformarshalingbox.
ThedegreeofprotectionshallbeIP-
55orbetter.Topreventinternalcondensation,ametalcladheaterwiththermostatshallbeprovided.The
heatershallbecontrolledbyaMCBofsuitableratingmountedinthebox.Theventilationlouvers,suitablyp
addedwithfelt,shallalsobeprovided.Thelouversshallbeprovidedwithsuitablefeltpadstopreventingre
ssofdust.Allincomingcablesshallenterthekioskfromthebottomandtheminimum4mmthick,non-



magnetic,glandplateshallnotbelessthan600mmfromthebaseofthebox.Theglandplateandassociate
dcompartmentshallbesealedinsuitablemannertopreventtheingressofmoisturefromthecabletrench
–forthosetransformerswhichareusedinpartlyindoorsubstation,If required  as per BOQ,
a cable box for LV bushings shall be provided.

7.9.2 Protection &MeasuringDevices

i) OilConservatorTank

a) TheConservatortankshallhaveadequatecapacitybetweenhighestandlowestvisiblelevelstomeet
therequirementofexpansionofthe totalcoldoilvolumeinthetransformerandcooling equipment.

b) Theconservatortankshallbeboltedintopositionsothatitcanberemoveforcleaningpurposes.

c) Theconservatorshallbefittedwithmagneticoillevelgaugewithlowlevelelectricallyinsulated
alarm contact.

d) Plainconservatorfitted withsilicagel breather.

ii) PressureReliefDevice.

Thepressurereliefdeviceprovidedshallbeofsufficientsizeforrapidreleaseofanypressurethatmay
begeneratedinthetankandwhichmayresultindamageoftheequipment.
Thedeviceshalloperateatastaticpressureoflessthanthehydraulictestpressureoftransformertank.Its
hallbemounteddirectonthetank.Apairofelectricallyinsulatedcontractshallbeprovidedforalarmand
tripping.

iii) BuchholzRelay

AdoublefloattypeBuchholzrelayshallbeprovided.Anygasevolvedinthetransformershallcollectinthisr
elay.Therelayshallbeprovidedwithatestcocksuitableforaflexiblepipeconnectionfor checkingits
operation.A coppertubeshall beconnectedfrom thegas collector
toavalvelocatedabout1200mmabovegroundleveltofacilitatesamplingwiththetransformerinservice.
Thedeviceshallbeprovidedwithtwoelectricallyindependentpotentialfreecontracts,one foralarm on
gasaccumulationand the otherfortripping onsuddenrise ofpressure.

iv) TemperatureIndicator

a) OilTemperatureIndicator(OTI)

Thetransformersshallbeprovidedwithamicroswitchcontacttypethermometerwith150mmdialfortop
oiltemperatureindication.Thethermometershallhaveadjustable,electricallyindependentpotentialfre
ealarmandtripcontacts.Maximumreadingpointerandresettingdeviceshallbemountedinthelocalcontr
olpanel.Atemperaturesensingelementsuitablylocatedinapocketontopoilshallbefurnished.Thisshallb
econnectedtotheOTIbymeansofcapillarytubing.AccuracyclassofOTIshallbe±1%orbetter.OneNoel
ectricalcontactcapableofoperatingat 5A ac at230voltsupply.

b) WindingTemperatureindicator(WTI)

Adeviceformeasuringthehotspottemperatureofthewindingshallbeprovided.Itshallcomprisethefollo
wing.



i) Temperature sensingelement.

ii) ImageCoil.

iii) Microswitchcontacts.

iv) AuxiliaryCTS,Ifrequiredtomatchtheimagecoil,shallbefurnishedandmountedinthelocalcontrolpanel.

v) 150mmdiallocalindicatinginstrumentwithmaximumreadingpointermountedinlocalpanelandwithadj
ustableelectricallyindependentungroundedcontacts,besidesthatrequiredforcontrolof cooling
equipment,one forhighwinding temperature alarm and on for trip.

vi) Two numberelectrical contacteach capableofoperatingat5A ac at230 Voltsupply.

7.9.3 OilPreservationEquipment

7.9.3.1O i l Sealing

Theoilpreservationshallbediaphragmtypeoilsealinginconservatortopreventoxidationandcontamina
tion of oildue tocontact with atmosphericmoisture.

The conservator shallbe fittedwith a dehydratingfilterbreather.Itshallbe sodesignedthat.

i) Passage ofair is through a dustfilter &Silicagel.

ii) Silicagelis isolatefromatmosphere by anoilseal.

iii) Moistureabsorptionindicatedbyachangeincolourofthecrystalsofthesilicagelcanbeeasilyobserved
fromadistance.

iv) Breatheris mountednotmore than1400 mm aboverail toplevel.

7.10 MARSHALLINGBOX

i) Sheetsteel,weather,verminanddustproofmarshalingboxfittedwithrequiredglands,locks,glassdoor,t
erminalBoard,heaterwithswitch,illuminationlampwithswitch,water-
tighthingedandpadlockeddoorofasuitableconstructionshallbeprovidedwitheachtransformertoacco
mmodatetemperatureindicators,terminalblocksetc.Theboxshallhavesloppingroofandtheinterioran
dexteriorpaintingshallbeinaccordancewiththespecification.Padlockalongwithduplicatekeysshall
besuppliedformarshalingbox.ThedegreeofprotectionshallbeIP-55orbetter.

ii) Theschematicdiagramofthecircuitryinsidethemarshalingboxbepreparedandfixedinsidethe
doorunder aproponesheet.

iii) The marshaling box shallaccommodate the following equipment:

a) Temperatureindicators.

b) SpaceforaccommodatingControl&Protectionequipmentinfutureforthecoolingfan(forONAFtyp
e cooling, maybe provided in future).

c) Terminalblocks andglandplates forincomingandoutgoingcables.



Alltheaboveequipmentexceptc)shallbemountedonpanelsandbackofpanelwiringshallbeusedforinter
-
connection.Thetemperatureindicatorsshallbesomountedthatthedialsarenotmorethan1600mmfro
mthegroundlevelandthedoor(s)ofthecompartment(s)shallbeprovidedwithglazedwindowofadequat
esize.Thetransformershallbeerectedonaplinthwhichshall be 2.5 feetaboveground level.

iv) Topreventinternalcondensation,ametalcladheaterwiththermostatshallbeprovided.Theheatershall
becontrolledbyaMCBofsuitableratingmountedinthebox.Theventilationlouvers,suitablypaddedwithf
elt,shallalsobeprovided.Thelouversshallbeprovidedwithsuitable feltpadsto prevent ingress
ofdust.

v) Allincomingcablesshallenterthekioskfromthebottomandtheglandplateshallnotbelessthan450mmfr
omthebaseofthebox.Theglandplateandassociatedcompartmentshallbesealed insuitablemanner to
preventtheingress ofmoisturefromthecabletrench.

7.11 TAPCHANGER

7.11.1 ON-LOADTAP-CHANGERS

i) The3.15/5/6.3/8/10/12.5MVAtransformersshallbeprovidedwithOn-loadTaps.Specificationof
OLTCis attached herewithasAnnexure.

ii) TheTransformerwithoff-loadtapchanginggearshallhavetapsrangingfrom+5%to-15%in9
equalsteps of 2.5%each  for Off Load  Tap.

iii) Thetapchangingswitchshallbelocatedinaconvenientpositionsothatitcanbeoperatedfromgroundlev
el.Theswitchhandleshallbeprovidedwithlockingarrangementalongwithtapposition indication,thus
enablingtheswitch tobe lockedinposition

7.12 FITTINGSANDACCESSORIES

Thefollowing fittingsandaccessoriesshallbeprovided on thetransformers:

i) Conservatorwithisolatingvalves,oilfillingholewithcapanddrainvalve.Theconservator vesselshallbe
filled withconstant oil pressure diaphragm oilsealing system.

ii) Magnetic typeoil levelgauge(150 mm dia)withlowoil levelalarm contacts.

iii) Prismatic/toughened glassoillevel gauge.

iv) SilicagelbreatherwithoilsealandconnectingpipecompletewithfirstfillofactivatedsilicagelorAlumina
mountedat a levelof1300 mm abovegroundlevel.

v) A doublefloattypeBuchholzrelaywithisolatingvalve.Bleedingpipeand a testing
cock,thetestcockshallbesuitableforaflexible(pipeconnectionforcheckingitsoperation).A5mmdia.Co
pperpipeshallbeconnectedfromtherelaytestcocktoavalvelocatedatasuitableheightabovegroundlev
eltofacilitatesamplingofgaswiththetransformerinservice.Interconnectionbetweengascollectionbox
andrelayshallalsobeprovided.Thedeviceshallbeprovidedwithtwoelectricallyindependentungrounde
dcontacts,oneforalarmongasaccumulationandtheotherfortrippingonsuddenoilsurge.Thesecontact
sshallbewireduptotransformermarshalingbox.Therelayshallbeprovidedwithshutoffvalveonthecons
ervatorsideaswellas onthetankside.



vi) Pressurereliefdevices(includingpressurereliefvalve)andnecessaryairequalizerconnectionbetweent
hisandthe conservator with necessary alarmandtrip contacts.

vii) Airrelease plugs in thetopcover.

viii) Inspection cover,access holeswith boltedcoversfor accesstoinner endsofbushing etc.

ix) Windingtemperature(hotspot)indicatingdeviceforlocalmountingcompleteinallrespects.Winding
temperatureindicatorshall havetwo setofcontactsto operateat differentsettings :

a) Toprovide windingtemperature high alarm

b) Toprovide temperature toohigh trip

x) Dialthermometerwithpocketforoiltemperatureindicatorwithonesetofalarmandonesetoftrip
contacts andmaximum readingpointer.

xi) Lifting eyesorlugs forthe topcover,coreand coilsand forthecomplete transformer.

xii) Jackingpads

xiii) Haulage lugs.

xiv) Protected typemercury / alcohol inglass thermometer and a pocketto housethesame.

xv) Topandbottomfiltervalvesondiagonallyoppositeendswithpadlockingarrangementonbothvalves.

xvi) Top and bottomsamplingvalves.

xvii) Drainvalvewithpadlockingarrangement

xviii) Ratingandconnectiondiagram plate.

xix) Two  numbers  tank  earthing  terminals  with  associated  nuts  and  bolts  for  connections  to
Employer’s grounding strip.

xx) MarshalingBox (MB)

xxi) Shutoffvalveonbothsidesofflexiblepipeconnectionsbetweenradiatorbankandtransformertank.

xxii) CoolingAccessories:

a) Requisite numberof radiatorsprovidedwith :-

- Oneshut offvalve ontop

- Oneshut offvalve atbottom

- Airreleasedeviceon top



- Drainandsamplingdeviceatbottom

- Liftinglugs.

b) Airreleasedevice andoildrain plug on oil pipe connectors:

xxiii) Terminalmarking platesforCurrent Transformer and Main Transformer

xxiv) On/Off  Load Tap changer as per BOQ

xxv) OilPreservationEquipment

xxvi) OilTemperature indicator

xxvii) Transformershallbesuppliedwithallcontrolcable,WTI&OTI,sensingcable,glands,lugsetc(completec
ontrol).

Note:

1. Thefittingslistedaboveareindicativeandanyotherfittingswhicharegenerallyrequiredforsatisfactoryo
perationofthetransformeraredeemedtobeincludedinthequotedpriceofthetransformer.

2. Thecontactsofvariousdevicesrequiredforalarmandtripshallbepotentialfreeandshallbeadequatelyra
tedfor continuous,makingandbreakingcurrentduties as specified.

7.13 CONTROLCONNECTIONSANDINSTRUMENT ANDWIRINGTERMINALBOARDANDFUSES

i) NormallynofusesshallbeusedanywhereinsteadoffusesMCB‟s(bothinAC&DCcircuits)shallbeused.On
lyincaseswhereaMCBcannotreplaceafuseduetosystemrequirements,aHRCfusecanbe accepted.

ii) Allwiringconnections,terminalboards,fusesMCB‟sandlinksshallbesuitablefortropicalatmosphere.A
nywiringliabletobeincontactwithoilshallhaveoilresistinginsulationandthebareends of strandedwire
shall be sweated together topreventseepageof oil along thewire.

iii) Panelconnectionsshallbeneatlyandsquarelyfixedtothepanel.Allinstrumentsandpanelwiringshallber
uninPVCornon-rustingmetalcleatsofthecompressiontype.Allwiringtoapanel shall be
takenfromsuitableterminalboards.

iv) Whereconduitsareused,therunsshallbelaidwithsuitablefalls,andthelowestpartsoftherunshallbeext
ernaltotheboxes.Allconduitrunsshallbeadequatelydrainedandventilated.Conduitsshall not be
runator belowgroundlevel.

v) When400voltconnectionsaretakenthroughjunctionboxesormarshalingboxes,theyshallbeadequatel
yscreenedand400voltsDangerNoticemustbeaffixedtotheoutsideofthejunctionboxesormarshaling
box.Proper colourcodeforRed, Yellow, Bluewiresshallbe followed.

vi) AllboxwiringshallbeinaccordancewithrelevantISS.Allwiringshallbeofstrandedcopper(48strands )
of1100 Voltgradeandsizenotless than2.5 sq.mm



vii) Allwiresonpanelsandallmulti-corecablesshallhaveferrules,foreasyidentifications,whichbear
thesamenumberatbothends,asindicatedinthe relevant drawing.

viii) Atthosepointsofinterconnectionbetweenthewiringcarriedoutbyseparatecontractors,whereachang
eofnumbercannotbeavoideddoubleferrulesshallbeprovidedoneachwire.The
changeofnumberingshall be shownontheappropriatediagram oftheequipment.

ix) The sameferrulenumbershall not be usedonwires indifferentcircuits on thesamepanels.

x) Ferrulesshallbeofwhiteinsulatingmaterialandshallbeprovidedwithglossyfinishtopreventtheadhesio
nofdirt.Theyshallbeclearlyanddurablymarkedinblackandshallnotbeaffectedby dampnessor oil.

xi) StrandedwiresshallbeterminatedwithtinnedRossCourtneyterminals,clawwashersorcrimpedtubularl
ugs.Separatewashersshallbesuitedtothesizeofthewireterminated.Wiringshall,ingeneral,beaccom
modatedonthesidesoftheboxandthewiresforeachcircuitshallbeseparatelygrouped.Backofpanelwiri
ngshallbearrangedsothataccesstotheconnectingitemsofrelays andotherapparatus is notimpeded.

xii) Allcircuitsinwhichthevoltageexceeds125volts,shallbekeptphysicallyseparatedfromtheremainingwir
ing.Thefunctionofeachcircuitshallbemarkedontheassociatedterminalboards.

xiii) Whereapparatusismountedonpanels,allmetalcasesshallbeseparatelyearthedbymeansofstranded(
48No.)copperwireofstriphavingacrosssectionofnotlessthan2sq.mmwherestripisused,thejointsshall
besweated.Thecopperwireshallhavegreencolouredinsulationforearth connections.

xiv) Allwiringdiagramforcontrolandrelaypanelshallpreferablybedrawnasviewedfromthebackand shall
showtheterminalboards arrangedas inservices.

xv) Terminalblockrowsshouldbespacedadequatelynotlessthan100mmaparttopermitconvenient
access to external cables andterminations.

xvi) Terminalblocksshallbeplacedwithrespecttothecablegland(ataminimumdistanceof200mm) as
topermitsatisfactoryarrangement ofmulticorecabletails.

xvii) Terminalblocksshallhavepairsofterminalsforincomingandoutgoingwires.Insulatingbarriersshallbep
rovidedbetweenadjacentconnections.Theheightofthebarriersandthespacingbetweenterminalsshal
lbesuchastogiveadequateprotectionwhileallowingeasyaccesstoterminals.Theterminalsshallbeade
quatelyprotectedwithinsulatingdustproofcovers.Nolivemetalshallbeexposedatthebackofthetermin
alboards.CTterminalsshallhaveshortingfacilities.TheterminalsforCTsshouldhaveprovisiontoinsertb
ananaplugsandwithisolatinglinks.

xviii) Allinterconnectingwiring,asperthefinalapprovedschemebetweenaccessoriesoftransformerandmar
shalingboxisincludedinthescopeofthisspecificationandshallbedonebytheTransformersupplier.

xix) The schematic diagramshallbe drawnandfixedunder a
transparentprospanesheetontheinnersideof the marshaling boxcover.

xx) ToavoidcondensationintheMarshalingBox,aspaceheatershallbeprovidedwithanMCBandthermostat
.

xxi) Suitable MV, CFL light shall beprovided intheMarshaling Box forlightningpurpose.
\

7.14 RADIOINTERFERENCEANDNOISELEVEL



Transformersshallbedesignedwithparticularcaretosuppressatleastthethirdandfifthharmonicvoltag
esso astominimizeinterferencewith communicationcircuits. Transformer noiselevelwhen
energizedatnormal voltageandfrequencyshall be as perNEMA stipulations.

8 INSPECTIONANDTESTING

(i) TheContractorshallcarryoutacomprehensiveinspectionandtestingprogrammeduringmanufactureo
fthetransformer.Thisis,however,notintendedto
formacomprehensiveprogrammeasitiscontractor’sresponsibilitytodrawupandcarryoutsuchaprogra
mmedulyapprovedby theEmployer.

(ii) Transformer ofeach ratingwill be as per pre-typetesteddesign.

(iii) The pre-shipment checks shallalso be carriedout by thecontractor.

(iv) The requirements onsitetests are as listedinthespecifications.

(v) CertifiedtestreportandoscillogramsshallbefurnishedtotheEmployerConsultantsforevaluationasper
thescheduleofdistributionofdocuments.TheContractorshallalsoevaluatethetestresultsandrectifyth
edefectsintheequipmentbasedonhisandtheEmployersevaluationsofthetestswithoutanyextracharg
estotheEmployer.Manufacturer’sTestCertificatesinrespect
ofallassociatedauxiliaryandancillaryequipmentshallbe furnished.

(vi) Thebiddershallstateinhisproposalthetestingfacilitiesavailableathisworks.Incasefulltestingfacilities
arenotavailable,thebiddershallstatethemethodproposedtobeadoptedsoastoascertain the
transformercharacteristicscorresponding tofullcapacity.

8.1 INSPECTION

Transformersnot manufactured asper Type-Testeddesignshall be rejected.

i) TankandConservator

a)

b)

c)

Inspection of majorweld.

Crackdetectionofmajor strengthweldseams by dyepenetrationtest.

Checkcorrectdimensionsbetweenwheels,demonstrateturningofwheels,through900
andfurtherdimensional check.

d) Leakagetestofthe conservator.

ii) Core

a) Sampletestingofcorematerialsforcheckingspecificloss,properties,magnetizationcharacteristics
andthickness.

b) Checkonthequalityofvarnishifusedonthestampings.

c) Check on theamount ofburrs.

d) Visualanddimensional checkduringassemblystage.

e) Checkoncompletedcoreformeasurementofironloss,determinationofmaximumfluxdensity,



f) Visualanddimensionalchecksforstraightnessandroundnessofcore,thicknessoflimbsand
suitabilityofclamps.

g) HighvoltageDCtest(2KV foroneminute)between core andclamps.

Please refer  to “Check-list for Inspection of Prime quality CRGO for
Transformers” attached  at Annexure-A.  It is mandatory  to follow  the procedure
given in this Annexure.

iii) InsulatingMaterial

a) Sample checkforphysical propertiesofmaterials.

b) Check fordielectric strength

c) Check for thereactionofhotoil oninsulatingmaterials.

iv) Winding

a) Sample checkonwindingconductorfor mechanical andelectrical conductivity.

b) Visualanddimensional checks onconductorfor scratches,dentmarketc.

c) Sample checkoninsulatingpaperfor PHvalue,electric strength.

d) Checkfor thebondingoftheinsulatingpaperwithconductor.

e) Checkandensurethatphysicalconditionofall materialstakenforwindingsissatisfactoryand
freeofdust.

f) Check forabsenceof shortcircuit betweenparallelstrands.

v) ChecksBeforeDrying Process

a) Check conditionofinsulationontheconductor andbetweenthewindings.

b) Checkinsulationdistancebetweenhighvoltageconnections,betweenhighvoltageconnectio
ncablesandearth and otherliveparts.

c) Checkinsulatingdistances between lowvoltage connectionsandearthandotherparts.

d) Insulating testfor coreearthing.

vi) Check DuringDryingProcess



a) Measurement andrecordingof temperatureanddrying timeduringvacuum treatment.

b) Checkforcompletenessof drying

vii) AssembledTransformer

a) Checkcompletedtransformeragainstapprovedoutlinedrawing,provisionforallfittings,
finishleveletc.

b) Jacking test ontheassembled Transformer.

viii) OilAllstandardtestsinaccordancewithIS:335shallbecarriedoutonTransformeroilsamplebeforefilling
in thetransformer.

ix) TestReportforboughtout
itemsThecontractorshallsubmitthetestreportsforallboughtout/subcontracted itemsforapproval.

a) Buchholzrelay

b) Sudden pressurerise relayonMain Tank

c) Winding temperatureindicators(for TXcapacity 5 MVA )

d) Oiltemperature indicators

e) Bushings

f) Bushingcurrent transformersinneutral(IfProvided)

g) Marshalingbox

h) On/Off  Load Tap changer as per BOQ

i) Any otheritem required to completetheworks.

j) Porcelain,bushings,bushingcurrenttransformers,whereverprovided,windingcoolers,contr
oldevices,insulatingoilandotherassociatedequipmentshallbetestedbythe

contractorinaccordancewithrelevantIS.Ifsuchrequirementispurchasedbythecontractoron
asub-contract,heshallhavethemtestedtocomplywiththeserequirements.

8.2 FACTORYTESTS



i) Allstandards routinetestsinaccordanceIS:2026 withdielectric testscorresponding asper
latestamendments to IS:2026 shall be carriedout.

ii) All auxiliary equipmentshallbe tested as perthe relevant IS.Testcertificates shall be
submittedforbought outitems.

iii) Highvoltagewithstandtestshallbeperformedonauxiliaryequipmentandwiringaftercompleteassembl
y.

iv) Following additionalroutine testsshallalsobe carried out on each transformer:

a) Magnetic CircuitTestEach core shall be tested for 1 minuteat2000 VoltAC

b) Oilleakage test ontransformer

8.2.1 TypeTest

8.2.1.1 Themeasurementsandtestsshouldbecarriedoutinaccordancewiththestandardspecifiedin
eachcaseasindicatedinthefollowingtableifthesametestswerenotconductedearlieratCPRIo
ranyNABLaccreditedLaboratoryonthetransformersoftheoffered designwithoutany
costimplicationonemployer.

Table6:Transformertypetests
TypeTest Standard

Temperature Rise Test IEC76/IS2026/IS6600

ImpulseVolt ageWithstandTest,includingFull
Wavesand ChoppedWavesas listed below IEC76/IS2026

NoiseLevel Measurement IEC551

InaccordancewithIEC76-3thefollowingsequenceofimpulsesshouldhavebeen/should be
applied;

• Onefullwaveat50%BIL;
• Onefullwaveat100%BIL;
• Onechopped waveat 50%BIL
• Two choppedwavesat100%BILand
• Two fullwaves at100%BIL.

8.2.1.2 Ifthetypetestreport(s)submittedbythebidderdonotfulfillthecriteria,asstipulatedinthistech
nicalspecification/Bidder’soffer,therelevanttypetest(s)has/havetobeconductedbytheBid
derathisowncostinCPRI/NABLaccreditedlaboratoryinthepresenceofemployersrepresenta
tive(s)withoutanyfinancialliabilitytoemployerinthe eventof orderplacedonhim.

8.2.1.3 Theofferedtransformermustbemanufacturedaspertypetesteddesign.Acopyoftypetestcer
tificatemustbesubmittedbymanufacturertoEngineer/Employer.Transformersofferedwith
outtypetestedhoweverdesignshall notbe
accepted.Incasemanufactureragreesfortypetestingoftransformers,testingshallbeconduc
tedonmanufacturer’scost.Noclaimshallbeacceptabletowardstypetesting.Thetransformer
sshallbe acceptedonly onacceptanceoftypetesting results by employer.

8.2.1.4 ThesuppliershallfurnishcalculationsinaccordancewithIS:2026todemonstratetheThermal
ability of the transformerstowithstandShort Circuit forces.



8.2.1(A)SpecialTest

Theshortcircuittestshall beamandatorytestforeachdesignshall
besuppliedbythemanufacturerandnoexceptionshall be allowed. Thetestshall beconductedas
perlatest standardtabledbelow:

8.2.2 STAGEINSPECTION

Thesuppliershallofferthecore,windingsandtankofeachtransformerforinspectionbytheEm
ployersrepresentative(s).DuringstageInspection,allthemeasurementslikediameter,wind
owheight,legCentre,stackwidth,stackthickness,thicknessoflaminationsetc.forcoreassem
bly,conductorsize,Insulationthickness,I.D.,O.D,windingheight,majorandminorinsulation
sforbothH.VandL.Vwindings,length,breadth,heightandthicknessofplatesofTransformert
ank,thequalityoffittingsandaccessorieswillbetaken/determined.Thesuppliercanofferforfi
nalinspectionofthe transformerssubject to clearance of the stage Inspection report
bythe Employer.

8.2.3 RoutineTests

TransformerroutinetestsshallincludetestsstatedinlatestissueofIS:2026(Part–1).These
tests shall also includebutshall not be limitedto thefollowing :

(i) Measurement ofwindingDCresistance.

(ii) Voltage ratio oneach tappingandcheck ofvoltagevector relationship.

(iii) Impedance voltageatall tappings.

(iv) Magneticcircuittestas per relevant ISSor CBIP manual or lateststandardbeing followed.

(v) Measurement ofLoad losses at normal tapand extremetaps.

(vi) Noloadlossesandnoloadcurrentatratedvoltageandratedfrequency,alsoat25%to1
20 % ofratedvoltageinsteps.

(vii) Absorptionindexi.einsulationresistancefor15secondsand60seconds(R60/R15)an
dpolarizationindexi.eInsulationResistancefor10minutesandoneminute(R10mt/R
1 mt).

(viii) Inducedovervoltagewithstandtest.

(ix) Separate sourcevoltagewithstandtest.

(x) Tandeltameasurementandcapacitanceofeachwindingtoearth(withallotherwindingsearthe
d)&betweenall windings connectedtogether toearth.

(xi) Measurement of zerosequence impedance



(xii) Tests on On/Off  Load Tap changer as per BOQ  (fully assembled on transformer) as per IS
2026

(xiii) Auxiliarycircuittests

(xiv) OilBDV tests

(xv) Measurementofneutralunbalancecurrentwhichshallnotexceed2%ofthefullratedcurrentoft
hetransformer.

(xvi) Magnetic balancetest

(xvii) Leakage test.

Six(6)setofcertifiedtestreportsandoscillographsshallbesubmittedforevaluationpriortodispatchoftheequipmen
t.ThecontractorshallalsoevaluatethetestresultsandshallcorrectanydefectindicatedbyhisandEmployersevaluat
ionofthetestswithoutchargeto theEmployer.

8.4 TANKTESTS

a) OilleakageTest:

The tankandoilfilledcompartments shallbe testedfor oiltightnesscompletelyfilled with air
oroilofviscositynotgreaterthanthatofinsulatingoilconformingtoIS:335attheambienttemperatureandapplyinga
pressureequaltothenormalpressureplus35KN/m2measuredatthebaseofthetank.Thepressureshallbemaintain
edforaperiodofnotlessthan12hoursofoil andonehour for airandduringthattimeno leak shall occur.

b) PressureTest

WhererequiredbytheEmployer,onetransformertankofeachsizetogetherwithitsradiator,conservatorvesseland
otherfittingsshallbesubjectedtoapressurecorrespondingtotwicethenormalheadofoilortothenormalpressurepl
us35KN/m2whicheverislower,measuredatthebaseofthetankand maintainedfor onehour.

c) VacuumTest

Onetransformertankofeachsizeshallbesubjectedtothevacuumpressureof60mmofmercury.Thetanksdesignedf
orfullvacuumshallbetestedataninternalpressureof3.33KN/m2(25mmofmercury)foronehour.Thepermanentd
eflectionofflatplatesafterthevacuumhasbeenreleasedshallnotexceedthevaluespecifiedinC.B.I.P.ManualonTra
nsformers(Revised 1999) withoutaffectingthe performance ofthe transformer.

8.5 PRE-SHIPMENTCHECKATMANUFACTURERSWORKS

i) Checkforproperpackingandpreservationofaccessorieslikeradiators,bushings,explosionsvent,dehyd
ratingbreather,rollers,buchholzrelay,controlcubicleconnectingpipesandconservatoretc.

ii) Checkforproperprovisionofbracingtoarrestthemovementofcoreandwindingassemblyinsidethetank
.

iii) Gastightnesstest toconformtightness.



8.6 INSPECTIONANDTESTINGATSITE

Onreceiptoftransformeratsite,shallbeperformeddetailedinspectioncoveringareasrightfromtherecei
ptofmaterialuptocommissioningstage.Anindicativeprogramofinspectionasenvisaged by
theEngineeris givenbelow.

8.6.1 ReceiptandStorageChecks

i) Checkandrecordconditionsofeachpackagevisiblepartsofthetransformersetcforanydamage.

ii) Check andrecordthegas pressurein thetransformertank as well as in thegas cylinder.

iii) Visualcheckofcoreandcoilsbeforefillingupwithoilandalsocheckconditionofcoreandwindingingeneral
.

8.6.2 InstallationChecks

i) Inspection and performancetesting ofaccessorieslike tapchangersetc.

ii) Check chokingofthetubes ofradiators

iii) Testonoilsamplestakenfrommaintanktopandbottomandcoolingsystem.Samplesshouldbetaken
onlyaftertheoil has beenallowed to settlefor 24 hours.

iv) Check thewholeassemblyfor tightness,general appearanceetc.

v) Oilleakagetests.

8.6.3 Pre-CommissioningTests

After thetransformerisinstalled, thefollowing pre-commissioning tests and checksshall be
donebeforeputtingthetransformer inservice.

i) MeggerTest

ii) Phaserelationshiptest ( Vector grouptest)

iii) Buchholz relayalarm &surgeoperationtest (Physical)

iv) Ratio test on all taps

v) Lowoillevel ( inconservator) alarm

vi) TemperatureIndicators (Physical)

vii) Marshalingkiosk (Physical)

8.6.4 Thefollowingadditionalchecksshallbemade:

i) Alloilvalves areincorrect positionclosed or opened asrequired

ii) Allair pocketare cleared.



iii) Thermometer pocketsare filled withoil

iv) Oilis atcorrect levelin thebushing,conservator, diverterswitch& tanketc.

v) Earthing connections are made.
vi) Bushing arcing horn issetcorrectlyand gapdistanceisrecorded.
vii) CTpolarityand ratio iscorrect.

8.7 PERFORMANCE

The performance of thetransformer shallbe measured on the following aspects.

i) ThetransformershallbecapableofbeingoperatedwithoutdangeronanytappingattheratedKVAwithvol
tagevariationsand ± 10% corresponding to thevoltageofthetapping

ii) Radiointerference andNoise Level

iii) Thetransformershallbedesignedwithparticularattentiontothesuppressionofthirdandfifthharmonics
soastominimize interferencewith communication circuits.

8.8 FAULTCONDITIONS

a) Thetransformershallbecapableofwithstandingfortwo(2)secondswithoutdamagesanyexternalshort
circuit to earth

b) Transformershallbecapableofwithstandingthermalandmechanicalstressesconveyedbysymmetrical
orasymmetricalfaultsonanywinding.Thisshallbedemonstratedthroughcalculationas perIS :2026.

c) Transformershallaccept,withoutinjuriousheating,combinedvoltageandfrequencyfluctuationwhich
producethe125%overfluxing conditionfor oneminuteand 140%for 5 seconds.

8.9 WITNESSINGOFTESTSANDEXCESSIVELOSSES

i) TheEmployerreservestheright
torejecttheTransformeriflossesexceedthemaximumspecifiedasperClauseNo2.SPECIFICTECHNICA
LREQUIREMENTS(STANDARDCONDITIONS),item-
35ofthisspecificationoriftemperatureriseofoilandwindingexceedthevaluesspecifiedatitem -26
ofthe aboveclause.

9 LIQUIDATEDDAMAGESFOREXCESSIVELOSSES

Thereisnopositivetoleranceontheguaranteedlossesofferedbythebidder.However,thetransformer(s
)shallberejectedoutrightly,ifanyofthelossesi.e.noloadlossorloadlossorbothexceed(s)theguarantee
dmaximumpermissiblelossfiguresquotedbythebidderintheTechnical Data Schedule with thebid.

10 SPAREPARTS



Incasethemanufacturergoesoutofproductionofspareparts,thenheshallmakeavailablethedrawingso
fsparepartsandspecificationofmaterialsatnoextracosttotheEmployertofabricate orprocure
sparepartsfromother sources.

MandatorySpareParts

Thesuppliersshallprovide the following mandatoryspares foreachofTransformersupplied

1. H.V.&L.V.Bushing&Studs–Each 2 Nos
2. Bimetallicconnector for H.V &L.V. Bushings–Each 2 sets

10.1 INSTRUCTIONMANUAL

Eightsetsoftheinstructionmanualsshallbesuppliedatleastfour(4)weeksbeforetheactualdispatchofe
quipment.Themanualsshallbeinboundvolumesandshallcontainallthedrawings
andinformationrequiredforerection,operationandmaintenanceofthetransformer.Themanualsshalli
nclude amongstother,thefollowingparticular:

a) Markederectionprintsidentifyingthecomponents,partsofthetransformerasdispatchedwithassembly
drawings.

b) Detailed dimensions, assemblyand descriptionof all auxiliaries.

c) Detailedviewsofthecoreandwindingassembly,windingconnectionsandtapingstapchangerconstructi
on etc.Thesedrawingsare requiredforcarryingoutoverhauling operationatsite.

d) Salient technicalparticularsof thetransformer.

e) Copiesofallfinal approved drawings.

f) Detailed O&M instructions withperiodical checklists andPerforma etc.

10.2 COMPLETENESSOFEQUIPMENT

Allfittingsandaccessories,whichmaynotbespecificallymentionedinthespecificationbutwhicharenece
ssaryforthesatisfactoryoperationofthetransformer,shallbedeemedtobeincludedinthespecificationa
ndshallbefurnishedbythesupplierwithoutextracharges.Theequipmentshallbecompleteinalldetailsw
hethersuchdetailsarementionedinthespecification or not,withoutanyfinancial liability to
theEmployer underanycircumstances.

11.0 COMMISSIONING

The utility will give a 10 days’ notice  to the supplier of transformer before  commissioning.  The
manufacturer   will depute his representative to supervise the commissioning. In case, the
manufacturer fails to depute his representative, the utility will go ahead with the
commissioning and under these circumstances, it would be deemed  that commissioning is
done as  per recommendations of manufacturer.

12.0 GUARANTEE

The manufacturers of the transformer shall provide a guarantee of 60 months from the date of
receipt of transformer at the stores of the Utility.  In case the transformer fails within the
guarantee period, the supplier will depute his representative within 15 days from date of



intimation by the utility for joint inspection. In case, the failure is due to the reasons attributed
to supplier, the transformer will be replaced/repaired by the supplier within 2 months from the
date of joint inspection.

Annexure-B

Methodologyforcomputingtotalowningcost for
Power Transformer

TOC=IC+(AxWi) +(BxWc)  ;  Losses  in KW

Where,

TOC = TotalOwningCost

IC = Initialcost including taxes of transformer as quoted by the
manufacturer

Afactor = Cost of no load lossesinRs/KW              (A = 334447)

Bfactor = Cost of load lossesin Rs/KW                  (B = 151616)

Wi = Noloadlosses quoted by themanufacturerin KW

Wc = Load losses quotedby the manufacturer in KW



ONLOAD TAPCHANGERFOR33/11KV POWERTRANSFORMER

ThetappingrangeofOnLoadTapChangershallbe+5%to-
15%instepsof1.25%each.Thenooftapsshallbe17.TheOnLoadTapChangershallbesuppliedwithRTCC
panelandAVR(AutomaticVoltage Regulating Relay)

TheContinuouscurrentratingofthetapchangershallbebasedonconnectedwindingrating
andshallhaveliberalandamplemargin. Lowerratedtapchangersconnected inparallelare not acceptable.

Theon-
loadtapchangingequipmentshallhavetheprovisionformechanicalandelectricalcontrolfromalocalposition
andelectricalcontrol
fromaremoteposition.Forlocalmechanicaloperation,theoperatinghandleshallbebroughtoutsidethetankf
oroperationfromfloorlevelwithprovisiontolockthehandleineachtapposition.Remoteelectricaloperationsh
allhaveanAUTO-
MANUALselectionattheremotelocation.WhenselectedAUTO,thetapchanginggearshallmaintainsteadyvo
ltagewithinpracticallimitonthetransformerssecondarybusfromwhichthereferenceshallnotrespondtotran
sientvariationofvoltagedue togriddisturbance andsystemfault.

Therequiredvoltagerelayshallnotbesensitivetofrequencyvariationandshallbesuitableforsensingvoltagef
romthesecondaryofpotentialtransformersmountedon the 66KV,33KV,or11KVbus.

Thetapchangershallbeprovidedwithover-currentprotectioninordertopreventthetap-
changeoperationduring ashortcircuit,whichwould
togreatlystressthecontactsofthediverterswitch.Thefunctionofprotectionshallbearrangedasfollows;

(i) Wheneverovercurrentoccurs,thecontrolcircuitforcommandingOLTCmotoroperationshallbeblockedbyth
enormallyclosecontractsoftheovercurrentrelays.

(ii) Ifduring
tapchangeovercurrentoccurs,theOLTCmotorcircuitshallbeblockedthroughthemechanicalcamswitch,wh
ichisclosefromtheverybeginningtotheveryendofeverytapchangeoperationandtothenormallyopenconta
ctsoftheovercurrentrelays.Thestopactionofthemotorshallbemade throughthe motorbrakecontactor.

Thedesignofthetapchangingequipmentshallbesuchthatthemechanismwillnotstopinanyintermediatepo
sition;however,ifthemechanismthroughfaultyoperationdoesstopinanintermediateposition,thefullloadm
ustbecarriedbythetransformerwithoutinjurytotheequipment.Themechanicalposition
indicatorshallbeequippedin themotor
drivecubicle.Themotorshallbedesignedtobeofstepcontrol.Inanycasetheoperationshallbeofstepbystep.

Thevoltageregulatingrelayshallbesuppliedtogetherwiththetimerandundervoltagerelay.Thesignalo
rderfromthevoltageregulatingrelaytoexecutethetapchangeroperation,whentheregulatingvoltageisout
ofthevoltageregulatinglevelshallbedesignedtobedelayedbytheadjustabletimer.Ifthecontrolvoltageabn
ormally falls,
themovementofthetapchangershallbelockedbythecontactoftheundervoltagerelay,evenifthecontactso
fthevoltageregulatingrelayare working.

Thecontrolcircuitofthetransformershallbecompletelydesignedandprovisionsshallbemadeforparallelop
erationwithanothertransformer.

Thefollowingaccessories,controlandselectorswitchesandothernecessaryaccessoriesshallbefurnished.

Remotetapchangercontrolboard

(Placedinthecontrolroom)

 Voltmeter
 “AUTO-MANUAL” controlswitch



 “RAISE-LOWER”controlswitch
 Tappositionindicator
 Tapchangeroperationprogramindicator.

TransformerTapChangerdrivingmechanismcontrolcubicle

 “REMOTE-LOCAL-TEST”selector switch
 “AUTOMATIC-MANUAL” controlswitch
 “RAISE-LOWER” controlswitch
 Tappositionindicator
 Tapchangeroperationprogramindicator
 Voltmeter
 Tapchangeoperationcounter
 Meansformanualoperationwhenpowersupplyislost

Annexure - A

Check-list for Inspection of Prime quality CRGO for Transformers

During inspection of PRIME CRGO, the following points needs to be checked by the Transformer manufacturer.
Utilitity’s inspector shall verify all these points during inspection:-

i) In case PRIME CRGO cutting is at works of Transformer Manufacturer:

Review of documents:

Purchase Order (unpriced)  to PRIME CRGO supplier/Authorised Agency
Manufacturer’s test certificate

Invoice of the Supplier

Packing List

Bill of Lading

Bill of Entry Certificate by Customs Deptt.

Reconciliation Statement as per format below
Certificate of Origin
BIS Certification

Format for Reconciliation/Traceability records

Packing List No./date /Quantity of PRIME CRGO received

Name of Manufacturer

Manufacturer test certificate No./date

Serial Deatails of Drawing Quantity Commulative Balance



No. Package/Job Reference Invoved Quantity Consumed Stock

(i).1 Inspection of PRIME CRGO Coils:

PRIME CRGO-Manufacturer’s Identification Slip on PRIME CRGO Coils
Visual Inspection of PRIME CRGO Coils offered as per packing list ( for verification of coil details as
per Test certificate & healthiness of packaging).
Unique numbering inside of each sample of PRIME CRGO coil and verification of records to be
maintained in the register for consumption of CRGO coil.
ISI logo sticker on packed mother coil and ISI logo in Material TC.

2.2. During inspection of PRIME CRGO, surveillance testing of sample shall be carried out for Stacking
Factor, Permeability, Specific watt loss at 1.5 Tesla and/or 1.7 Tesla depending on the grade of PRIME
CRGO and aging test etc. applicable as per relevant IS/ IEC standard, Tech. Spec., MQP and
Transformer manufacturer plant standard.

Inspection Clearance  Report would be issued after this inspection

3 Inspection of PRIME CRGO laminations:  Transformer manufacturer will maintain records for traceability
of laminations to prime CRGO coils and burr/bow on laminations shall be measured. Utility  can review
these records on surveillance basis.

4. Inspection at the time of core building:
Visual Inspection of PRIME CRGO laminations.  In case of suspected mix-up/ rusting/decoloration,
samples may be taken for testing on surveillance basis for tests mentioned in A.2.2 above.

Above tests shall be witnessed by Utility. In case testing facilities are not available at Manufacturer’s
work, the sample(s) sealed by Utility to be sent to approved labs for testing.

Inspection Clearance  Report would be issued after this inspection

(i) In case PRIME CRGO cutting is at  Sub-vendor of  Transformer Manufacturer:

Review of documents:

Purchase Order (unpriced) to PRIME CRGO supplier/ Authorised Agency

Purchase Order (unpriced)  to Core Cutter

Manufacturer test certificate

Invoice of the Supplier

Packing List

Bill of Lading

Bill of Entry Certificate by Customs Deptt.

Reconciliation Statement as per format below
Certificate of origin
BIS Certification

Format for Traceability records as below:-

Packing List No./date /Quantity of PRIME CRGO received

Name of Manufacturer



Manufacturer test certificate No./date

Serial
No.

Name of
Customer

Deatails of
Package/Job

Drawing
Reference

Quantity
Invoved

Commulative
Quantity
Consumed

Balance
Stock

Dispatch
details

(ii) .1 Inspection of PRIME CRGO Coils:

PRIME CRGO-Manufacturer’s Identification Slip on PRIME CRGO Coils
Visual Inspection of PRIME CRGO Coils offered as per packing list ( for verification of coil details as per
Test certificate & healthiness of packaging).
Unique numbering inside of each sample of PRIME CRGO coil and verification of records to be
maintained in the register for consumption of CRGO coil.
ISI logo sticker on packed mother coil and ISI logo in Material TC.

2.2. During inspection of PRIME CRGO, surveillance testing of sample shall be carried out for Stacking
Factor, Permeability, Specific watt loss at 1.5 Tesla and/or 1.7 Tesla, thickness depending on the
grade of PRIME CRGO and aging test etc. applicable as per relevant IS/ IEC standard, Tech. Spec.,
MQP and Transformer manufacturer plant standard.

Inspection Clearance  Report would be issued after this inspection

3 Inspection of PRIME CRGO laminations:

Transformer manufacturer representative will inspect laminations and issue their internal Inspection
Clearance  Report. Inspection will comprise of review of traceability to prime CRGO coils, visual
Inspection of PRIME CRGO laminations and record of burr/bow. After clearance given by transformer
manufacturer, Utility will issue an Inspection Clearance  Report after record review. If so desired  by
Utility, their representative may also join  transformer manufacturer representative during this
inspection.

Inspection Clearance  Report would be issued after this inspection

vi) Inspection at the time of core building:

Visual Inspection of PRIME CRGO laminations. In case of suspected mix-up/rusting/decoloration,
samples may be taken for testing on surveillance basis for tests mentioned in B.2.2.

Inspection Clearance  Report would be issued after this inspection

NOTE :-

a) Transformer Manufacturer to ensure that PRIME CRGO is procured from POWERGRID approved vendors
and CRGO manufacturer should have valid BIS Certificate for respective offered Grade.

14.1Transformer Manufacturer should also involve themselves for ensuring the quality of CRGO laminations at
their Core Cutter’s works. They should visit the works of their Core cutter and carry out necessary
checks.



a) General

If a surveillance sample is drawn and sent to TPL (if testing facility not available with the manufacturer),
the Transformer manufacturer can continue manufacturing at their own risk and cost pending TPL test
report on PRIME CRGO sample drawn. Decision for acceptance of PRIME CRGO shall be based upon report
of the sample drawn.

These checks shall be read in-conjunction with approved Quality Plan, specification as a whole  and
conditions of contract.

Sampling Plan (PRIME CRGO)

33 / 11 kV -1st transformer   and   subsequently   at   random   10%   of

Transformers (min. 1) offered for inspection.

DTs and other ratings -1st transformer   and   subsequently   at   random   2%   of

Transformers (min. 1) offered for inspection.

NOTE:-One sample for each lot of CRGO shall be drawn on surveillance basis.

CRGO has to be procured  only from POWERGRID approved  vendors. List of such vendors is available at the
following website.  Since the list is  dynamic in nature, the site may be checked from time to time to see the list
of approved vendors.

http://apps.powergridindia.com/ims/ComponentList/Power-former%20upto%20420%20kV-CM%20List.pdf

Single Phase Oil Immersed Distribution Transformers (Outdoor Type)



1 SCOPE:

1.1 Thisspecificationcoversdesign,engineering,manufacture,assembly,stagetesting,inspectionandtest
ingbeforesupplyanddeliveryatsiteofoilimmersednaturallycooled11kV/240V,11/√3kV/240Vsinglep
hase distribution transformersforoutdooruse.

1.2 The equipmentshallconforminallrespectsto
highstandardsofengineering,designandworkmanshipand shallbe capable
ofperformingincontinuous commercialoperationina
manneracceptabletothepurchaser,whowillinterpretthemeaningsofdrawingsandspecificationandsh
allhavethepowertorejectanyworkormaterialwhich,inhisjudgmentisnotinaccordancetherewith.The
offeredequipmentshallbecompletewithallcomponentsnecessaryfortheireffective andtroublefree
operation.Such componentsshallbe
deemedtobewithinthescopeofbidder’ssupplyirrespectiveofwhetherthosearespecificallybroughtouti
nthisspecificationand/orthe commercialorderornot.

1.3 Thetransformerandaccessoriesshallbedesignedtofacilitateoperation,inspection,maintenanceandr
epairs.Thedesignshallincorporateeveryprecautionandprovisionforthesafety ofequipmentas well
as staffengagedintheoperationandmaintenanceofequipment.

1.4 Alloutdoorapparatus,includingbushinginsulatorswiththeirmountings,shallbedesignedsoastoavoid
anyaccumulation ofwater.

1.5 STANDARDRATINGS

1.5.1 Standard ratings ofsinglephase transformers shallbe 5,10, 16 and25 kVA.

2 STANDARDS:

2.1 ThematerialsshallconforminallrespectstotherelevantIndianStandard,withlatestamendmentsthere
ofunlessotherwisespecifiedherein;someofthemarelistedbelow.

2.2 Materialconformingtootherinternationallyacceptedstandards,whichensureequalorbetterqualitytha
nthestandardsmentionedabovewouldalsobeacceptable.Incasethebidderwhowishestooffermaterial
conformingtotheotherstandards,salientpointsofdifferencebetweenthestandardsadoptedandthesp
ecificstandards
shallbeclearlybroughtoutinrelevantschedule.FourcopiesofsuchstandardswithauthenticEnglishtran
slationsshallbefurnishedalong withthe offer.

3 SERVICECONDITIONS:

Indian
Standards

Title InternationalStandards

IS-2026 SpecificationforPowerTransformers IEC76

IS1180 (Part-I):
2014

OutdoorTypeOilImmersedDistribution
Transformersuptoand including2500kVA, 33kV-
Specification

IS12444 SpecificationforCopper wire rod ASTMB-49
IS-335 SpecificationforTransformer/MineralOil IEC Pub296
IS-5 Specificationforcolorsforready mixed paints

IS-104 Ready mixedpaint,brushingzincchromate,
priming

IS-2099 Specificationfor highvoltage porcelainbushing
IS-649 Testing forsteel sheetsandstripsandmagnetic

circuits

IS-3024 Cold rolled grain oriented electrical sheetsand
strips

IS -4257 Dimensionsforclamping arrangementsforbushings
IS -7421 Specification forLow Voltage bushings



IS -3347 SpecificationforOutdoorBushings DIN42531 to 33
IS -5484 SpecificationforAlWirerods ASTMB- 233
IS -9335 Specification forInsulating Kraft Paper IEC554
IS -1576 SpecificationforInsulatingPressBoard IEC641
IS -6600 GuideforloadingofoilImmersedTransformers IEC76

IS -2362 Determination of watercontent in oil forporcelain
bushingoftransformer

IS -6162 Papercovered Aluminumconductor

IS -6160 RectangularElectricalconductorforelectricalmach
ines

IS -5561 Electricalpowerconnector

IS -6103 Testingof specificresistanceof electrical
insulatingliquids

IS -6262 Method of testfor powerfactorand dielectric
constant of electrical insulating liquids

IS -6792 Determination of electricalstrength ofinsulating
oil

IS -10028 Installationandmaintenance oftransformers.

3.1 Thedistributiontransformerstobesuppliedagainstthisspecificationshallbesuitableforsatisfactory
continuousoperationunder thefollowing climatic conditionsas per IS 2026 (Part-I).

i)

ii)

Location :

Maxambientairtemperature(0C) :

Atvariouslocationsinthecountry

50

iii) Minimum ambientair

temperature (0C) : -5

iv) MaximumAveragedailyambient

air temperature (0C) : 40

v) MaximumYearly weighted average

ambienttemperature(0C) : 32

vi) Maximumaltitude above 5000 meters
mean sea level(metres) :

For HP, J&K,  Uttrakhand, Sikkim,
Assam, Meghalaya,

Manipur, Nagaland, Tripura,Arunachal
Pradesh and   Mizoram

Note:1. Theclimaticconditionsspecifiedaboveareindicativeandcanbechangedbytheuserasperrequirement
s.

2. The equipmentshallgenerallybe foruse inmoderatelyhotandhumidtropicalclimate,conducive
torust and fungusgrowth unless otherwise specified.

4 PRINCIPALPARAMETERS:

4.1 The Transformer shall be suitableforoutdoorinstallationwith single phase,50Hz,11 kV
systemsinwhichtheneutraliseffectivelyearthedandtheyshouldbesuitableforserviceunderfluctuatio
ns insupply voltageuptoplus12.5% to minus12.5%.



4.2 Thetransformershallconformtothefollowingspecificparameters.RatedHVsidevalue(11kVor 11/√3
kV)shall be specifiedinthedetailedbill ofquantity bypurchaser.

Sl.No ITEM SPECIFICATION

1. Systemvoltage(max) 7/ 12kV

2. Rated

voltageHVRated

voltageLV

11/√3 or 11 kV

240 V*

3. Frequency 50 Hz+/-5%

4. No.of Phases Single

5. Typeofcooling ONAN

4.3 INSULATIONLEVELS

Voltage(Volts) ImpulseVoltage
(kVPeak) PowerFrequency(kV)

433 - 3

11000 75 28

11000/√3 60 20

5 TECHNICALREQUIREMENTS:

5.1 COREMATERIAL:

5.1.1 Transformercoreshallbewoundcoretypeconstructionusingnewandhighqualitycoldrolledgrain
oriented (CRGO)steelwith heat resistant insulating coatingorAmorphousmetal.

5.1.2 Thebiddershouldofferthecoreforinspectionandapprovalbythepurchaserduringmanufacturingstage
. CRGO steel for core  shall be purchased only from the approved vendors, list of which is
available at http://apps.powergridindia.com/ims/ComponentList/Power-
former%20upto%20420%20kV-CM%20List.pdf

5.1.3 Thetransformershallbesuitableforoverfluxing(duetocombinedeffectofvoltageandfrequency)upto1
2.5%withoutinjuriousheating.Theoperatingfluxdensityshallbesuchthatthereis a clear safemargin
overtheoverfluxinglimitof12.5%.

5.1.4 No-
loadcurrentshallnotexceed3%offullloadcurrentandwillbemeasuredbyenergizingthetransformeratr
atedvoltageandfrequency.Increaseof12.5%ofratedvoltageshallnotincreasetheno-loadcurrent
by6%offullloadcurrent.

5.1.5 Please refer to “Check-list for Inspection of Prime quality CRGO for Transformers”
attached  at Annexure-A.  It is mandatory to follow  the procedure  given in this Annexure.

5.2 WINDINGSMATERIALS:



5.2.1 HVandLVwindingsshallbewoundfromAluminum/Copperconductorscoveredwithdoublepaper/enam
el. The interlayer insulation shallbe ofnomex/epoxyresindottedkraft paper.

5.2.2 Properbondingofinterlayerinsulationwiththeconductorshallbeensured.Testforbondingstrength
tobe conducted.

5.2.3 Thecorecoilassemblyshallbedriedinanoven.Thetypeofwindingshallbeindicatedinthetender.Whethe
rLVwindingsare ofconventional typeor foil woundshall be indicated.

5.2.4 Dimensionsofwindingcoilsareverycritical.Dimensionaltolerancesforwindingcoilsshallbewithinlimits
as specifiedinguaranteedtechnicalparticulars(GTP).

5.2.5 Thecorecoilassemblyshallbesecurelyheldinpositiontoavoidanymovementundershortcircuitconditio
ns.

5.2.6 Jointsinthewindingshallbeavoided.However,ifjointingisnecessarythejointsshallbeproperlybrazeda
ndtheresistanceofthejointsshallbelessthanthatofparentconductor.Incase offoil
windings,weldingofleads to foil can be donewithin thewinding.

5.3 WINDINGCONNECTIONANDTERMINALARRANGEMENTS:

5.3.1 For11kVtransformersboth ends of primarywindingshallbe brought outthroughHV
bushings.For11/√3kVtransformers,neutralendoftheprimaryHVwindingshallbebroughtoutforconne
ctingto‘Neutral’supplywirethrough1kVbushings.Thereshallbeprovisionforconnecting‘Neutral’termi
nal,tolocal‘Earth’bywayofatinnedCopperstripof adequatesize and dimension. The secondary
windingshallbe connectedto twoLVbushings.

5.4 OIL:

5.4.1 TheinsulatingoilshallcomplywiththerequirementsofIS335.Useofrecycledoilisnotacceptable.Thespe
cificresistanceoftheoilshallnotbelessthan2.5x1012ohm-cmat270Cwhentested asperIS6103.

5.4.2 Oilshall be filtered andtestedforbreakdownvoltage(BDV)andmoisture contentbefore filling

5.4.3 Thedesignandallmaterialsandprocessesusedinthemanufactureofthetransformer,shallbesuchas to
reduce toa minimum theriskofthedevelopmentofacidityintheoil.

6 LOSSES:

6.1 Thebiddershallguaranteeindividuallytheno-
loadlossandloadlosswithoutanypositivetolerance.Thebiddershallalsoguaranteethetotallosses(nolo
ad+loadlosses
at750C)atthe50%ofratedloadandtotallossesat100%ofratedshallnotexceedthemaximumtotallossv
aluesgivenin Table-9 ofIS1180(Part-1):2014.

6.2 Themaximumallowablelossesatratedvoltageandratedfrequencypermittedat750Cfor11/0.433kVtra
nsformerscanbechosenbytheutilityasperTable-
9forratings5,10,16,25kVAasperEnergyEfficiencyLevel-2specifiedinIS1180(Part-
1):2014forsinglephasedistributiontransformers.

6.2Theabovelossesaremaximumallowableandtherewouldnotbeanypositivetolerance.Bidswithhigherlossest
hantheabovespecifiedvalueswouldbetreatedasnon-
responsive.However,themanufacturercanofferlosseslessthanabovestatedvalues.Theutilitycaneval
uateofferswithlosseslowerthanthemaximumallowablelossesontotalowningcostbasisinaccordance
withmethodology givenin Annex-I.

7 PERCENTAGEIMPEDANCE:



7.1 Thepercentageimpedanceofsingle-phasetransformersat750Cfordifferentratingsupto25kVAshall
be as perTable 9 ofIS1180(Part-1):2014.

8 TEMPERATURERISE:

8.1 The permissible temperature rise shall be as per IS: 1180

8.2 Bidsnot conforming totheabove limits of temperature risewillbe treatedas non-responsive.

9 PENALTYFORNONPERFORMANCE

9.1 Duringtestingatsupplier’sworksifitisfoundthattheactual measuredlossesare morethan
thevaluesquotedbythebidder,thepurchasershallrejectthetransformerandheshallalsohavethe
rightto rejectthecompletelot.

9.2 Purchasershallrejecttheentirelotduringthetestatsupplier’sworks,ifthetemperaturerise
exceedsthespecifiedvalues.

9.3 Purchasershallrejectanytransformerduringthetestatsupplier’sworks,iftheimpedancevaluesdifferfr
omtheguaranteedvaluesincludingtoleranceandiftheydonotmeettherequirements ofclause7.1

10 BUSHINGS:

10.1 Thebushingsshallbeeitherporcelainorepoxytypeandshallconformtotherelevantstandardsspecified.
Polymerinsulatorbushings conforming with relevant IEC canalsobe used.

10.2 For HV,12 kVclass bushings shall be usedandfor LV,1 kV class bushings shall be used.

10.3 Theterminalarrangementshallnotrequireaseparateoilchambernotconnectedtooilinthemaintank.

10.4 TheHVbushingsshallbefixedtothetopcoverofthetransformerandtheLVbushingsshallbefixed
totransformeronsides andin thesameplane.

10.5 The bushingrodsandnutsshall be ofbrass/stainless steel.

10.6 Arcing horns will be provided on HV bushings shall not have arcing horns and 1 clamp for LA shall
also be provided for each HT bushing.  Supply of LA is not included in DT supplier’s scope.

10.7 Bushings shall bemarkedwithmanufacturer’sname,monthandyearofmanufacture.

11 BUSHINGTERMINALS:

11.1 HVterminalshallbedesignedtodirectlyreceiveACSRconductorupto7/2.59mm(withoutrequiringtheus
eoflug)andtheLVterminalsshallbesuitablefordirectlyreceivingLTcables(aluminum)rangingfrom10S
qmmto25Sqmmbothinverticalandhorizontalpositionandthearrangementsshouldbesuchastoavoidb
imetalliccorrosion.TerminalconnectorsmustbetypetestedasperIS5561.

12 TANK:

12.1 Theoilvolumeinsidethetankshallbesuchthatevenundertheextremeoperatingconditions,thepressur
egeneratedinsidethetankdoes notexceed0.4kg/sq.cm positiveor negative.Theremust be
sufficientspacefrom the core tothetopcover totakecare ofoil expansion.

12.2 Thetankcovershallhaveplasticizedsurfaceatthetoptoguardagainstbirdfaults.Alternately,suitable
insulatingshroudsshallbe providedon thebushingterminals.

12.3 TheTransformertankshallbeofrobustconstructionround/rectangularinshapeandshallbebuiltupof



testedCRCA/MildSteel Sheet.

12.4 Thetankshallbecapableofwithstandingapressureof1kg/cm2(g)andavacuumof760mmofHgfor30mi
nuteswithoutanypermanentdeflection(AirpressuretestshallbeconductedasperIS-1180(Part-
I):2014.

12.5 TheL-seamjoint,C-seamjointandallfittingsandaccessoriesshallbeoiltightandnodeflection /
bulgingshouldoccurduringservice.

12.6 Manufacturer shouldcarryouttheall theweldingoperations as perthe relevant
ASMEstandardsandsubmita copyoftheweldingprocedureandwelderperformancequalification
certificates to thePurchaser.

12.7 Thecircularbottomplateedgesofthetankshouldbefoldedupward,foratleast25mm,tohave sufficient
overlap with vertical sidewallof the transformer.

12.8 TheTransformertankandthetopcovershallbedesignedinsuchamannerastoleavenoexternal pockets
inwhich watercanlodge.

12.9 Tankshallhavepermanentlugsforliftingthetransformerbodilyandthereshallbefacilitiesforlifting the
core coilassemblyseparately.

12.10 Thetransformershall beprovidedwithtwomounting lugs suitableforfixingthetransformerto
asinglepole by meansof 2 bolts of20 mm diameterasperANSI C 57.12.20-1988.

12.11 Bothmounting lugs are madewithsteel ofminimum 5 mmthickness.

12.12 Jump proof lipsshall be provided for upper mounting lug.

12.13 Mounting lug facesshall be inoneplane.

12.14 Minimum Oil levelmark shallbe embossedinsidethetank(at250C).

12.15 The topcovershallbe fixedtothetankthrough clampingonly.

12.16 HVbushingpocketshallbeembossedtotopsideofthetopcoversoastoeliminateingressofmoisture and
water.

12.17 The edges of thetopcover shall be formed, so as tocoverthetop endofthe tankandgasket.

12.18 Nitrile/polyurethane/neoprenerubbergaskets’conformingtolatestIS4253part-IIshallbeprovided
betweentank andtop cover.

12.19 The gaskets shall be continuous i.e.withoutany joint.

13 TANKSEALING:

13.1 Thespaceonthetopoftheoilshallbefilledwithdryairornitrogen.Thenitrogenplusoilvolumeinsidetheta
nkshallbesuchthatevenunderextremeoperatingconditions,thepressuregeneratedinsidethetankdoe
snotexceed0.4kg/sq.cmpositiveornegative.Thenitrogenshall conformtocommercialgrade of
therelevantstandards.

14 SURFACE PREPARATIONANDPAINTING:

14.1 GENERAL



14.1.1 Allpaints,whenappliedinanormal fullcoat, shall be
freefromruns,sags,wrinkles,patchiness,brushmarksorother defects.

14.1.2 Allprimersshallbewellmarkedintothesurface,particularlyinareaswherepaintingisevident,andthefirst
primingcoatshallbeappliedassoonaspossibleaftercleaning.Thepaintshallbeappliedby
airlesssprayaccordingto manufacturer’srecommendations.

14.2 CLEANINGANDSURFACEPREPARATION:

14.2.1 Afterallmachining,formingandweldinghasbeencompleted,allsteelworksurfacesshallbethoroughlycl
eanedofrust,scale,weldingslagorspatterandothercontaminationpriortoanypainting.Steel surfaces
shall be preparedbyShotblastcleaning(IS9954) to gradeSa.2.5of   ISO8501-1 or chemical
cleaningincludingphosphating(IS3618).

14.2.2 Thepressureandvolumeofthecompressedairsupplyforblastcleaningshallmeettheworkrequirements
andshallbesufficientlyfreefromallwatercontaminationtoensurethatthecleaning process is
notimpaired.

14.2.3 Chipping,scrapingandsteelwirebrushingusingmanualorpowerdriventoolscannotremovefirmlyadhe
rentmill-scaleandshallonlybeusedwhereshotblastcleaningisimpractical.Manufacturer
shallindicatesuch location,forpurchaser’sinformation,inhisoffer.

14.3 PROTECTIVECOATING:

Assoonasallitemshavebeencleanedandwithinfourhoursofthesubsequentdrying,theyshallbegivensu
itableanti-corrosionprotection.

14.4 PAINTMATERIAL:

Followingare thetypes ofpaintthatmay besuitably usedfor theitemstobepaintedatshopandsupply
ofmatchingpaintto site:

14.4.1 The painting shall be as per Annexure-Paint which is attached herewith.

14.4.2 ForexternalsurfacesonecoatofThermoSettingpaintor1coatofepoxyprimerfollowedby2coatsofpolyu
rethene basepaint. Thesepaintscan be either air-drying or stoving.

14.4.3 Incaseofhighlypolluted area, chemicalatmosphereor ata placeverynear thesea coast,
paintasabovewithoneintermediatecoatofhighbuildMIO(Micaceousironoxide)asanintermediatecoat
may be used to givea total dry film thickness of 150 to 180 microns.

14.5 PAINTINGPROCEDURE:

14.5.1 Allpreparedsteelsurfacesshouldbeprimedbeforevisiblere-rustingoccursorwithin4hours,whichever
is sooner.Chemical treatedsteelsurfacesshallbe primed assoonas thesurface
isdryandwhilethesurfaceis still warm.

14.5.2 Where thequalityoffilm is impaired by excess film thickness (wrinkling,mudcrackingor
generalsoftness)thesuppliershallremovetheunsatisfactorypaintcoatingandapplyanother.Inallinsta
nceswheretwoor more coats ofthesamepaintare specified,suchcoatings
mayormaynotbeofcontrastingcolours.

14.5.3 DAMAGEDPAINTWORK:

14.5.4 Any damageoccurring to any partof a paintingschemeshall be madegoodtothesamestandardof
corrosion protection and appearance asthatwasoriginally employed.

14.5.5 Any damaged paint workshallbe made goodasfollows:



14.5.6 The damagedarea,togetherwithanareaextending25mm aroundits boundary,shall be
cleaneddown to bare metal.

14.5.7 Aprimingcoatshallbeimmediatelyapplied,followedbyafullpaintfinishequaltothatoriginally
appliedandextending50mm aroundtheperimeter oftheoriginal damage.

14.5.8 The repainted surface shallpresent a smoothsurface.Thisshallbe
obtainedbycarefullychamferingthepaintedgesbefore andafterpriming.

14.6 DRYFILMTHICKNESS:

14.6.1 Tothemaximumextentpracticablethecoatsshallbeappliedasacontinuousfilmofuniformthicknessand
freeofpores.Overspray,skips,runs,sagsanddripsshouldbeavoided.Thedifferentcoats mayormaynot
be ofthesame colour.

14.6.2 Eachcoatofpaintshallbeallowedtohardenbeforethenextisappliedaspermanufacturer’s
recommendation.

14.6.3 Particular attentionmust be paid to full film thickness atedges.

14.7 TESTS:

 The paintedsurfaceshall be testedfor paintthickness.
 Thepaintedsurfaceshallpassthecrosshatchadhesiontestandimpacttestasroutinetest,Saltsp

rayandHardness testas typetest asperthe relevantASTM standards.

14.8 The paint shade shall be as per Annexure-Paint which is attached herewith.

Note: Supplier shall guaranteethepaintingperformancerequirementfor a periodofnotless than
5years.

15 RATINGANDTERMINALPLATES:

15.1 Eachtransformershallbeprovidedwithratingplatemadeofanodizedaluminum/stainlesssteelmateri
alsecurelyfixedontheouterbody,easilyaccessible,showingtheinformationgiveninFig.2ofIS1180(Pa
rt-1):2014forsinglephasetransformers.Theentriesontheratingplates shall be indelibly markedby
engraving.

15.2 EachtransformershallbeprovidedwithaterminalmarkingplateinaccordancewithFig.5ofIS1180(Par
t-1):2014.Theratingandterminalmarkingplatesmaybecombinedintooneplateattheoption of
manufacturer.

15.3 ThedistributiontransformerbemarkedwiththeStandardMarkandtheuseofStandardMarkisgoverned
bytheprovisionsofBureauofIndianStandardsAct,1986andtheRulesandregulations
madethereunder.As per Quality Control Order for Electrical Transformers- 2015, issued by Dept.
of Heavy Industries, the Standard / ISI marking on Distribution Transformers is mandatory and
the product should be manufactured in compliance with IS 1180 Part-1:        (2014).

16 PRESSUREANDVACCUMREQUIREMENTS:

16.1 Singlephasetransformersupto25kVA,thetransformertankshallbeofroboustconstruction,roundins
hapeshallbecapableofwithstandingapressureof100kPaandavacuumof760mmof mercury.

17 FITTINGS:

17.1 Thefollowing standard fittingsshallbe provided :

17.1.1 Two earthing terminalswithearthingsymbol.

17.1.2 Lifting lugsfor thecompletetransformer as wellas forcore and windingassembly.



17.1.3 HVsideneutral grounding strip(whereone ofthebushingterminal isconnected to earth).

17.1.4 Ratingandterminalmarkingplates.(Nondetachabletype)

17.1.5 Pressurereliefdevice orself-ventilatingcover

17.1.6 HV bushings.

17.1.7 LVbushings.

17.1.8 HVand LV terminalconnectors.

17.1.9 Topcoverfixingclamps.

17.1.10 Mounting lugs -2Nos.

17.1.11 Birdguard.
17.1.12 LVearthing arrangement.

17.1.13 Any other fitting required as per IS: 1180 (Part 1)

18 FASTENERS:

18.1 Allbolts,studs,screwthreads,pipethreads,boltheadsandnutsshallcomplywiththeappropriate
Indian Standardsformetric threads, orthe technical equivalent.

18.2 Boltsorstudsshallnotbelessthan6mmindiameterexceptwhenusedforsmallwiringterminals.

18.3 Allnuts andpins shall be adequatelylocked.

18.4 Whereverpossibleboltsshallbefittedinsuchamannerthatintheeventoffailureoflockingresulting
inthe nuts workinglooseand fallingoff,theboltwillremainin position.

18.5 All All bolts/nuts/washers exposed to atmosphere should be as follows.

a) Size 12 mm or below – Stainless steel

b) Above 12 mm- steel with suitable finish like electro galvanized with passivation or hot dip
galvanized.

18.6 Eachboltorstudshallprojectatleastonethreadbutnotmorethanthreethreadsthroughthenut,except
whenotherwiseapprovedforterminalboardstudsorrelaystems.Ifboltsandnutsareplacedsothatthey
areinaccessiblebymeansofordinaryspanners,specialspannersshallbeprovided.

18.7 Thelengthofthescrewedportion ofthebolts shall be suchthatno screwthread mayform partof a
shear planebetweenmembers.

18.8 Taperwashersshallbeprovidedwherenecessary.Protectivewashersofsuitablematerialshallbe
providedfront andback orthe securingscrews.

19 OVERLOADCAPACITY:

19.1 The transformershall be suitablefor loadingasperlatestIS6600.

20 TESTS:

Alltheequipmentofferedshallbefullytypetestedbythebidderaspertherelevantstandardsincludingt
headditionaltypetestsmentionedatclause23.Thetypetestmusthave beenconducted on a
transformer of same designduringthelastfiveyears at the timeof



bidding.Thebiddershallfurnishfoursetsoftypetestreportsalong with the offer. In case, the
offered transformer is not type tested, the bidder  will conduct the type test as per
the relevant standards including the additional type tests at his own cost in CPRI/
NABL accredited laboratory in the presence of employers representative(s)
without any financial liability to employer in the event of order placed on him.

20.1 Specialtestsotherthantypeandroutinetests,asagreedbetweenpurchaserandbiddershall
alsobe carriedoutaspertherelevant standards

20.2 Thetestcertificates for all routine and type tests for the transformers and also for the bushings
and transformer oil shall be submitted with the bid. However, if the same are not available at
the time of bidding, the same  may be submitted after order  but before  commencement of
supply.

20.3 The procedurefor testingshall be inaccordancewithIS1180(Part-1): 2014/2026as thecasemaybe
exceptfortemperaturerise.

20.4 Beforedispatcheachofthecompletelyassembledtransformershallbesubjectedtotheroutinetestsat
the manufacturersworks.

21 ROUTINETESTS:

21.1 Ratio,polarity tests.

21.2 Noloadcurrent andlossesatservice voltageand normal frequency.

21.3 Load losses at ratedcurrent andnormal frequency.

21.4 ImpedanceVoltagetest.

21.5 Resistanceofwindings cold(ator near thetestbedtemperature).

21.6 Insulationresistance.

21.7 Induced over voltagewithstandtest.

21.8 Separate source voltage withstand test. This test will not be applicable for single phase DTs with
11/√3 kV as primary voltage.

21.9 Oil sampletest(onesampleperlot) tocomply withIS1866.

21.10 Air pressuretestonemptytankas perIS1180

22 TYPETESTSTOBECONDUCTEDONONEUNIT:

In addition tothetests mentioned abovefollowing tests shallbe conducted:

22.1 Temperaturerisetestfordeterminingthemaximumtemperatureriseaftercontinuousfullloadrun.
Theambienttemperatureandtimeof testshouldbestatedinthe testcertificate.

22.2 Impulse voltage withstand test: As per IS 2026 part-III. Basic insulation
level (BIL) for 11 kV shall be 75 kV peak while for 11/√3 kV, it will be
60KVp

22.3 Airpressuretest:As perIS1180 (Part-I):2014.

22.4 Short circuitwithstandtest:Thermal anddynamic ability.



22.5 Oil samples (Post short circuit and temperature rise test) - Only DGA & BDV test shall be conducted.

22.6 Noiselevel measurement.

22.7 Permissible flux densityandoverfluxingwithstand test.

22.8 Typetestcertificatesforthetestscarriedoutonprototypeofsamespecificationsshallbe
Submittedalongwiththe bid.

22.9 The purchasermay selectthetransformerfortypetests randomly.

23.10ShortCircuitTestandImpulseVoltageWithstandTest:Thepurchaserintendstoprocuretransform
ersdesignedandsuccessfullytestedforshortcircuitandimpulsetest.Incasethetransformerspropose
dfor supplyagainsttheorderare notexactlyas per
thetesteddesign,thesuppliershallberequiredtocarryouttheshortcircuittestandimpulsevoltagewith
standtestat their owncostinthepresenceoftherepresentativeofthepurchaser.

23.11 Thesupplyshallbeacceptedonlyaftersuchtestisdonesuccessfully,asitconfirmsonsuccessfulwithsta
ndofshortcircuitandhealthinessoftheactivepartsthereafteronun-tanking after a short circuittest.

23.12 Apartfromdynamicabilitytest,thetransformersshallalsoberequiredtowithstandthermalabilitytesto
r thermalwithstandabilitywill havetobeestablished byway ofcalculations.

23.13 Itmayalsobenotedthatthepurchaserreservedtherighttoconductshortcircuittestandimpulsevoltag
etestinaccordancewiththeIS,afreshoneachorderedratingatpurchaser’scost,evenifthetransformer
softhesameratingandsimilardesignarealreadytested.Thistestshallbecarriedoutonatransformerto
beselectedbythepurchasereitherattheirworkswhentheyareofferedinalotforsupplyorrandomlyfro
mthesuppliesalreadymadetopurchaser’sStores.Thefindingsandconclusionsofthese testsshall
bebindingon thesupplier.

24 TESTSAT SITE:

24.1 The purchaser reserves the right to conduct all tests on transformer after arrival
at site and the manufacturer shall guarantee test certificate figures under actual
service conditions.

25 ACCEPTANCETESTS:

25.1 Thetransformersshallbesubjectedtothefollowingroutine/acceptancetestinthepresenceofpurchas
er’srepresentativeattheplaceofmanufacturebeforedespatchwithoutanyextracharges.Thetestings
hallbecarriedoutinaccordancewithIS1180,Part-
1(2014)andIS2026.Checkingofmass,dimensions,fittingandaccessories,tanksheetthickness,oilqu
ality,material, finishand workmanshipas per GTP/QAplan andcontractdrawings.

25.2 Physicalverificationofcorecoilassemblyandmeasurementoffluxdensityofoneunitofeachrating,
inevery inspectionwith referenceto shortcircuit testreport.

25.3 All tests as specifiedinclause22.

26 INSPECTION:

26.1 Inrespectof raw materialsuchascorestampings,windingconductors,insulatingpaperand
oil,suppliershallusematerialsmanufactured/suppliedbystandardmanufacturersandfurnishtheman
ufacturers’testcertificateaswellastheproofofpurchasefrom
themanufacturers(excisegatepass)forinformationofthepurchaser.Thebiddershallfurnishfollowing
documentsalongwiththeir offerinrespecttotherawmaterials:



26.1.1 Invoice of supplier.

26.1.2 Mill’scertificate.

26.1.3 PackingList.

26.1.4 Billoflanding.

26.1.5 Billof entry certificate by custom.

Please refer  to “Check-list for Inspection of Prime quality CRGO for Transformers”
attached  at Annexure-A.  It is mandatory  to follow  the procedure  given in this Annexure.

26.2 Toensureaboutthequalityoftransformers,theinspectionshall be carriedoutby the
purchaser’srepresentativeatfollowingstages:

26.2.1 Onlineanytimeduringreceiptofrawmaterialandmanufacture/assemblywheneverthepurchaserdes
ires.

26.2.2 When therawmaterial is received,andtheassemblyis inprocess intheshopfloor.

26.2.3 At finishedstage i.e. transformersare fully assembled andarereadyfor despatch.

26.3 Afterthemainraw-
materialsi.e.coreandcoilmaterialsandtanksarearrangedandtransformersaretakenforproductiono
nshopfloorandafewassemblyhavebeencompleted,thefirmshallintimatethepurchaserinthisregard
,sothatanofficerforcarryingoutsuchinspectioncouldbedeputed,asfaraspossiblewithinsevendaysfr
omthedateofintimation.Duringthestageinspectionafewassembledcoreshallbedismantled(onlyinc
aseofCRGOmaterial)toensurethattheCRGOlaminationsusedareofgoodquality.Further,asandwhe
nthetransformersarereadyfordespatch,anofferintimatingaboutthereadinessoftransformers,forfi
nalinspectionforcarryingouttestsasperrelevantISandasinclausesabove,shallbesentbythefirmalon
gwithroutinetestcertificates.Theinspectionshallnormallybearrangedbythepurchaserattheearliest
afterreceiptofofferforpre-deliveryinspection.

26.4 Incaseofanydefect/defectiveworkmanshipobservedatanystagebythepurchaser’sinspectingoffice
r;thesameshallbepointedouttothefirminwritingfortakingremedialmeasures.Furtherprocessingsh
ouldonlybedoneafterclearancefromtheInspectingofficer/purchaser.

26.5 Alltestsandinspectionshallbecarriedoutattheplaceofmanufactureunlessotherwisespecificallyagre
eduponbythemanufacturerandpurchaseratthetimeofpurchase.Themanufacturershalloffertheins
pectorrepresentingthepurchaserallreasonablefacilities,withoutcharges,tosatisfyhimthatthemate
rialisbeingsuppliedinaccordancewiththisspecification.Thiswillincludestageinspectionduringmanu
facturingstageaswellasactivepartinspectionduringacceptancetests.

26.6 Themanufacturershallprovideallservicestoestablishandmaintainqualityofworkmanshipinhiswork
sandthatofhissub-
contractorstoensurethemechanical/electricalperformanceofcomponents,compliancewithdrawin
gs,identificationandacceptabilityofallmaterials,partsandequipmentas perlatestqualitystandards
ofISO9000.

26.7 Along with thebid themanufacturershall prepare QualityAssurance
Plan(QAP)identifyingthevariousstagesofmanufacture,qualitychecksperformedateachstageandth
ecustomerholdpoints.The
documentshallalsofurnishdetailsofmethodofchecking,inspectionandacceptancestandards/value
sandgettheapprovalofpurchaserorhisrepresentativebeforeproceedingwithmanufacturing.Howev
er,purchaserorhisrepresentativeshallhavetherightto review the inspectionreports,qualitychecks
andresultsofmanufacturer’sinhouseinspectiondepartmentwhicharenotcustomerholdpointsandth
emanufacturershallcomplywiththeremarksmadebypurchaserorhisrepresentativeonsuchreviews



withregardstofurthertesting,rectificationorrejectionetc.Manufacturershouldsubmitthelistofequip
mentfor testingalongwithlatestcalibrationcertificates to thepurchaser.

26.8 Purchasershallhaveeveryrighttoappointathirdpartyinspectiontocarryouttheinspection
process.Thepurchaserhastherighttohavethetestcarriedoutathisowncostbyanindependentagency
whereverthereisadisputeregardingthequalityofsupply.Purchaserhasright to
test1%ofthesupplyselectedeitherfrom thestores or field to
checkthequalityoftheproduct.Incaseofanydeviationpurchaserhaseveryrighttorejecttheentirelotor
penalisethemanufacturer,which maylead toblacklistingamongotherthings.

27 QUALITYASSURANCE PLAN:

27.1 Thebiddershallinvariablyfurnishfollowinginformationalongwithhisbid,failingwhich hisbidshallbe
liableforrejection.Informationshallbeseparatelygivenforindividualtypeofmaterialoffered.

27.2 Statementgivinglistofimportantrawmaterials,namesofsub-
suppliersfortherawmaterials,listofstandardsaccordingtowhichtherawmaterialsaretested,listoftes
tnormallycarriedouton rawmaterialsin presence ofbidder’srepresentativeandcopies
oftestcertificates.

27.3 Information and copiesoftest certificatesas above in respectof bought out accessories.

27.4 List of manufacturingfacilitiesavailable.

27.5 Level ofautomationachievedandlist ofareas wheremanual processing exists.

27.6 Listofareasinmanufacturingprocess,wherestageinspectionsarenormallycarriedoutforquality
control and detailsofsuch tests andinspections.

27.7 Listoftestingequipmentavailablewiththebidderforfinaltestingofequipmentalongwithvalidcalibratio
nreportsshallbefurnishedwiththebid.Manufacturershallpossess0.1accuracyclassinstrumentsform
easurementof losses.

27.8 Qualityassuranceplanwithhold points for purchaser’s inspection.

27.9 Thesuccessfulbiddershallwithin30daysofplacementoforder,submitfollowinginformationtothepur
chaser.

27.9.1 Listofrawmaterialsaswellasboughtoutaccessoriesandthenamesofsub-
suppliersselectedfromthose furnished along withoffer.

27.9.2 Type testcertificates oftheraw materials andboughtoutaccessories.

27.10 Thesuccessfulbiddershallsubmittheroutinetestcertificatesofboughtoutaccessoriesandcentral
excisepasses for rawmaterial atthetimeofroutinetesting.

27.11 ISI marking on the transformer  is mandatory. As per Quality Control Order for Electrical
Transformers- 2015, issued by Dept. of Heavy Industries, the Standard / ISI marking on
Distribution Transformers is mandatory and the product should be manufactured in
compliance with IS 1180 Part-1:(2014).

28 DOCUMENTATION:

28.1 Completelydimensioneddrawingsindicatinggeneralarrangementanddetailsoffittings,clearances
andwindingdetailsshall accompanythetender.

28.2 Drawingsofinternalconstructionaldetailsandfixingdetailsofcoilsshouldalsobeindicated.Tankdimen
sions,positionoffittings,clearancesbetweenleadswithinthetransformer,coregradeoflaminations,di
stanceofcorecenters,areaofconductorbareandwithinsulation.No.ofcoils,No.ofturnspercoilmateria



lofbushingmetalpartsetc.,shallalsobefurnishedwithtender.

29 PACKINGandFORWARDING:

29.1 Thepackingshall bedoneas per themanufacturer’sstandardpractice.
However,heshouldensurethepackingissuchthat,thematerialshouldnotgetdamagedduringtransit
by rail/road.

29.2 The markingoneachpackageshall beas pertherelevantIS.

30 GUARANTEE:

31.1 The manufacturers of the transformer shall provide a guarantee of 60 months from the date
of receipt of transformer at the stores of the Utility.  In case the transformer fails within the
guarantee period, the supplier will depute his representative within 15 days from date of
intimation by utility for joint inspection. In case, the failure is due to the reasons attributed
to supplier, the transformer will be   replaced/repaired by the supplier within 2 months from
date of joint inspection.

31.2 Theoutageperiodi.e.periodfromthedateoffailuretillunitisrepaired/replacedshallnotbecounted
forarrivingat theguarantee period.

31.3 Intheeventof thesupplier’sinability to adhereto theaforesaidprovisions,suitable
penalactionwill betakenagainstthesupplier,which mayinteralia
includeblacklistingofthefirmfor futurebusinesswiththepurchaserfor a certainperiod.

Methodologyforcomputingtotalowningcost
Annex-I

TOC=IC+(AxWi) +(BxWc)  ;  Losses  in KW

Where,

TOC = TotalOwningCost

IC = Initialcost including taxes of transformer as quoted by the
manufacturer

Afactor = Cost of no load lossesinRs/KW              (A = 288239)

Bfactor = Cost of load lossesin Rs/KW                  (B = 93678)

Wi = Noloadlosses quoted by themanufacturerin KW



Wc = Load losses quotedby the manufacturer in KW
Note:

No (+)ve tolerance shall be   allowed  at any point of time  on the quoted losses after the  award. In case, the

losses  during type testing ,routine testing  etc.  are found above the quoted  losses, the award  shall stand

cancelled.  In such a case, the CPG money shall  also   be forfeited.

Annexure-Paint

Surface

Preparation
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coat
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coat

total

DFT

Colour

shade

Main tank,

pipes, conservator
tank, etc. (External
surfaces)

Blast

cleaning
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Epoxy

base Zinc
primer 30-40
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Epoxy   base

Zinc  primer

30-40
micron

Aliphatic
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hane (PU
Paint) (min
50 micron

Min
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micron

541 shade

of IS:5



Painting-Transformer Main tank, pipes, Conservator Tank, Radiator etc.-

ScheduleIA
GUARANTEEDTECHNICALPARTICULARSFORCOMPLETELYSELFP

ROTECTEDDISTRIBUTIONTRANSFORMERS

Sl.No.Description 6.3kVA 10 kVA16kVA 25kVA

1. Nameofthemanufacturerandp
laceofmanufacture

2. Continuousmaximumratingaspe
rthisspecification.

3. Normalratiooftransformer

Main tank,

pipes  (above  80

NB),
conservator

tank, etc
(Internal surfaces)

Blast

cleaning

Sa2½

Hot oil

resistant, non-
corrosive varnish
or paint

-- -- Min 30
micron

Glossy

white for paint

Radiator

(External
surfaces)

Chemical /

blast
cleaning

(Sa2½)

Epoxy base

zinc   primer

30-40 micron

Epoxy
ba

se

Zinc primer

Min 30-40
micron

Aliphatic

Polyureth
ane(PU

Paint)
(min)50
micron

Min

110
micron

541 shade

of IS:5

Radiator and

pipes   up   to   80

NB (Internal
surfaces)

Chemical

cleaning  if
required

Hot oil

proof low
viscosity

varnish or hot

oil resistant

non

corrosive paint

-- -- -- Glossy

white for paint



4. Method ofconnection HV/LV

5. Maximum current density inWindings :
1. HV(A/sqmm)
2. LV (A/sqmm)

6. Maximumhotspottemperature0C.(Ambie
ntairtemperatureonwhichaboveis
based)0C.

7. Maximum temperature:0C
(a) Maximumobservable oil

temperature(ambientairtemperat
ure onwhichabove isbased)

b) Maximumwindingtemperature
atanambienttemperatureof

8. No-load lossesat rated voltage (watt)

9. Fullloadlosses at750C (watt)
10. Totallossesat100% load (watt)

11. Totallossesat50% load(watt)

12. Efficiency atnormalvoltage :

(i) UnityPowerFactor
(a) At 50%load
(b) At 75%load
(c) At fullload

(ii) 0.8PowerFactor
(a) At 50%load
(b) At 75%load
(c) At fullload

13. Regulationaspercentage of
normalvoltage:

(a) Atunity powerfactor
(b) At0.8powerfactorlagging

14. Percentage impedancevoltageatnormal ratio betweenHVandLVwindings

15. Typeoftransformers,CRGO/amorphoustype

16. Type ofInsulationusedin
HV
Winding
sLVWind
ings

17. Type ofinsulationusedin
Corebolts

Corebolt
washersEnd
plates

Corelamination

18. Impulsewithstandtestvoltagelevel(kV)
HV Windings LVWindings

19. Characteristicsoftransformer oil

20. Totalcontent of oilin litres



21. Whether transformerwill be transported withoil?

22. Typeoftransformertank

23. Approximateoveralldimensions

a) Height mm
b) Length mm
c) Width mm

Tankdimensions

a) Diameter mm
b) Height mm

24. Massof insulated conductor

HV
(minimum)kg
LV
(minimum)kg

25. Massof core(minimum) kg(CRGOoramorphousmetal)

26. Massof complete transformerarranged fortransport (kg)

ADDITIONALDETAILS ScheduleIB

Sl.No. Description

1. Coregrade

2. Coredimensions mm

3. Grosscorearea cm2

4. Net Core area cm2

5. Flux density Tesla

6. MassofCore kg

7. Lossperkgofcore atthe specified flux density watt

8. Core window height mm

9. Center to centerdistanceofthecore mm

10. No.of LVTurns



11. No. of HVturns

12. Size ofLV Conductorbare/ covered(dia) mm

13. Size of HV conductorbare/covered(dia) mm

14. No.ofparallels

15. CurrentdensityofLVwinding A/sq mm

16. CurrentdensityofHVwinding A/sq mm

17. Massof the LV winding forTransformer kg

18. Massofthe HVwinding forTransformer kg

19. No.ofofLVCoils/phase

20. No. of HVcoils.phase

21. Height ofLVWindings mm

22. Height ofHVwinding mm

23. ID/ODofLVwindingHV mm

24. ID/ODofLVwinding mm

25. Sizeofthe ductinLVwinding mm

26. Sizeofthe ductinHVwinding mm

27. Sizeofthe ductbetween HV andLV mm

28. HV windingto LVclearance mm

29. HV windingto tank clearance mm

30. Calculatedimpedance %

31. HVto earthcreepagedistance mm

32. LV to earthcreepagedistance mm

ScheduleII

SOURCEOFMATERIALS/PLACESOFMANUFACTURE, TESTINGAND

INSPECTION

Sl.No. Item Sourceof
Material

PlaceofManu
facture

Placeoftesti
ngandinspe
ction

1. Laminations

2. Aluminium/Copper

3. Insulated windingwires



4. Oil

5. Pressboards

6. Kraftpaper

7. MSplates/Angles/Channels

8. Gaskets

9. Bushing HV/LV

10. Paints

Annexure - A

Check-list for Inspection of Prime quality CRGO for Transformers

During inspection of PRIME CRGO, the following points needs to be checked by the Transformer manufacturer.
Utilitity’s inspector shall verify all these points during inspection:-

ii) In case PRIME CRGO cutting is at works of Transformer Manufacturer:

Review of documents:

Purchase Order (unpriced)  to PRIME CRGO supplier/Authorised Agency
Manufacturer’s test certificate

Invoice of the Supplier

Packing List



Bill of Lading

Bill of Entry Certificate by Customs Deptt.

Reconciliation Statement as per format below
Certificate of Origin
BIS Certification

Format for Reconciliation/Traceability records

Packing List No./date /Quantity of PRIME CRGO received

Name of Manufacturer

Manufacturer test certificate No./date

Serial No. Details of
Package/Job

Drawing
reference

Quantity
Involved

Commulative
Quantity
Consumed

Balance
Stock

(iii) .1 Inspection of PRIME CRGO Coils:

PRIME CRGO-Manufacturer’s Identification Slip on PRIME CRGO Coils
Visual Inspection of PRIME CRGO Coils offered as per packing list ( for verification of coil
details as per Test certificate & healthiness of packaging).
Unique numbering inside of each sample of PRIME CRGO coil and verification of records
to be maintained in the register for consumption of CRGO coil.
ISI logo sticker on packed mother coil and ISI logo in Material TC.

2.2. During inspection of PRIME CRGO, surveillance testing of sample shall be carried out for Stacking
Factor, Permeability, Specific watt loss at 1.5 Tesla and/or 1.7 Tesla depending on the grade of PRIME
CRGO and aging test etc. applicable as per relevant IS/ IEC standard, Tech. Spec., MQP and
Transformer manufacturer plant standard.

Inspection Clearance  Report would be issued after this inspection

3 Inspection of PRIME CRGO laminations:  Transformer manufacturer will maintain records for traceability
of laminations to prime CRGO coils and burr/bow on laminations shall be measured. Utility  can review
these records on surveillance basis.

4. Inspection at the time of core building:
Visual Inspection of PRIME CRGO laminations.  In case of suspected mix-up/ rusting/decoloration, samples
may be taken for testing on surveillance basis for tests mentioned in A.2.2 above.

Above tests shall be witnessed by Utility. In case testing facilities are not available at Manufacturer’s
work, the sample(s) sealed by Utility to be sent to approved labs for testing.

Inspection Clearance  Report would be issued after this inspection

(ii) In case PRIME CRGO cutting is at  Sub-vendor of  Transformer Manufacturer:
Review of documents:

Purchase Order (unpriced) to PRIME CRGO supplier/ Authorised Agency



Purchase Order (unpriced)  to Core Cutter

Manufacturer test certificate

Invoice of the Supplier

Packing List

Bill of Lading

Bill of Entry Certificate by Customs Deptt.

Reconciliation Statement as per format below
Certificate of origin
BIS Certification

Format for Traceability records as below:-

Packing List No./date /Quantity of PRIME CRGO received

Serial
No.

Name of
consumer

Details of
Package/Job

Drawing
reference

Quantity
Involved

Commulative
Quantity
Consumed

Balance
Stock

Dispatch

(iv) .1 Inspection of PRIME CRGO Coils:
PRIME CRGO-Manufacturer’s Identification Slip on PRIME CRGO Coils
Visual Inspection of PRIME CRGO Coils offered as per packing list ( for verification of coil
details as per Test certificate & healthiness of packaging).
Unique numbering inside of each sample of PRIME CRGO coil and verification of
records to be maintained in the register for consumption of CRGO coil.

ISI logo sticker on packed mother coil and ISI logo in Material TC.

2.2. During inspection of PRIME CRGO, surveillance testing of sample shall be carried out for Stacking
Factor, Permeability, Specific watt loss at 1.5 Tesla and/or 1.7 Tesla, thickness depending on the
grade of PRIME CRGO and aging test etc. applicable as per relevant IS/ IEC standard, Tech. Spec.,
MQP and Transformer manufacturer plant standard.

Inspection Clearance  Report would be issued after this inspection

3 Inspection of PRIME CRGO laminations:

Transformer manufacturer representative will inspect laminations and issue their internal Inspection
Clearance  Report. Inspection will comprise of review of traceability to prime CRGO coils, visual
Inspection of PRIME CRGO laminations and record of burr/bow. After clearance given by transformer
manufacturer, Utility will issue an Inspection Clearance  Report after record review. If so desired  by
Utility, their representative may also join  transformer manufacturer representative during this
inspection.

Inspection Clearance  Report would be issued after this inspection

vii) Inspection at the time of core building:

Visual Inspection of PRIME CRGO laminations. In case of suspected mix-up/rusting/decoloration,
samples may be taken for testing on surveillance basis for tests mentioned in B.2.2.

Inspection Clearance  Report would be issued after this inspection



NOTE :-

a) Transformer Manufacturer to ensure that PRIME CRGO is procured from POWERGRID approved
vendors and CRGO manufacturer should have valid BIS Certificate for respective offered Grade.

14.2 Transformer Manufacturer should also involve themselves for ensuring the quality of CRGO laminations at
their Core Cutter’s works. They should visit the works of their Core cutter and carry out necessary checks.

b) General

If a surveillance sample is drawn and sent to TPL (if testing facility not available with the manufacturer),
the Transformer manufacturer can continue manufacturing at their own risk and cost pending TPL test
report on PRIME CRGO sample drawn. Decision for acceptance of PRIME CRGO shall be based upon report
of the sample drawn.

These checks shall be read in-conjunction with approved Quality Plan, specification as a
whole and conditions of contract.

Sampling Plan (PRIME CRGO)

33 / 11 kV -1st transformer   and   subsequently   at   random   10%   of

Transformers (min. 1) offered for inspection.

DTs and other ratings -1st transformer   and   subsequently   at   random   2%   of

Transformers (min. 1) offered for inspection.

NOTE:-One sample for each lot of CRGO shall be drawn on surveillance basis.

CRGO has to be procured  only from POWERGRID approved  vendors. List of such vendors is available at the
following website.  Since the list is  dynamic in nature, the site may be checked from time to time to see the list
of approved vendors.

http://apps.powergridindia.com/ims/ComponentList/Power-former%20upto%20420%20kV-CM%20List.pdf

3-Phase Distribution Transformers 11 or 33 kV/433-250V (Outdoor Type)

1. SCOPE:

i) Thisspecificationcoversdesign,engineering,manufacture,assembly,stagetesting,inspectionandtest
ingbeforesupplyanddeliveryatsiteofoilimmersed,naturallycooled3-phase11kV/433-250V
and33kV/433-250 V distribution transformersfor outdooruse.

ii) The
equipmentshallconforminallrespectstohighstandardsofengineering,designandworkmanshipandsh
allbecapableofperformingincontinuouscommercialoperation,inamanneracceptabletothepurchaser
,whowillinterpretthemeaningsofdrawingsandspecificationandshallhavethepowertorejectanyworko
rmaterialwhich,inhisjudgmentisnotinaccordancetherewith.Theofferedequipmentshallbecomplete
withallcomponentsnecessaryfortheireffectiveandtroublefreeoperation.Suchcomponentsshallbede
emedtobewithinthescopeofbidder’ssupplyirrespectiveofwhetherthosearespecificallybroughtoutint
hisspecification and /orthecommercialorderor not.

iii) Thetransformerandaccessoriesshallbedesignedtofacilitateoperation,inspection,maintenanceandr
epairs.Thedesignshallincorporateeveryprecautionandprovisionforthesafety ofequipmentas well
as staffengagedinoperation andmaintenanceofequipment.



iv) Alloutdoorapparatus,includingbushinginsulatorswiththeirmountings,shallbedesignedsoastoavoid
anyaccumulation ofwater.

2 STANDARDRATINGS:

Thestandardratingsshallbe16,25,63,100,160,200,250,315,400,500,630,1000,1250,

1600,2000and2500kVAfor11kVdistributiontransformersand100,160,200,315,400,500,

630, 1000,1250,1600,2000, 2500 kVAfor33 kVdistributiontransformers.

3 STANDARDS:

3.1 The majormaterials usedinthetransformershallconforminallrespectsto
therelevant/specifiedIndianStandardsandinternationalStandardswithlatestamendmentsthereofas
onbidopeningdate,unlessotherwisespecifiedherein.Someoftheapplicable IndianStandardsare
listedas hereunder:

3.2

Indian
Standard
s

Title Internation
alStandar
dsIS-2026 SpecificationforPowerTransformers IEC76

IS1180 (Part-I):
2014

OutdoorTypeOilImmersedDistributionTransformers
upto andincluding2500kVA,33kV-Specification

IS12444 SpecificationforCopper wire rod ASTMB-49
IS-335 SpecificationforTransformer/MineralOil IEC Pub296
IS-5 Specificationforcolorsforready mixed paints

IS-104 Ready mixedpaint,brushingzincchromate,priming
IS-2099 Specificationforhigh voltage porcelain bushing
IS-649 Testing forsteelsheets and stripsandmagneticcircuits

IS-3024 Coldrolled grain oriented electrical sheetsand strips
IS -4257 Dimensionsforclamping arrangementsforbushings
IS -7421 Specification forLow Voltage bushings
IS -3347 SpecificationforOutdoorBushings DIN42531 to 33
IS -5484 SpecificationforAlWirerods ASTMB- 233
IS -9335 Specification forInsulating Kraft Paper IEC554
IS -1576 Specificationfor InsulatingPressBoard IEC641
IS -6600 GuideforloadingofoilImmersedTransformers IEC76

IS -2362 Determination of watercontent in oil
forporcelainbushingoftransformer

IS -6162 Papercovered Aluminiumconductor
IS -6160 RectangularElectricalconductorforelectricalmachines
IS -5561 Electricalpowerconnector

IS -6103 Testing of specificresistance of electricalinsulating
liquids

IS -6262 Method of testforpowerfactorand dielectricconstantof
electricalinsulatingliquids

IS -6792 Determination of electrical strength ofinsulating oil
IS -10028 Installationandmaintenance oftransformers.

4 SERVICECONDITIONS:

4.1 TheDistributionTransformerstobesuppliedagainstthisSpecificationshallbesuitableforsatisfactory
continuous operationunder thefollowing climatic conditions asperIS2026(Part-I).

i) Location : Atvariouslocationsin the country



ii) Maximum ambientairtemperature (0C) : 50

iii) Minimum ambientair temperature(0C) : -5

iv) Maximum averagedaily ambientairtemperature (0C): 40

v) Maximumyearly weighted average : 32
ambienttemperature(0C)

vi) Maximum altitude above    Altitude  of  5000 meters  mean sea level (meters) :
for HP, J&K, Uttrakhand, Sikkim , Assam,  Meghalaya, Manipur, Nagaland, Tripura, Arunachal Pradesh
and Mizoram

Note:
1. Theclimaticconditionsspecifiedaboveareindicativeandcanbechangedbytheuserasper requirements.
2. Theequipmentshallgenerallybeforuseinmoderatelyhotandhumidtropicalclimate,conducive torust and

fungusgrowth unless otherwise specified.

5 PRINCIPALPARAMETERS:

5.1 Thetransformersshallbesuitableforoutdoorinstallationwiththreephase,50Hz,11kVor33kVsystemin
whichtheneutraliseffectivelyearthedandtheyshouldbesuitableforservicewithfluctuations insupply
voltageupto plus12.5% to minus 12.5%.

(i) Thetransformersshallconformtothefollowing specificparameters:

Sl.No. Item 11kVDistribution
Transformers

33kVDistributio
nTransformer

s

1 Systemvoltage(Max.) 12 kV 36 kV

2 RatedVoltage (HV) 11 kV 33 kV

3 RatedVoltage (LV) 433 -250V* 433 -250V*

4 Frequency 50 Hz+/-5%* 50 Hz+/-5%

5 No.of Phases Three Three

6 Connection HV Delta Delta

7 Connection LV Star(Neutral
broughtout)

Star(Neutral
broughtout)

8 Vectorgroup Dyn-11 Dyn-11

9 Typeofcooling ONAN ONAN



Audiblesoundlevels(decibels)atratedvoltageandfrequencyforliquidimmerseddistributiontransform
ersshallbeasbelow(NEMAStandards):

kVArating Audiblesoundlevels(decibels)

0-50 48

51-100 51

101-300 55

301-500 56

750 57

1000 58

1500 60

2000 61

2500 62

TECHNICALREQUIREMENTS:

6.1.1 COREMATERIAL

6.1.2.1 Thecoreshallbestack/woundtypeofhighgradeColdRolledGrainOrientedorAmorphousCoreannealed
steellaminationhavinglowlossandgoodgrainproperties,coatedwithhotoilproof
insulation,boltedtogether and tothe framesfirmly to prevent vibrationornoise. The
coreshallbestressrelievedbyannealingunderinertatmosphereifrequired.Thecompletedesignofcore
mustensurepermanencyofthecorelosswithcontinuousworkingofthetransformers.Thevalueofthema
ximumfluxdensityallowedinthedesignandgradeoflaminationusedshallbeclearly statedintheoffer.

6.1.2.2 Thebiddershouldofferthecoreforinspectionandapprovalbythepurchaserduringmanufacturingstage
. CRGO steel for core  shall be purchased only from the approved vendors, list of which is
available at http://apps.powergridindia.com/ims/ComponentList/Power-
former%20upto%20420%20kV-CM%20List.pdf

6.1.2.3 Thetransformerscoreshallbesuitableforoverfluxing(duetocombinedeffectofvoltageandfrequency)
upto12.5%withoutinjuriousheatingatfullloadconditionsandshallnotgetsaturated.
Thebiddershallfurnishnecessary designdatainsupportof this situation.

6.1.2.4 No-
loadcurrentupto200kVAshallnotexceed3%offullloadcurrentandwillbemeasuredbyenergisingthetra
nsformeratratedvoltageandfrequency.Increaseof12.5%ofratedvoltageshall notincreasetheno-
loadcurrent by 6%of full loadcurrent.

or

No-
loadcurrentabove200kVAandupto2500kVAshallnotexceed2%offullloadcurrentandwillbemeasured
byenergisingthetransformeratratedvoltageandfrequency.Increaseof12.5%ofratedvoltageshall
notincreasetheno-loadcurrentby 5%offull loadcurrent.

6.1.2.5 Please refer  to “Check-list for Inspection of Prime quality CRGO for Transformers”
attached  at Annexure-A.  It is mandatory  to follow  the procedure  given in this Annexure.

7 WINDINGS:

(i) Material:



7.1.1 HVandLVwindingsshallbe wound from SuperEnamelcovered /DoublePapercovered Aluminum
/ElectrolyticCopper conductor.

7.1.2 LV windingshall be suchthatneutral formationwill be attop.

7.1.3 The windingconstructionof singleHV coilwoundoverLVcoil is preferable.

7.1.4 Inter layerinsulation shallbe Nomex/Epoxy dotted Kraft Paper.

7.1.5 Proper bondingofinterlayer insulationwiththeconductor shall be
ensured.Test forbondingstrengthshallbe conducted.

7.1.6 Dimensionsofwindingcoilsareverycritical.Dimensionaltolerancesforwindingcoilsshallbewithin limits
as specifiedinGuaranteedTechnical Particulars(GTPSchedule I).

7.1.7 Thecore/coilassemblyshallbesecurelyheldinpositiontoavoidanymovementundershortcircuitconditi
ons.

7.1.8 Jointsinthewindingshallbeavoided.However,ifjointingisnecessarythejointsshallbeproperlybrazeda
ndtheresistanceofthejointsshallbelessthanthatofparentconductor.Incase offoil
windings,weldingofleads to foil can be donewithinthewinding.

8 TAPPINGRANGESANDMETHODS:

8.1.1 Notapping shall be providedfor distribution transformersup to100 kVA rating.

8.1.2 The tapping shall be as per provisions of IS: 1180 Part-I (2014).

8.1.3 Tapchangingshallbecarriedoutbymeansofanexternallyoperatedself-
positionswitchandwhenthetransformerisinde-
energisedcondition.SwitchpositionNo.1shallcorrespondtothemaximumplustapping.Eachtapchang
eshallresultinvariationof2.5%involtage.Arrangementforpadlockingshallbeprovided.Suitablealumin
umanodizedplateshallbefixedfortapchanging switch to knowthepositionnumberoftap.

9 OIL:

9.1 The insulating oil shall comply with the requirements of IS 335. Use of recycled oil is not
acceptable. The specific resistance of the oil shall be as per IS 335.

9.2 Oilshall be filtered andtestedforbreakdownvoltage(BDV)andmoisture contentbefore filling.

9.3 The oil shallbe filledundervacuum.

9.4 Thedesignandallmaterialsandprocessesusedinthemanufactureofthetransformer,shallbesuchas to
reduce toa minimum theriskofthedevelopmentofacidityintheoil.

10 INSULATIONLEVELS:

Sl.
No.

Voltage(kV)
ImpulseVoltag

e(kVPeak)
PowerFrequenc

yVoltage(kV)

1 0.433 - 3
2 11 75 28
3 33 170 70

11 LOSSES:



11.1 ThetransformerofHVvoltageupto11kV,thetotallosses(no-
load+loadlossesat750C)at50%ofratedloadandtotallossesat100%ofratedloadshallnotexceedthem
aximumtotallossvaluesgivenin Table-3 upto 200kVA& Table-6 for ratings
above200kVAofIS1180(Part-1):2014.

11.2
Themaximumallowablelossesatratedvoltageandratedfrequencypermittedat750Cfor11/0.433kVtra
nsformerscanbechosenbytheutilityasperTable-3upto200kVAandTable-
6forratingsabove200kVAasperEnergyEfficiencyLevel-2specifiedinIS1180(Part-
1):2014forallkVAratingsof distributiontransformers.

11.3 Theabovelossesaremaximumallowableandtherewouldnotbeanypositivetolerance.Bidswithhigherlo
ssesthantheabovespecifiedvalueswouldbetreatedasnon-
responsive.However,themanufacturercanofferlosseslessthanabovestatedvalues.Theutilitycaneval
uateofferswithlosseslowerthanthemaximumallowablelossesontotalowningcostbasisinaccordance
withmethodology givenin Annex-I.

12 TOLERANCES:

12.1 Nopositivetolerance shall be allowed onthe maximum lossesdisplayed onthe labelfor both
50%and100%loadingvalues.

13 PERCENTAGEIMPEDANCE:

Thepercentageimpedanceof transformersat750Cfordifferentratingsupto200kVAshallbeasper
Table 3andforratings beyond200 kVAshall be asper Table 6 ofIS1180(Part-1):2014.

14 Temperaturerise: The temperature rise over ambient shallnot exceedthelimitsgivenbelow:

14.1 The permissible temperature rise shall be as per IS: 1180 (Part-I):2014.

14.2 Thetransformershallbecapableofgivingcontinuousratedoutputwithoutexceedingthespecified
temperaturerise.Biddershallsubmitthecalculationsheet inthis regard.

15 PENALTYFORNONPERFORMANCE:

15.1 Duringtestingatsupplier’sworksifitisfoundthattheactual measuredlossesare morethan
thevaluesquotedbythebidder,thepurchasershallrejectthetransformerandheshallalsohavethe
rightto rejectthecompletelot.

15.2 Purchasershallrejecttheentirelotduringthetestatsupplier’sworks,ifthetemperaturerise
exceedsthespecifiedvalues.

15.3 Purchasershallrejectanytransformerduringthetestatsupplier’sworks,iftheimpedance
valuesdifferfrom theguaranteed values includingtolerance.

16 INSULATIONMATERIAL:

16.1 ElectricalgradeinsulationepoxydottedKraftPaper/Nomexandpressboardofstandardmakeorany
othersuperior materialsubjectto approvalofthepurchaser shall be used.

16.2 Allspacers,axialwedges/runnersusedinwindingsshallbemadeofpre-compressedPressboard-solid,
conforming totype B3.1ofIEC641-3-2.In case of cross-overcoilwinding of
HVallspacersshallbeproperlyshearedanddovetailpunchedtoensureproperlocking.Allaxialwedges/r
unnersshallbeproperlymilledtodovetailshapesothattheypassthroughthedesignedspacersfreely.Ins
ulationshearing,cutting,millingandpunchingoperationsshallbecarriedout insuch a
way,thatthereshould notbe anyburr anddimensional variations.



17.1 TANK:

 Transformer tank construction shallconform in allrespect to clause 15of IS1180(Part-1):2014.

 Theinternalclearanceoftankshallbesuch,thatitshallfacilitateeasyliftingofcorewithcoilsfrom
thetankwithoutdismantlingLVbushings.

 Alljoints oftankandfittings shall be oiltightandnobulgingshouldoccur duringservice.

 Inside oftankshall be paintedwith varnish/hotoil resistantpaint.

 The topcoverofthetankshallbe slightly sloping todrainrainwater.

 The tank plate and the lifting lugs shall be of such strength that the complete
transformer filled with oil may be lifted by means of lifting shackle/Hook Type.

 ManufacturershouldcarryoutallweldingoperationsaspertherelevantASMEstandardsand
submitacopyoftheweldingprocedureandwelderperformancequalificationcertificatestothecustomer
.

i) PLAINTANK:

17.2.1 Thetransformertankshallbeofrobustconstructionrectangular/octagonal/round/ellipticalinshapeand
shallbebuiltupofelectricallytestedweldedmildsteelplatesofthicknessof3.15mmforthebottomandtop
andnotlessthan2.5mmforthesidesfordistributiontransformersuptoandincluding25kVA,5.0mmand3
.15mmrespectivelyfortransformersofmorethan25kVAandupto andincluding 100 kVAand6mm and
4 mm respectivelyabove100kVA.Tolerancesas perIS1852 shall be applicable.

17.2.2 Incaseofrectangulartanksabove100kVAthecornersshallbefullyweldedatthecornersfrominsideando
utsideofthetanktowithstandapressureof0.8kg/cm2for30minutes.Incaseoftransformersof100kVAa
ndbelow,thereshallbenojointsatcornersandthereshallnotbemorethan 2 joints intotal.

17.2.3 Under operating conditions the pressure generated inside the tank should not exceed 0.4 kg/
sq. cm positive or negative. There must be sufficient space from the core to the top cover to
take care of oil expansion. The space above oil level in the tank shall be filled with dry air or
nitrogen conforming to commercial grade of IS 1747 for DT up to 63 KVA. For DT of 63 KVA
and above rating, conservator shall be provided.

(i) The tankshall bereinforcedbyweldedflats onall theoutsidewallsontheedgeofthetank.

(ii) Permanentdeflection:Thepermanentdeflection,whenthetankwithoutoilissubjectedtoavacuumof52
5mmofmercuryforrectangulartankand760mmofmercuryforroundtank,shallnot be more
thanthevalues as givenbelow:

(Allfigures are inmm)

Horizontallength of flatplate Permanentdeflection

Upto and including750 5.0

751to 1250 6.5

1251to 1750 8.0

1751to 2000 9.0



17.2.4 Thetankshallfurtherbecapableofwithstandingapressureof0.8kg/sq.cmandavacuumof0.7kg/sq.cm
(g) withoutanydeformation.

17.2.5 Theradiatorscanbetubetypeorfintypeorpressedsteel typetoachievethedesiredcoolingtolimitthe
specifiedtemperaturerise.

17.3 CORRUGATEDTANK:

17.3.1 Thebiddermay offer corrugated tanksfortransformersofallratings.

17.3.2 Thetransformertankshallbeofrobustconstructioncorrugatedinshapeandshallbebuiltupoftested
sheets.

17.3.3 Corrugationpanelshallbeusedforcooling.Thetransformershallbecapableofgivingcontinuousratedou
tputwithoutexceedingthespecifiedtemperaturerise.Biddershallsubmitthe calculationsheetinthis
regard.

17.3.4 Tankswithcorrugationsshallbetestedforleakagetestatapressureof0.25kg/sqcmmeasuredatthetopo
fthetank.

17.3.5 Thetransformerswithcorrugationshouldbeprovidedwithapalletfortransportation,thedimensionsofw
hichshouldbemorethanthelengthandwidthofthetransformertankwithcorrugations.

18 CONSERVATOR:

(i) Transformersofrating63kVAandabovewithplaintankconstruction,theprovisionofconservatorisman
datory.Forcorrugatedtankandsealedtypetransformerswithorwithoutinertgas cushion,
conservatorisnot required.

(ii) Whenaconservatorisprovided,oilgaugeandtheplainordehydratingbreathingdeviceshallbefittedtoth
econservatorwhichshallalsobeprovidedwithadrainplugandafillinghole[32mm(1¼”)]normalsizethr
eadwithcover.Inaddition,thecoverofthemaintankshallbeprovidedwithanairrelease plug.

(iii) Thedehydratingagentshallbesilicagel.Themoistureabsorptionshallbeindicatedbyachangeinthecolo
urofthesilicagelcrystalswhichshouldbeeasilyvisiblefromadistance.Volumeofbreathershallbesuitabl
efor500gofsilicagelconformingtoIS3401fortransformersupto200kVA and 1 kgfor
transformersabove 200 kVA .

(iv) Thecapacityofaconservatortankshallbedesignedkeepinginviewthetotalquantityofoilanditscontractio
nandexpansionduetotemperaturevariations.Thetotalvolumeofconservatorshallbesuchastocontain1
0%quantityoftheoil.Normally3%quantitytheoilshallbecontainedintheconservator.

(v) Thecoverofmaintankshallbeprovidedwithanairreleaseplugtoenableairtrappedwithintobereleased,u
nlesstheconservatorissolocatedastoeliminatethepossibilityofairbeingtrappedwithinthe maintank.

(vi) Theinsidediameterofthepipeconnectingtheconservatortothemaintankshouldbewithin20to50mman
ditshouldbeprojectedintotheconservatorsothatitsendisapproximately20mmabovethebottomofthec
onservatorsoastocreateasumpforcollectionofimpurities.Theminimum oil level (corresponding to-
50C)shouldbeabovethesumplevel.

19 SURFACE PREPARATIONANDPAINTING:



(i) GENERAL

19.1.1 Allpaints,whenappliedinanormal fullcoat, shall be
freefromruns,sags,wrinkles,patchiness,brushmarksorother defects.

19.1.2 Allprimersshallbewellmarkedintothesurface,particularlyinareaswherepaintingisevidentandthefirst
primingcoatshallbeappliedassoonaspossibleaftercleaning.Thepaintshallbeappliedbyairlesssprayac
cordingtomanufacturer’srecommendations.However,whereeverairlessspray is not
possible,conventionalspray be used withpriorapproval of purchaser.

19.2 CLEANINGANDSURFACEPREPARATION:

a) Afterallmachining,formingandweldinghasbeencompleted,allsteelworksurfacesshallbethoroughlycl
eanedofrust,scale,weldingslagorspatterandothercontaminationpriortoanypainting.

b) Steel surfaces shall beprepared by shot blastcleaning(IS9954) to gradeSq.
2.5ofISO 8501-1 or chemical cleaningincludingphosphatingofthe appropriatequality(IS 3618).

c) Chipping,scrapingandsteelwirebrushingusingmanualorpowerdriventoolscannotremovefirmlyadhe
rentmill-scale.Thesemethodsshallonlybeusedwhereblastcleaningisimpractical.Manufacturerto
clearlyexplainsuch areas inhis technicaloffer.

19.3 PROTECTIVECOATING:

19.3.1A s soonas all itemshavebeencleanedandwithin four hours ofthesubsequent
drying,theyshallbegivensuitableanti-corrosionprotection.

19.4 PAINTMATERIAL:

i) Followingarethetypesofpaintwhichmaybesuitablyusedfortheitemstobepaintedatshopandsupply
ofmatchingpaintto site:Heat resistant paint (Hot oilproof)forinside surface

ii) Forexternalsurfacesonecoatofthermosettingpowderpaintoronecoatofepoxyprimerfollowedbytwoc
oatsofsyntheticenamel/polyurethenebasepaint.Thesepaintscanbeeitherairdryingorstoving.

iii) Forhighlypollutedareas,chemicalatmosphereorforplacesveryneartotheseacoast,paintasabovewith
onecoatofhighbuildMicaceousironoxide(MIO)asanintermediatecoatmaybeused.

19.5 PAINTINGPROCEDURE:

i) Allpreparedsteelsurfacesshouldbeprimedbeforevisiblere-rustingoccursorwithin4hours,whichever
is sooner.Chemical treatedsteelsurfacesshallbe primed assoonas thesurface
isdryandwhilethesurfaceis still warm.

ii) Where thequalityoffilm is impaired by excess film thickness (wrinkling,mudcrackingor
generalsoftness) thesuppliershall remove theunsatisfactorypaintcoatingandapply another
coating.Asageneralrule,dryfilmthicknessshouldnotexceedthespecifiedminimumdryfilmthickensby
more than25%.

19.6 DAMAGEDPAINTWORK:

(i) Anydamageoccurringtoanypartofapaintingschemeshallbemadegoodtothesamestandardof
corrosion protection and appearance asthatwasoriginally applied.



(ii) Any damaged paint workshallbe made goodasfollows:

19.6.2.1 The damagedarea,togetherwithanareaextending25 mm aroundits boundary,shall
becleaneddown to bare metal.

19.6.2.2 Aprimingcoatshallbeimmediatelyapplied,followedbyafullpaintfinishequaltothatoriginally
appliedandextending50mm aroundtheperimeter oftheoriginal damage.

19.6.2.3 The repaintedsurfaceshallpresent a smoothsurface.Thisshallbeobtained
bycarefullychamferingthepaintedgesbefore andafterpriming.

19.6.2.4 The paint shade shall be as per Annexure-Paint which is attached herewith.

19.7 DRYFILMTHICKNESS:

19.7.1 Tothemaximumextentpracticablethecoatsshallbeappliedasacontinuousfilmofuniformthicknessand
freeofpores.Overspray,skips,runs,sagsanddripsshouldbeavoided.Thedifferentcoats mayormaynot
be ofthesame colour.

19.7.2 Eachcoatofpaintshallbeallowedtohardenbeforethenextisappliedaspermanufacturer’s
recommendation.

19.7.3 Particular attentionmust be paidto full film thicknessattheedges.

19.7.4 Therequirementsforthedryfilmthickness(DFT)ofpaintandthematerialstobeusedshallbeasgivenbelo
w:

Sl.
No.

Painttype Areatobe
painted

No.of
coat
s

Totaldryfilmth
ickness
(min.) (microns)

1. Thermosettingpowderp
aint

insideo
utside

01
01

30
60

2. Liquidpaint

a) Epoxy(primer)

b) P.U.Paint(Fi
nishcoat)

c) Hot oilpaint/ Varnish

outside

outside

inside

01

02

01

30

25 each

35/10

19.8 TESTSFORPAINTEDSURFACE:

19.8.1 The painted surface shall be tested for paint thickness.

19.8.2 The paintedsurface shallpassthecrosshatchadhesion test



andimpacttestasacceptancetestsandSaltspraytestandHardnesstestas typetestas perthe relevant
ASTM standards.
Note: Suppliershall guaranteethe paintingperformancerequirementfor aperiodofnotlessthan 5
years.

20 BUSHINGS:

20.1 The bushings arrangement shall be decided by utility during detailed engineering.

20.2 For33kV-36kVclassbushingsshallbeusedfortransformersofratings
500kVAandabove.Andfortransformersbelow500KVA,33kVclassbushings,for11kV -12
kVclassbushingsandfor
0.433 kV-1 kVclass bushings shall be used.

20.3 Bushingcanbe ofporcelain/epoxymaterial.Polymerinsulatorbushingsconformingwithrelevant
IECcanalso be used.

20.4 DimensionsofthebushingsofthevoltageclassshallconformtotheStandardsspecifiedanddimensiono
fclampingarrangementshall be as perIS4257

20.5 Minimumexternalphasetophaseandphasetoearthclearancesofbushingterminalsshallbeasfollows:

Voltage Clearance
Phasetophase Phasetoearth

33 kV 350mm 320mm
11 kV 255mm 140mm

LV 75mm 40mm

For DTs of 200 KVA and above, the clearances of cable box shall be as below:

Voltage Clearance
Phasetophase Phasetoearth

33 kV 350mm 220mm
11 kV 130mm 80mm

LV 25mm 20mm

20.6 Arcing hornsshallbe providedon HVbushings.

20.7 Brazingofallinterconnections,jumpersfromwindingtobushingshallhavecrosssectionlargerthan
thewindingconductor.All theBrazes shallbe qualifiedas perASME,section–IX.

20.8 Thebushingsshallbeofreputedmakesuppliedbythosemanufacturerswhoarehavingmanufacturing
and testingfacilitiesfor insulators.

20.9 Theterminalarrangementshallnotrequireaseparateoilchambernotconnectedtooilinthemaintank.

21 TERMINALCONNECTORS:

21.1 TheLVandHVbushingstemsshallbeprovidedwithsuitableterminalconnectorsasperIS5082soastoco
nnectthejumperwithoutdisturbingthebushingstem.Connectorsshallbewitheyeboltsso asto
receiveconductorfor HV.Terminalconnectors shallbe typetested as perIS 5561.

22 LIGHTNINGARRESTORS:

22.1 9 kV, 5 kA metal oxide lightning arrestors of reputed make conforming to IS 3070 Part-III, one



number per phase shall be provided.( To be mounted on pole or to be fitted under the HV
bushing with GI earth strip 25x4 mm connected to the body of the transformer with necessary
clamping arrangement as per requirement of purchaser.) Lightening arrestors with polymer
insulators in conformance with relevant IEC can also be used.  1 clamp for LA shall also be
provided for each HT bushing. Supply of LA is not included in DT supplier’s scope.

23 CABLEBOXES:

No cable box shall be provided in transformer below 200 kVA. Above 200kVA, Cable Boxes
shall be provided on both HV & LV side.

23.1 IncaseHV/LVterminationsaretobemadethroughcablesthetransformershallbefittedwithsuitablecab
leboxon11kVsidetoterminateone11kV/3corealuminiumconductorcableupto240
sq.mm.(Sizeasperrequirement).

ThebiddershallensurethearrangementofHTCableboxsoastopreventtheingressofmoistureintothebo
xduetorainwaterdirectlyfallingonthebox.ThecableboxonHTsideshallbeofthesplittypewithfacesplai
nandmachinedandfittedwithNeo-k-Texorsimilar
qualitygasketandcompletewithbrasswipingglandtobemountedonseparatesplittypeglandplatewith
nut-
boltarrangementandMSearthingclamp.Thebushingsofthecableboxshallbefittedwithnutsandstemt
otakethecablecoreswithoutbendingthem.Thestemshallbeofcopperwithcoppernuts.Thecrosssectio
noftheconnectingrodsshallbestatedandshallbeadequateforcarryingtheratedcurrents.OntheHVside
theterminalrodshallhaveadiameterofnotlessthan12mm.Thematerialofconnectingrodshallbecoppe
r.HTCablesupportclampshould be provided toavoidtension due to cableweight.

23.2 ThetransformershallbefittedwithsuitableLVcableboxhavingnon-
magneticmaterialglandplatewithappropriatesizedsinglecompressionbrassglandsonLVsidetotermin
ate1.1kV/single core XLPE armouredcable(Size as perrequirement).

24 TERMINALMARKINGS:

High voltage phase windings shall be marked both in the terminal boards inside the tank and
on the outside with capital letter 1U, 1V, 1W and low voltage winding for the same phase
marked by corresponding small letter 2U, 2V, 2W. The neutral point terminal shall be indicated
by the letter 2N. Neutral terminal is to be brought out and connected to local grounding
terminal by an earthing strip.

26.1 Thefollowing standard fittingsshallbe provided :

i. Ratingandterminalmarkingplates,non-detachable.

ii. Earthing terminalswith lugs -2 Nos.

iii. Lifting lugs for maintank andtopcover

iv. Terminalconnectorson theHV/LV bushings(For bareterminationsonly).

v. Thermometer pocketwithcap-1No.

vi. Air release device (for non-sealed transformer)
vii.HVbushings -3 Nos.
viii. LV bushings -4 Nos.

ix. Pulling lugs

x. Stiffener

xi. Radiators-No.andlengthmaybe mentioned(asperheatdissipationcalculations)/corrugations.

xii. Arcing horns on HT side - 3 No . Only clamps for lightning arrestor shall be provided.



xiii. Prismaticoillevel gauge.

xiv. Draincum samplingvalve.

xv. One filter valve on upper side of the transformer (For transformers above 200 kVA)

xvi. Oil fillingholehaving p.1-¼‘’ threadwith pluganddrain plug on theconservator.

xvii.Silica gel breather (for non-sealed type transformer)

xviii. Basechannel75x40mmforupto100kVAand100mmx50mmabove100kVA,460mmlong
withholes tomakethemsuitable for fixingon aplatform or plinth.

xix. 4No. rollersfortransformersof200kVAand above.

xx. Pressure relief device or explosion vent (above 200 kVA)

xxi. Oil level gauge

A. -5 ˚C and 90˚C marking for non-sealed type
Transformers

B.- 30˚C marking for sealed type transformers

xxii. Nitrogen / air filling device/ pipe with welded cover
Capable of reuse (for sealed type transformers)

xxiii.   Inspection hole for transformers above 200 kVA

xxiii. Pressure gauge for sealed type transformers above 200 kVA.
xxiv. Buchholz relay for transformers above 1000 KVA.

27 FASTENERS:

27.1 Allbolts,studs,screwthreads,pipethreads,boltheadsandnutsshallcomplywiththeappropriate Indian
Standardsformetric threads, orthe technical equivalent.

27.2 Boltsorstudsshallnotbelessthan6mmindiameterexceptwhenusedforsmallwiringterminals.

27.3 Allnuts andpins shall be adequatelylocked.

27.4 Whereverpossibleboltsshallbefittedinsuchamannerthatintheeventoffailureoflockingresultinginthe
nuts workinglooseand fallingoff,theboltwillremainin position.

27.5 Allbolts/nuts/washers exposed to atmosphere should be as follows.
a) Size 12 mm or below – Stainless steel

b) Above 12 mm- steel with suitable finish like electro galvanized with passivation or hot dip
galvanized.

27.6 Eachboltorstudshallprojectatleastonethreadbutnotmorethanthreethreadsthroughthenut,exceptw
henotherwiseapprovedforterminalboardstudsorrelaystems.Ifboltsandnutsareplacedsothattheyare
inaccessiblebymeansofordinaryspanners,specialspannersshallbeprovided.

27.7 Thelengthofthescrewedportionoftheboltsshallbesuchthatnoscrewthreadmayformpartof a shear
planebetweenmembers.

27.8 Taper washers shall be providedwherenecessary.

27.9 Protective washers of suitable material shall be provided frontand backofthesecuring screws.

28 OVERLOADCAPACITY:



28.1 Thetransformersshall be suitable forloadingasperIS6600.

29 TESTS:

29.1 Alltheequipmentofferedshallbefullytypetestedbythebidderorhiscollaboratoraspertherelevantstan
dards includingtheadditional typetests.
Thetypetestmusthavebeenconductedonatransformerofsamedesignduringthelastfiveyearsatth
etime ofbidding.The bidder shall furnishfoursets oftypetest reports alongwith theoffer.In case,
the offered  transformer is not type tested, the bidder  will conduct the type test as
per the relevant standards including the additional type tests at his own cost in
CPRI/ NABL accredited laboratory in the presence of employers representative(s)
without any financial liability to employer in the event of order placed on him.

29.2 Specialtestsotherthantypeandroutinetests,asagreedbetweenpurchaserandbiddershallalsobe
carriedoutaspertherelevant standards.

29.3 The requirements ofsitetests are also given inthis clause.

29.4 Thetestcertificatesforallroutineandtypetestsforthetransformersandalsoforthebushingsand
transformeroil shallbe submittedwiththebid.

29.5 TheprocedurefortestingshallbeinaccordancewithIS1180(Part-1):2014/2026asthecasemay be
exceptfor temperaturerisetest.

29.6 Beforedispatcheachofthecompletelyassembledtransformersshallbesubjectedto theroutine
testsatthemanufacturer’sworks.

30 ROUTINETESTS:

30.1 Ratio, polarity,phase sequence and vector group.

30.2 NoLoadcurrent andlossesatservice voltageand normal frequency.

30.3 Load losses at ratedcurrent andnormal frequency.

30.4 The test certificates for all routine and type tests for the transformers and also for the bushings and
transformer oil shall be submitted after the receipt of order.

30.5 Impedance voltagetest.

30.6 Resistanceofwindings ateach tap,cold (ator nearthetestbed temperature).

30.7 Insulationresistance.

30.8 Induced overvoltagewithstandtest.

30.9 Separate sourcevoltagewithstandtest.

30.10 Neutralcurrentmeasurement-Thevalueofzerosequencecurrentintheneutralofthestarwindingshall
not be morethan2%ofthe full loadcurrent.

30.11 Oilsamples (onesampleperlot) to comply withIS1866.

30.12 Measurementofnoloadlossesandmagnetizingcurrentatratedfrequencyand90%,100%and110%
ratedvoltage.

30.13 Pressure and vacuum test for checking the deflection on one transformer of each type in
every inspection.



31 TYPETESTSTOBECONDUCTEDONONEUNIT:

Inaddition to thetests mentionedinclause30 and31 followingtests shall be conducted:

31.1 Temperaturerisetestfordeterminingthemaximumtemperatureriseaftercontinuousfullloadrun.
Theambienttemperatureandtimeof testshouldbestatedinthe testcertificate.

31.2 Impulsevoltagetest:withchoppedwaveofIS2026part-III.BILfor11kVshallbe 75kVpeak.

31.3 Short circuitwithstandtest:Thermal anddynamic ability.

31.4 AirPressureTest:AsperIS –1180 (Part-1):2014.

31.5 MagneticBalance Test.

31.6 Un-balancedcurrenttest:Thevalueofunbalancedcurrentindicatedbytheammetershallnotbe more
than2%of thefullloadcurrent.

31.7 Noise-levelmeasurement.

31.8 Measurement ofzero-phase sequence impedance.

31.9 Measurementof Harmonicsofno-loadcurrent.

31.10 Transformertankshallbesubjectedtospecifiedvacuum.Thetankdesignedforvacuumshallbetestedat
aninternalpressureof0.35kgpersqcmabsolute(250mmofHg)foronehour.Thepermanentdeflectiono
fflatplatesafterthevacuumhasbeenreleasedshallnotexceedthevaluesspecifiedbelow:

Horizontallengthof flatplate(in mm) Permanentdeflection(inmm)

Upto andincluding750 5.0

751 to 1250 6.5

1251 to 1750 8.0

1751 to 2000 9.0

31.11 Transformertanktogetherwithitsradiatorandotherfittingsshallbesubjectedtopressure
correspondingtotwicethenormalpressureor0.35kg/sq.cmwhicheverislower,measuredatthebaseoft
hetankandmaintainedforanhour.Thepermanentdeflectionoftheflatplatesafter theexcess
pressurehas beenreleased, shall notexceedthefigures for vacuum test.

31.12 Pressurereliefdevicetest:Thepressurereliefdeviceshallbesubjecttoincreasingfluidpressure.Itshallo
peratebeforereachingthetestpressureasspecifiedintheaboveclass.Theoperatingpressureshallberec
orded. The device shall seal-off after theexcesspressurehasbeenreleased.

31.13 ShortCircuitTestandImpulseVoltageWithstandTests:Thepurchaserintendstoprocuretransf
ormersdesignedandsuccessfullytestedforshortcircuitandimpulsetest.Incasethetransformerspropo
sedforsupplyagainsttheorderarenotexactlyasperthetesteddesign,thesuppliershall be required to
carryouttheshortcircuittestandimpulsevoltagewithstandtestat theirowncostinthepresence
oftherepresentativeofthepurchaser.

31.13.1 The
supplyshallbeacceptedonlyaftersuchtestisdonesuccessfully,asitconfirmsonsuccessfulwithstandofs
hortcircuitandhealthinessoftheactivepartsthereafteronun-tankingafter ashortcircuit test.



31.13.2 Apartfromdynamicabilitytest,thetransformersshallalsoberequiredtowithstandthermalabilitytestor
thermalwithstandabilitywill havetobeestablished byway ofcalculations.

31.13.3 Itmayalsobenotedthatthepurchaserreservestherighttoconductshortcircuittestandimpulsevoltagew
ithstandtestinaccordancewiththeIS,afreshoneachorderedratingatpurchaser
cost,evenifthetransformers ofthesameratingandsimilar
designarealreadytested.Thistestshallbecarriedoutonatransformertobeselectedbythepurchasereith
eratthemanufacturer’sworkswhentheyareofferedinalotforsupplyorrandomlyfromthesuppliesalrea
dymadetopurchaser’sstores.Thefindingsandconclusionsofthesetestsshallbebindingon thesupplier.

32 ACCEPTANCETESTS:

32.1 Atleast10%transformersoftheofferedlot(minimumofone)shallbe
subjectedtothefollowingroutine/acceptancetestinpresenceofpurchaser’srepresentativeattheplace
ofmanufacturebeforedispatchwithoutanyextracharges.Thetestingshallbecarriedoutinaccordance
withIS:1180(Part-1):2014andIS:2026.

32.2 Checking of weights, dimensions, fitting and accessories, tank sheet thickness, oil quality,
material, finish and workmanship as per GTP and contract drawings on one transformer of
each type in every inspection.

32.3 Physicalverificationofcorecoilassemblyandmeasurementoffluxdensityofoneunitofeachrating,
inevery inspectionwith referenceto shortcircuit testreport.

32.4 Temperature risetestononeunitofthetotal orderedquantity.

33 TESTSAT SITE:

The purchaser will conduct the following test on receipt of transformers in their store. The utility
shall arrange all equipment, tools & tackle and manpower for the testing. The bidder will depute
his representative to witness the same. All such test shall be conducted by utility not later than
10 days from receipt of transformers.

i) Megger Test

ii) Ratio test

34 INSPECTION:

34.1 Inrespectofrawmaterialsuchascorestampings,windingconductors,insulatingpaperandoil,suppliers
hallusematerialsmanufactured/suppliedbystandardmanufacturersandfurnishthemanufacturers’te
stcertificateaswellastheproofofpurchasefromthesemanufacturers(excisegatepass)forinformation
ofthepurchaser.Thebiddershallfurnishfollowingdocumentsalong withtheir offerinrespect
oftherawmaterials:

i. Invoice of supplier.

ii. Mill’scertificate.

iii. Packinglist.

iv. Billoflanding.

v. Billof entry certificate by custom.

Please refer  to “Check-list for Inspection of Prime quality CRGO for
Transformers” attached  at Annexure-A.  It is mandatory  to follow  the procedure  given
in this Annexure.



35 INSPECTIONANDTESTINGOFTRANSFORMEROIL:

35.1 To ascertain the quality of the transformer oil, the original manufacturer’s tests report should be
submitted at the time of inspection. Arrangements should also be made for testing of transformer
oil as per IS: 335 , after taking out the sample from the manufactured transformers and tested in
the presence of purchaser’s representative.

35.2 Toensureaboutthequalityoftransformers,theinspectionshallbecarriedoutbythe
purchaser’srepresentativeatfollowingtwo stages:-

35.2.1 Anytime during receipt of raw material and manufacture/ assembly whenever the
purchaser desires.

35.2.2 At finishedstage i.e. transformersare fullyassembledand are ready for dispatch.

35.3 The stage inspectionshallbecarried outin accordance withAnnexure-II.

35.4 Afterthemainraw-
materiali.e.coreandcoilmaterialandtanksarearrangedandtransformersaretakenforproductionon
shopfloorandafewassemblyhavebeencompleted,thefirmshallintimatethepurchaserinthisregard
,sothatanofficerforcarryingoutsuchinspectioncouldbedeputed,asfaraspossiblewithinsevendays
fromthedateofintimation.Duringthestageinspectionafewassembledcoreshallbedismantledtoen
surethatthelaminationsusedareofgoodquality.Further,asandwhenthetransformersarereadyfor
despatch,anofferintimatingaboutthereadinessoftransformers,forfinalinspectionfor carryingout
tests as per relevant ISshall be sent by thefirm
alongwithRoutineTestCertificates.Theinspectionshallnormallybearrangedbythepurchaseratthe
earliestafterreceiptofofferforpre-
deliveryinspection.TheproformaforpredeliveryinspectionofDistributiontransformersisplaced
atAnnex- III.

35.5 Incaseofanydefect/defectiveworkmanshipobservedatanystagebythepurchaser’sInspectingOffi
cer,thesameshallbepointedouttothefirminwritingfortakingremedialmeasures.Furtherprocessin
gshouldonlybedoneafterclearancefromtheInspectingOfficer/purchaser.

35.6 Alltestsandinspectionshallbecarriedoutattheplaceofmanufactureunlessotherwisespecificallyagr
eeduponbythemanufacturerandpurchaseratthetimeofpurchase.Themanufacturershallofferthe
InspectorrepresentingthePurchaserallreasonablefacilities,withoutcharges,tosatisfyhimthatthe
materialisbeingsuppliedinaccordancewiththisspecification.ThiswillincludeStageInspectiondurin
gmanufacturingstageaswellasActivePart InspectionduringAcceptanceTests.

35.7 Themanufacturershallprovideallservicestoestablishandmaintainqualityofworkmanshipinhiswor
ksandthatofhissub-
contractorstoensurethemechanical/electricalperformanceofcomponents,compliancewithdrawi
ngs,identificationandacceptabilityofallmaterials,parts andequipmentas
perlatestqualitystandards ofISO9000.

35.8 Purchaser shall haveeveryright to appoint a thirdpartyinspection to
carryouttheinspectionprocess.

35.9 Thepurchaserhastherighttohavethetestcarriedoutathisowncostbyanindependentagencywhere
verthereisadisputeregardingthequalitysupplied.Purchaserhasrighttotest1%ofthesupplyselecte
deitherfromthestoresorfieldtocheckthequalityoftheproduct.Incaseofanydeviationpurchaserhav
eeveryrighttorejecttheentirelotorpenalizethemanufacturer, which may lead to
blacklisting,amongotherthings.

36 QUALITYASSURANCE PLAN:

36.1 Thebiddershallinvariablyfurnishfollowinginformationalongwithhisbid,failingwhichhisbidshallbel
iableforrejection.Informationshallbeseparatelygivenforindividualtypeofequipmentoffered.



36.2 Statementgivinglistofimportantrawmaterials,namesofsub-
suppliersfortherawmaterials,listofstandardsaccordingtowhichtherawmaterialsaretested,listoft
estsnormallycarriedoutonrawmaterialsinthepresenceofbidder’srepresentative,copiesoftestcert
ificates.

36.3 Information and copiesoftest certificatesas above in respectof bought out accessories.

36.4 List of manufacturingfacilitiesavailable.

36.5 Level ofautomationachievedandlist ofareas wheremanual processing exists.

36.6 Listofareasinmanufacturingprocess,wherestageinspectionsarenormallycarriedoutforquality
control and detailsofsuch tests andinspection.

36.7 Listoftestingequipmentavailablewiththebidderforfinaltestingofequipmentalongwithvalidcalibra
tionreports.Theseshallbefurnishedwiththebid.Manufacturershallposses0.1accuracyclassinstru
mentsformeasurement of losses.

36.8 QualityAssurancePlan (QAP)withhold pointsforpurchaser’s inspection.

36.9 The successfulbiddershallwithin30 daysofplacementoforder,submitfollowinginformation
tothepurchaser :

36.9.1 Listofrawmaterialsaswellasboughtoutaccessoriesandthenamesofsub-suppliersselected
fromthose furnished along with offer.

36.9.2 Type testcertificates oftheraw materials andboughtoutaccessories.

36.9.3 Thesuccessfulbiddershallsubmittheroutinetestcertificatesofboughtoutaccessoriesandcentral
excisepasses for rawmaterial atthetimeofroutinetesting.

36.9.4 ISI marking on the transformer is mandatory.  As per Quality Control Order for Electrical
Transformers- 2015, issued by Department of Heavy Industries, Government of India,  the
Standard / ISI marking on Distribution Transformers is mandatory and the product should
be manufactured in compliance with IS 1180 Part-1: (2014).

37 DOCUMENTATION:

37.1 Thebiddershallfurnishalongwiththebidthedimensionaldrawingsoftheitemsofferedindicatingall
thefittings.

37.2 Dimensionaltolerances.

37.3 Weight of individualcomponentsand total weight.

37.4 Anoutlinedrawingfront(bothprimaryandsecondarysides)andend-elevationandplanofthetank
and terminal gear, whereintheprincipal dimensions shall be given.

37.5 Typicalgeneralarrangementdrawingsofthewindingswiththedetailsoftheinsulationat
eachpointand coreconstruction of transformer.

37.6 Typicalgeneralarrangementdrawingshowingbothprimaryandsecondarysidesandend-elevation
andplan ofthetransformer.

38 PACKINGANDFORWARDING:

38.1 Thepackingshall bedoneas per themanufacturer’sstandardpractice.



However,itshouldbeensuredthatthepackingis suchthat,thematerial
wouldnotgetdamagedduringtransit byRail / Road / Sea.

38.2 The markingoneachpackageshall beas pertherelevantIS.

39 GUARANTEE

41.1 The manufacturers of the transformer shall provide a guarantee of 60 months from the
date of receipt of transformer at the stores of the Utility.  In case the transformer fails
within the guarantee period, the supplier will depute his representative within 15 days from
date of intimation by utility for joint inspection. In case, the failure is due to the reasons
attributed to supplier, the transformer will be   replaced/repaired by the supplier within 2
months from date of joint inspection.

41.2 Theoutageperiodi.e.periodfromthedateoffailuretillunitisrepaired/replacedshallnotbe
countedforarrivingattheguaranteeperiod.

41.3 Intheeventofthesupplier’sinabilitytoadheretotheaforesaidprovisions,suitablepenalactionwillbe
takenagainstthesupplierwhichmayinteraliaincludeblacklistingofthefirmfor
futurebusinesswiththepurchaserfor a certainperiod.

40 SCHEDULES:

42.1
Thebiddershallfillinthefollowingschedulewhichwillbepartoftheoffer.Iftheschedulearenotsu

bmitteddulyfilledinwith theoffer,theoffershall be liable for rejection.

Schedule-A : GuaranteedTechnicalParticulars

Schedule-B : Schedule ofDeviations

41 DEVIATIONS:

43.1 ThebiddersarenotallowedtodeviatefromtheprincipalrequirementsoftheSpecifications.However,
thebidderisrequiredtosubmitwithhisbidintherelevantscheduleadetailedlistofalldeviationswitho
utanyambiguity.Intheabsenceofadeviationlistinthedeviationschedules,itisunderstoodthatsuch
bidconformstothebidspecificationsandnopost-bidnegotiationsshall takeplace inthis regard.

43.2 Thediscrepancies,ifany,betweenthespecificationandthecataloguesand/orliteraturessubmitted
aspartoftheofferbythebidders,shallnotbeconsideredandrepresentationsinthis regard shall not
be entertained.

43.3 Ifitisobservedthattherearedeviationsintheofferinguaranteedtechnicalparticularsotherthanthos
especifiedinthedeviationschedulesthensuchdeviationsshallbetreatedasdeviations.

43.4 All theschedules shall beprepared by vendor andaretobeenclosedwiththebid.



Annex-I

METHODOLOGYFORCOMPUTINGTOTALOWNINGCOST

TOC=IC+(AxWi) +(BxWc)  ;  Losses  in KW

Where,

TOC = TotalOwningCost

IC = Initialcost including taxes of transformer as quoted by the
manufacturer

Afactor = Cost of no load lossesinRs/KW              (A = 288239)

Bfactor = Cost of load lossesin Rs/KW                  (B = 93678)

Wi = Noloadlosses quoted by themanufacturerin KW

Wc = Load losses quotedby the manufacturer in KW

Note: No (+)ve tolerance shall be allowed  at any point of time  on the quoted losses after the  award. In case,
the losses during type testing, routine testing etc are found above the quoted  losses, the award  shall stand
cancelled.  In such a case, the CPG money shall also be forfeited.



Annexure-Paint

Painting-Transformer Main tank, pipes, Conservator Tank, Radiator etc.-

Surface

Preparation

primer

coat

intermediat
e under
coat

finish

coat

total

DFT

Colour

shade

Main tank,

pipes, conservator
tank, etc. (External
surfaces)

Blast

cleaning

Sa2½

Epoxy

base Zinc
primer 30-40
micron

Epoxy   base

Zinc  primer

30-40
micron

Aliphatic

Polyuret
hane (PU
Paint) (min
50 micron

Min

110
micron

541 shade

of IS:5

Main tank,

pipes  (above  80

NB),
conservator

tank, etc
(Internal surfaces)

Blast

cleaning

Sa2½

Hot oil

resistant, non-
corrosive varnish
or paint

-- -- Min 30
micron

Glossy

white for paint

Radiator

(External
surfaces)

Chemical /

blast
cleaning

(Sa2½)

Epoxy   base

zinc   primer

30-40 micron

Epoxy
ba

se

Zinc primer

Min 30-40
micron

Aliphatic

Polyureth
ane(PU

Paint)
(min)50
micron

Min

110
micron

541 shade

of IS:5

Radiator and

pipes   up   to   80

NB (Internal
surfaces)

Chemical

cleaning  if
required

Hot oil

proof low
viscosity

varnish or hot

oil resistant

non

corrosive paint

-- -- -- Glossy

white for paint



Annexure– II

PROFORMAFORSTAGE INSPECTIONOFDISTRIBUTIONTRANSFORMERS

(A) GENERALINFORMATION:

1. Nameof firm : M/s.

2. OrderNo.and Date :

3. Rating-wise quantityoffered :
4. Detailsofoffer

a) Rating
b) Quantity
c) SerialNumbers

5. Detailsof laststage inspectedlot:
a) Totalquantityinspected
b) SerialNumbers
c) Date of stageinspection
d) Quantityofferedforfina

linspectionof
(a) above withdate

(B) Availabilityofmaterialforoffered quantity:

Detailstobe filledin

(C) Positionofmanufacturingstageoftheofferedquantity:

a) Completetankedassembly
b) Core and coilassembly ready
c) Coreassembled
d) Coilsreadyforassembly

(i) HVCoils

(ii) LVCoils
Note: (i) A quantity of less than 100 Nos. shall not be entertained for stage inspection. If the awarded  quantity

is less  than 100 Nos., then whole lot shall be offered  in single lot.

(ii) The stageinspectionshall becarriedoutincase :-

(a) Atleast25%quantityoffered has beentankedand
(b) corecoilassemblyoffurtheratleast30%ofthequantityofferedhasbeencompl

eted.

(iii) QuantityofferedforstageinspectionshouldbeofferedforfinalInspectionwithin15daysfromt
hedateofissuanceofclearanceforstageinspection,otherwisestageinspection
alreadyclearedshall be liablefor cancellation.



Sl.
No

Particulars Asoffered Asobserved Deviationand
Remarks

(D) InspectionofCore:
(I) CoreMaterial
(1) Manufacturer’sCharacteristicCe

rtificate in respectof gradeof
laminationused.(Please
furnish testcertificate)

(2) Remarksregarding
Rusting

andsmoothnessofcore.(3) Whether laminations
usedfortop andbottom
yokeare inone piece.

(II) CoreConstruction:
(1) No.ofSteps

(2) DimensionofSteps

StepNo. 1 2 3 4 5 6 7 8  9 10 1112
Asoffered:

W mm

T mm

Asfound:
W mm
T mm

(3) Core Dia(mm)

(4) TotalcrossSection areaof core

(5) EffectivecrossSectionalareaofcore

(6) Clamping arrangement

(i)Channel Size

(ii) Bolt size and No.

(iii) Tie Rods size andNo.

(iv)Painting

(a)Channels

(b) TieRods

(c) Bolts



(7) Whether topyokeis cut
forLV connection.

(8) Ifyes,at7
above,whetherReinforcementisdone.

(9) Size of Support Channels provided for
Core base and bottom yoke (Single piece
of channels are only acceptable)This will
not be applicable for Amorphous core.
For Amorphous core, core clamps with
locking arrangement with tank base cover
will be provided.

This will not be applicable for
Amorphous core.  For Amorphous core,
core clamps with locking arrangement
with tank base cover will be provided.

.
(10)Thickness ofinsulationprovided

between corebaseand
supportchannel.

(11)core length
(legcentertolegcenter)

(12)Windowheight

(13)Coreheight

(14)Coreweightonly(withoutch
annelsetc.)

(E) INSPECTIONOFWINDING

(I) Windingmaterial

(1) Materialused for

(a) HV winding

(b) LVwinding

(2) Grade of materialfor

(a) HV winding

(b) LV winding

3) Test certificate
ofmanufacturer(enclosecopy)
forwinding materialof:

(a) HV



(b) LV

(II) CONSTRUCTIONALDETAILS
(1) Sizeof

CrossSectionalareaof
conductor for:(a) HV winding

(b) LVwinding
(2) Typeofinsulation

forconductorof:

a) HV winding

(b) LVwinding

(3) Diameter of wireused
fordeltaformation (mm)

(4)Diameterofcoilsin:

a) LVwinding

i) Internal dia(mm)

ii) Outerdia (mm)

b) HV winding

i)Internaldia (mm)

ii)Outerdia(mm)

(5)CurrentDensityofwindingmate
rialusedfor :

(a) HV

(b) LV

(6) Whether neutral formation on top.
(7) HVCoils/Phase

a) Number

b) Turns/coil

c) Totalturns

(8) LVCoils/Phase

a) Number

b) Turns/coil



c) Total turns

(9) Methodof HVCoilJoints

(10) Totalweightofcoilsof

a) LVwinding(kg)

b) HV winding(kg)

(F) INSULATIONMATERIALS :

(I) MATERIAL:

1) Craftpaper

a) Make

b) Thickness(mm)

c) Test Certificate
ofmanufacturer(enclosecopy)
.

2) PressBoard

a) Make

b) Thickness(mm)

c) Test Certificate
ofmanufacturer(enclosecopy)
.

3) Materialusedfor
topandbottomyoke
andinsulation

(II) Type
andthicknessof

materialused: (mm)
a) Between core andLV

b) Spacers

c) Interlayer
d) BetweenHVandLVwinding
e) Between phases

f) End insulation

(G) CLEARANCES: (mm)

(I) Relatedtocoreand
windings



1) LV to Core (Radial)
2) BetweenHV andLV

(Radial)

3) (i) Phase to phase
betweenHVConductor

(ii)WhethertwoNos.PressBoar
d each of
minimum1mmthickprov
idedtocover the tie
rods.

4) Thickness of locking
spacersbetween
LVcoils(mm)

5) Axialwedges
betweenHVandLVcoils/pha
se(Nos.)

6) No.of
radialspacersperphase
betweenHVcoils7) Sizeof ductbetween
LVandHVwinding (mm)

(II) Betweencore-coilassembly
andtank:(mm)
1) Between winding and body:

a) Tank lengthwise

b) Tank Breadthwise
2) Clearancebetweentopcover

and top yokeupto100
kVAandbetween topcover
and top
mostlivepartoftapchangings
witchfor200 kVAandabove.

(H) TANK :

(I) Constructionaldetails:
1) Rectangularshape
2) Thicknessof sidewall(mm)
3) Thicknessof top and

bottomplate(mm)
4) Provisionofsloppingtopcover

towardsHV bushing.





Sl.
N
o

Particulars Asoffered Asobserved Deviation and
Remarks

b) Pressureof0.8kg/sqcm
for 30 minutes.

(I) RAIDATORS:

1. Fin Radiatorsof1.25 mm thick
sheet
a) Dimension ofeach fin

(LxBxT)
b) Finsperradiator
c) TotalNo.ofradiators

2.
Verificationofmanufactu

rer’stestcertificateregardingHea
t

dissipation(excludingTo
p andBottom)inw/sq m3. Verificationofpositionof
radiatorwithrespecttobushing.

(J) CONSERVATOR:
1. Dimensions (L x D)(inmm)

2. Volume(m3)
3.

InsidediaofConservatort
ankpipe(mm)4.
Whetherconservatoroutletpipei

sprojectedapprox.20mm
insidetheconservatortank.5.
Whetherarrangementmade

sothatoil doesnotfall on
the activeparts.6. Whetherdiecastmetaloil
levelgauge indicator
havingthreepositions at (-

5oC,30oC and

98oC)is provided.7. Whether drain plug
andfillingholewith cover
isprovided.

8.
InnersideoftheconservatorTankp

aintedwith-
(K) BREATHER:

1. Whether Die
castAluminiumbody
breatherforsilicagelprovided.

2. Make

3. Capacity



Sl.No
(L)

Particulars
TERMINALS:

Asoffered Asobserved
Deviationand
Remarks

1. Materialwhether of Brass
Rods/TinnedCopper.
a) HV
b) LV

2. Size(diainmm)
a) HV
b) LV

3. Method of Star
connectionformedonLV
sideof6mm thick(Should use
Al./Cu. Flat bolted/
brazed withcrimped

lugson
windingalternativelyfor 63 and100
kVAratings brazingis
donecoveredwithtubularsleeveduly
crimped).

- Pleasestatedimensions ofAl/
Cuflatortubularsleeveused.(mm)

4. Method
ofConnectionofLVwinding to
LVBushing(endofwindingshould
be crimpedwithlugs
(Al/Cu)andboltedwith
bushingstud).5. Method
ofConnectionofHVwinding to
HVbushing(Copperjointshould
be doneby usingsilverbrazing
alloy and forAluminium,
brazingrod or
withtubularconnectorcrimped
atthreespots).

6. Whether SRBPtube/insulated
paperused forformation
ofDelta onHV.

7.WhetherEmpire
sleevesusedontheportionofHV
windingjoiningtoHVbushing.

8. Whetherneutralformation is
coveredwith cottontape

Whether arrangement forstudsforfittingof
HVBushingare indiamondshape(so

3. thatArcing Hornsareplaced vertically).
4. Positionof mounting of LV bushings.
5. BushingClearance:(mm)

a) LV to Earth



b) HV to Earth
c) Between LV Bushings
d) Between HVBushings

(N) TANKBASECHANNEL/
ROLLERS:

1.Sizeofchannel(mm)

2. Whetherchannelsweldedacross the length
ofthetank

3. Sizeandtypeofroller(mm)
(O) OIL :

1.Nameofsupplier
2. Breakdownvoltage ofoil:(kV)
i)Filledintankedtransformer
ii)Instoragetank(tobetestedbyInspecting
Officer).
3.Supplier’stestcertificate(enclosecopy)

(P) ENGRAVING:

1. Engraving / punching Sl. No. and name of
firm on top channel / clamp or on separate
plate which is firmly welded to the top channel/
clamp.
i) Onbottomof clampingchannelof core-coil
assembly.
ii)Engraving of Sl. No. and name of firm on side
wall and top cover of tank along with date of
dispatch.

(Q)
i)MS plateofsize125x125 mm
weldedonwidth side ofstiffner
ii)Following detailsengraved (as per
approvedGTP):

(a)Serial Number
(b)Name of firm
(c)OrderNo.and Date
(d)Rating
(e)NameofInspectingOfficer
(f)Designation
(g)Dateofdispatch

(R) NAMEPLATE DETAILS:
Whether NamePlateisas
perapproveddrawing

(S) ColourofTransformer
1. Tank body  colour shall be as per Annexure-Paint which is
attached herewith
2. Conservator colour shall be as per Annexure-
Paint which is attached herewith .

(T) CHECKINGOFTESTINGFACILITIES:
(Calibration certificatealsotobe
checkedforitsvalidity)
TESTS:

1. No Load Current
2.NoLoad Loss
3.%Impedance
4. LoadLosses
5.InsulationResistanceTest



6.Vector GroupTest(phaserelationship)

7.RatioandPolaritytestrelationship
8. TransformerOilTest(Break Down Voltage)
9.Magnetic Balance
10. Measurementofwinding
resistance(HVandLVboth)
11.Inducedovervoltagewithstandtest
(DoublevoltageandDoublefrequency)
12.Separatesourcepowerfrequency
withstandtestat28kVforHVand3kVforLV(onemin
ute).
13. Airpressure/Oil leakage Test
14.Vacuumtest
15.Unbalancedcurrenttest
16.Temperaturerise(HeatRun)test.

(U)

We have specificallycheckedthefollowing
and foundthesameas per
G.T.P./deviationsobserved as
mentionedagainsteach:i) Rustlessnessof CRGOlaminations used
ii)Core steps
iii) Core area
iv)Core weight
v) Winding crosssectionalarea
a)LV
b) HV
vi) Weightofwindings
vii)Clearancebetweenwindingandwallof
tank(mm)
a)Length-wise
b) Breadth-wise
viii)Clearancebetweentopofyoke/topmostlivep
artoftapchangertotankcover.
ix)DetailsofNeutralformation
x) Connections tobushings:
a)LV
b) HV
xi) Slopeoftanktop
xii)Positionofmountingofbushings



Annexure - A

Check-list for Inspection of Prime quality CRGO for Transformers

During inspection of PRIME CRGO, the following points needs to be checked by the Transformer manufacturer.
Utilitity’s inspector shall verify all these points during inspection:-

iii) In case PRIME CRGO cutting is at works of Transformer Manufacturer:

Review of documents:

Purchase Order (unpriced)  to PRIME CRGO supplier/Authorised Agency
Manufacturer’s test certificate

Invoice of the Supplier

Packing List

Bill of Lading

Bill of Entry Certificate by Customs Deptt.

Reconciliation Statement as per format below
Certificate of Origin
BIS Certification

Format for Reconciliation/Traceability records

Packing List No./date /Quantity of PRIME CRGO received

Name of Manufacturer

Manufacturer test certificate No./date

.1 Inspection of PRIME CRGO Coils:

PRIME CRGO-Manufacturer’s Identification Slip on PRIME CRGO Coils
Visual Inspection of PRIME CRGO Coils offered as per packing list ( for verification of coil
details as per Test certificate & healthiness of packaging).
Unique numbering inside of each sample of PRIME CRGO coil and verification of records
to be maintained in the register for consumption of CRGO coil.
ISI logo sticker on packed mother coil and ISI logo in Material TC.

2.2. During inspection of PRIME CRGO, surveillance testing of sample shall be carried out for Stacking
Factor, Permeability, Specific watt loss at 1.5 Tesla and/or 1.7 Tesla depending on the grade of PRIME
CRGO and aging test etc. applicable as per relevant IS/ IEC standard, Tech. Spec., MQP and
Transformer manufacturer plant standard.

Serial No. Details of
package/job

Drawing
Reference

Quantity
Involved

Cumulative
Quantity
Consumed

Balance
stock



Inspection Clearance  Report would be issued after this inspection

3 Inspection of PRIME CRGO laminations:  Transformer manufacturer will maintain records for traceability
of laminations to prime CRGO coils and burr/bow on laminations shall be measured. Utility  can review
these records on surveillance basis.

4. Inspection at the time of core building:
Visual Inspection of PRIME CRGO laminations.  In case of suspected mix-up/ rusting/decoloration, samples
may be taken for testing on surveillance basis for tests mentioned in A.2.2 above.

Above tests shall be witnessed by Utility. In case testing facilities are not available at Manufacturer’s
work, the sample(s) sealed by Utility to be sent to approved labs for testing.

Inspection Clearance  Report would be issued after this inspection

(iii) In case PRIME CRGO cutting is at  Sub-vendor of  Transformer Manufacturer:
Review of documents:

Purchase Order (unpriced) to PRIME CRGO supplier/ Authorised Agency

Purchase Order (unpriced)  to Core Cutter

Manufacturer test certificate

Invoice of the Supplier

Packing List

Bill of Lading

Bill of Entry Certificate by Customs Deptt.

Reconciliation Statement as per format below
Certificate of origin
BIS Certification

Format for Traceability records as below:-

Packing List No./date /Quantity of PRIME CRGO received

Name of Manufacturer

Manufacturer test certificate No./date

.1 Inspection of PRIME CRGO Coils:

PRIME CRGO-Manufacturer’s Identification Slip on PRIME CRGO Coils
Visual Inspection of PRIME CRGO Coils offered as per packing list ( for verification of coil
details as per Test certificate & healthiness of packaging).
Unique numbering inside of each sample of PRIME CRGO coil and verification of records
to be maintained in the register for consumption of CRGO coil.
ISI logo sticker on packed mother coil and ISI logo in Material TC.

2.2. During inspection of PRIME CRGO, surveillance testing of sample shall be carried out for Stacking
Factor, Permeability, Specific watt loss at 1.5 Tesla and/or 1.7 Tesla, thickness depending on the

Serial
No.

Name of
Customer

Details of
package/job

Drawing
Reference

Quantity
Involved

Cumulative
Quantity
Consumed

Balance
stock

Dispatch
Details



grade of PRIME CRGO and aging test etc. applicable as per relevant IS/ IEC standard, Tech. Spec.,
MQP and Transformer manufacturer plant standard.

Inspection Clearance  Report would be issued after this inspection

3 Inspection of PRIME CRGO laminations:

Transformer manufacturer representative will inspect laminations and issue their internal Inspection
Clearance  Report. Inspection will comprise of review of traceability to prime CRGO coils, visual
Inspection of PRIME CRGO laminations and record of burr/bow. After clearance given by transformer
manufacturer, Utility will issue an Inspection Clearance  Report after record review. If so desired  by
Utility, their representative may also join  transformer manufacturer representative during this
inspection.

Inspection Clearance  Report would be issued after this inspection

viii) Inspection at the time of core building:

Visual Inspection of PRIME CRGO laminations. In case of suspected mix-up/rusting/decoloration,
samples may be taken for testing on surveillance basis for tests mentioned in B.2.2.

Inspection Clearance  Report would be issued after this inspection

NOTE :-

a) Transformer Manufacturer to ensure that PRIME CRGO is procured from POWERGRID approved vendors
and CRGO manufacturer should have valid BIS Certificate for respective offered Grade.

14.3Transformer Manufacturer should also involve themselves for ensuring the quality of CRGO laminations at
their Core Cutter’s works. They should visit the works of their Core cutter and carry out necessary checks.

c) General

If a surveillance sample is drawn and sent to TPL (if testing facility not available with the manufacturer),
the Transformer manufacturer can continue manufacturing at their own risk and cost pending TPL test
report on PRIME CRGO sample drawn. Decision for acceptance of PRIME CRGO shall be based upon report
of the sample drawn.

These checks shall be read in-conjunction with approved Quality Plan, specification as a
whole  and conditions of contract.

Sampling Plan (PRIME CRGO)

33 / 11 kV -1st transformer   and   subsequently   at   random   10%   of

Transformers (min. 1) offered for inspection.

DTs and other ratings -1st transformer   and   subsequently   at   random   2%   of

Transformers (min. 1) offered for inspection.

NOTE:-One sample for each lot of CRGO shall be drawn on surveillance basis.

CRGO has to be procured  onlyfrom POWERGRID approved  vendors. List of such vendors is available at the
following website.  Since the list is  dynamic in nature, the site may be checked from time to time to see the list
of approved vendors.

http://apps.powergridindia.com/ims/ComponentList/Power-former%20upto%20420%20kV-CM%20List.pdf



1. ACSR CONDUCTOR

1. SCOPE
This section covers design, manufacture, testing before dispatch, packing, supply and delivery for
destination of Kms of  ACSR  Squirrel, Weasel,  Rabbit", Racoon,  Dog  and  Panther Conductor.

2. STANDARDS
TheConductorshallalsocomplyinallrespectswiththeIS:398(Part-II)-
1996withlatestamendmentsunlessotherwisestipulatedinthisspecificationoranyotherInternation
alStandards which ensureequal or higherqualitymaterial.
TheACSRConductorshallalso conformtothefollowingstandards.

Sl.
No.

Indian
Standards

Title International

1 IS:209-1979 SpecificationforZinc BS-3436-1961
2 IS:398-1996 Specificationforaluminumconductorsforoverhead

transmissionpurposes.

Part-II Aluminumconductors IEC-209-1966

Galvanizedsteelreinforced BS-215(Part-II)
3 IS:1521-1972 Method of Tensile Testingof Steelwire ISO/R89-1959

4 IS:1778-1980 Reelsand Drums forBareconductors BS-1559-1949

5 IS:1841-1978 E.C.Grade Aluminum rod produced by rolling

6 IS:2629-1966 RecommendedpracticeforHotDipGalvanizingofiron
and steel

7 IS:2633-1986 Methodoftestinguniformityofcoatingofzinccoated
articles.

8 IS:4826-1968 Galvanizedcoatingson round steelwires. ASTMA472-729
9 IS:5484-1978 E.C.GradeAluminiumrodproducedby continuous

casting and rolling.
10 IS:6745-1972 Methodsofdeterminationofweightofzinc-coatingof

zinccoatedironand steel articles
BS-443-1969

Offers conformingtostandardsotherthanIS-
398shallbeaccompaniedbytheEnglishversionofrelevantstandardsinsupportoftheguaranteedt
echnicalparticularstobefurnished asper format enclosed.

3. GENERALTECHNICALREQUIREMENTS
TheGeneralTechnicalRequirementsaregiveninSection-II.TheConductorshallconformtothese
technical requirements.
The Biddershall furnishguaranteedtechnicalparticularsinSection-III.

3.1. MATERIALS/WORKMANSHIP
3.1.1. Thematerialofferedshallbeofbestqualityandworkmanship.Thesteelcored

aluminumconductorstrandsshallconsistofharddrawnaluminiumwiremanufacturedfromnotless
than99.5%pureelectrolyticaluminiumrodsofE.C.gradeandcoppercontentnotexceeding0.04%.
TheyshallhavethesamepropertiesandcharacteristicsasprescribedinIEC:889-
1987.Thesteelwireshallbemadefrommaterialproducedeitherbytheacidorbasicopenhearthproc
essorbyelectricfurnaceprocessorbasicoxygenprocess.SteelwiredrawnfromBessemerprocess
shallnot be used.

3.1.2. Thesteelwiresshallbeevenlyanduniformlycoatedwithelectrolytichighgrade,99.95%purityzincc
omplyingwiththelatestissueofIS-
209forzinc.TheuniformityofzinccoatingandtheweightofcoatingshallbeinaccordancewithSectio



n-IIandshallbetestedanddetermined according to the latestIS-2633orany other
authoritativestandard.

3.1.3. The steel strands shall be hot dip galvanized as per IS: 4826.  The coating shall be
smooth, continuous, and of uniform thickness,free from imperfections and shall withstand
minimum three dips after stranding in standard preece test. The steel strands shall be
preformed and postformed in order to prevent spreading of strands in the event of cutting
of composite core wire. The properties and characteristics of finished strands and
individual wires shall be as prescribed in IEC: 888- 1987.If tested  after stranding,
reference  shall also be made  to cl. 4.1.1 and cl. 4.2.3 of IS : 4826.

4. CONDUCTORPARAMETERS
The Parametersofindividualstrandsand compositesteelcored aluminum conductor, shall
beinaccordancewiththevalues giveninSection-II.
Creepinaconductorisattributedpartlyduetosettlementofstrandsandpartlyduetonon-
elasticelongationofmetalwhensubjectedtoload.Themanufacturerofconductorshallfurnishthe
amountofcreepwhichwilltakeplacein10,20,30,40and50yearsalongwiththesupportingcalculati
ons. Thecalculationsshould bebasedoneverydaytemperatureof 32 ºC
andeverydaytensionof25%ofUTSofconductor of11/33 KV Lines.

5. TOLERANCES
ThetolerancesonstandarddiameterofAluminumandSteelwiresshallbeasdetailedinspecifictech
nical requirements.
Thecross-
sectionofanywireshallnotdepartfromcircularitybymorethananamountcorresponding
tothetolerance onthe standarddiameter.
Thedetailsofdiameters,layratiosofAluminumandsteelwiresshallbeinaccordancewiththe
Section-II"Technical Requirements".

6. SURFACECONDITIONS
Allaluminumandsteelstrandsshallbesmooth,andfreefromallimperfections,spills/andsplits.The
finishedconductorshallbesmooth,compact,uniformandfreefromallimperfectionsincludingspill
sandsplits,diemarks,scratches,abrasions,scuffmarks,kinks(protrusionofwires),dents,pressm
arks,cutmarks,wirecross-over,over-
ridinglooseness,pressureand/orunusualbanglenoiseontapping,materialinclusions,whiterust,
powderformationorblackspots(onaccountofreactionwithtrappedrainwateretc.,),dirt,grit,etc.
Thesurfaceofconductorshallbefreefrompoints,sharpedges,abrasionsorotherdeparturesfroms
moothnessoruniformityofsurfacecontourthatwouldincreaseradiointerferenceandcoronalosse
s.Whensubjectedtotensionupto50%oftheultimatestrengthoftheconductor,thesurfaceshallno
tdepartfromthecylindricalformnoranypartofthecomponentpartsorstrandsmoverelativetoeac
hotherinsuchawayastogetout ofplace anddisturbthelongitudinalsmoothness of
theconductor.

7. JOINTSINWIRES
7.1. Aluminumwires

Duringstranding,noaluminumwireweldsshallbemadeforthepurposeofachievingtherequired
conductorlength.
NojointshallbepermittedintheindividualaluminumwiresintheoutermostlayerofthefinishedCon
ductor.However,jointsinthe12wire&18wireinnerlayeroftheconductorarepermittedbutthesejo
intsshallbemadebythecoldpressurebuttweldingandshallbesuchthatnotwosuchjointsshallbewi
thin15metersofeachotherinthecompletestrandedconductor.

7.2. Steelwires
Thereshallbenojointsinfinishedsteelwiresformingthecoreofthesteelreinforcedaluminumcond
uctor.

8. STRANDING



Thewiresusedinconstructionofthestrandedconductor,
shall,beforestranding,satisfyallrequirements ofIS-398 (Part-II)1996.

In allconstructions,the successivelayersshallbestrandedinoppositedirections. The
wiresineachlayershallbeevenlyandcloselystrandedroundtheunderlyingwireorwires.Theouter
mostlayerofwiresshallhavearighthandlay.Thelayratioofthedifferentlayersshall be within
thelimitsgivenunderSection-II.

9. PACKING
9.1. The conductor shall be supplied in non-returnable strong wooden drums provided with

lagging of adequate strength constructed to protect the conductor against any damage
and displacement during transit, storage and subsequent handling and stringing operations
in the field. The drums shall generally conform to IS-1778-1980 and latest version except
as otherwise specified hereinafter. The conductor drums shall be adequate to wind one or
more standard length of 2500 meters of SQUIRREL/WEASEL/RABIT/RACOON/DOG/
PANTHER ACSR conductor.

9.2. Thedrumsshallbesuitableforwheelmountingandforlettingofftheconductorunderaminimumcon
trolledtensionof theorderof 5KN.The conductordrumsshallbe
providedwithnecessaryclampingarrangementssoastobesuitablefortensionstringingofpowerco
nductor.

9.3. Thebiddersshouldsubmittheirdrawingsoftheconductordrumsalongwiththebid.Afterplacement
ofletterofintenttheManufacturershallsubmitfourcopiesoffullydimensioned
drawingofthedrumforEmployer'sapproval.AftergettingapprovalfromtheEmployer,Manufactur
ershallsubmit30morecopiesoftheapproveddrawingsforfurtherdistributionandfielduse.

9.4. Allwoodencomponentsshallbemanufacturedoutofseasonedsoftwoodfreefromdefectsthatmay
materiallyweakenthecomponentpartsofthedrums.Preservativetreatmentforanti-
termite/antifungusshallbeappliedtotheentiredrumwithpreservativesofaqualitywhichis
notharmful totheconductor.

9.5. Allflangesshallbe2-
plyconstructionwith64mmthickness.Eachplyshallbenailedandclenchedtogetheratapproximate
ly90degrees.Nailsshallbedrivenfromtheinsidefaceoftheflange,punchedandthenclenchedonthe
outerface.Flangeboardsshallnotbelessthanthenominal thickness bymore than 2
mm.Thereshallnot be less than2 nailsperboardineach circle.

9.6. Thewoodenbattensusedformakingthebarreloftheconductorshallbeofsegmentaltype.Thesesh
allbenailedtothebarrelsupportswithatleasttwonails.Thebattensshallbecloselybuttedandshallpr
ovidearoundbarrelwithsmoothexternalsurface.Theedgesofthe battens shall be roundedor
chamfered toavoiddamageto theconductor.

9.7. Barrelstudsshallbeusedforconstructionofdrums.Theflangesshallbeholedandthebarrelsupports
slottedtoreceivethem.Thebarrelstudsshallbethreadedoveralengthoneitherend,sufficienttoacc
ommodatewashers,spindleplatesandnutsforfixingflangesattherequiredspacing.

9.8. Normally,thenuts onthe studs shallstand protrudedoftheflanges.All thenails used on
theinnersurfaceoftheflangesandthe drumbarrelshallbecountersunk.The
endsofthebarrelshallgenerally be flushedwiththetopofthenuts.

9.9. Theinnercheekoftheflangesanddrumbarrelsurfaceshallbepaintedwithbitumenbasedpaint.

9.10. Before reeling, card board or double corrugated or thick bituminized waterproof bamboo
paper or HDPE sheet  shall be secured to the drum barrel and inside of flanges of the
drum by means of a suitable commercial adhesive material. The paper should be dried
before use.  After reeling the conductor the exposed surface of the outer layer of



conductor shall be wrapped with thin polythene sheet across the flanges to preserve the
conductor from dirt, grit and damage during transportation and handling and also to
prevent ingress of rain water during storage/transport.

9.11. Aminimumspaceof75mmshallbeprovidedbetweentheinnersurfaceoftheexternalprotectivelag
gingandouterlayeroftheconductor.Outsidetheprotectivelagging,thereshallbeminimumoftwobi
ndersconsistingofhoopiron/galvanisedsteelwire.Eachprotective lagging shallhave two
recessestoaccommodate thebinders.

9.12. Eachbattenshallbesecurelynailedacrossgrainsasfaraspossibletotheflangeedgeswithatleast2na
ilsperend.Thelengthofthenailsshallnotbelessthantwicethethicknessofthebattens.Thenailshall
notprotrudeabovethegeneralsurfaceandshallnothaveexposed sharp edges
orallowthebattenstobe released due tocorrosion.

9.13. TheconductorendsshallbeproperlysealedandsecuredwiththehelpofU-nailsononesideof
theflanges.

9.14. Onlystandardlengthsofconductorshallbewoundoneachdrum.Themethodoflaggingtobe
employedshall be clearlystatedinthetender.

9.15. AsanalternativetowoodendrumBiddermayalsosupplytheconductorsinnon-returnable
paintedsteeldrums.ThepaintingshallconformtoIS:9954-

1981,reaffirmedin1992.Wooden/steeldrumwillbetreatedatparforevaluationpurposeandaccordinglytheBidd
ershouldquotethepackage.

10. LABELLING ANDMARKING

Thedrumnumbershallbebrandedorgaugedorstencilledintotheflange.Anarrowshallbemarked
onthesidesofthedrum,togetherwiththewords"Rollthisway".Eachdrumshallhavethefollowingi
nformationprovidedontheoutsideoftheflangestencilledwithindelibleink.

i) Manufacturer'sname and address.
ii) Contract/Specification number.
iii) Size andtypeof conductor.
iv) Net weightofthe conductor.
v) Grossweightof theconductoranddrum.
vi) Length ofthe conductor.
vii) Position of the conductorend.
viii) Drum andlotnumber.
ix) Name and addressofthe consignee.
x) Monthandyear ofmanufacture.
xi) Thedrummayalsobemarkedwithstandardspecificationasperwhichtheconductoris

manufactured.

11. STANDARDLENGTHS

11.1. The standard length of the conductor shall  be 2500 metres.  A tolerance of plus or minus
5% on the standard length offered by the bidder shall be permitted. All lengths outside
this limit of tolerance shall be treated as random lengths.

11.2. Randomlengthswillbeacceptedprovidednolengthislessthan70%ofthestandardlengthandtotalq
uantityofsuchrandomlengthshallnotbemorethan10%ofthetotalquantityorder.Whenonenumb
errandomlengthhasbeenmanufacturedatanytime,five(5)moreindividuallengths,eachequivale
nttotheaboverandomlengthwithatoleranceof+/-
5%shallalsobemanufacturedandallabovesixrandomlengthsshallbedispatchedinthesameship
ment.Atanypoint,thecumulativequantitysuppliedincludingsuchrandomlengthsshallnotbemore



than12.5%ofthetotalcumulativequantitysuppliedincludingsuchrandomlengths.However,thela
st20%ofthequantityorderedshallbesuppliedonlyinstandardlength as specified.

11.3. Biddershallalsoindicatethemaximumsinglelength,abovethestandardlength,hecanmanufactur
eintheguaranteedtechnicalparticularsofoffer.Thisisrequiredforspecialstretcheslikerivercrossin
getc.TheEmployerreservestherighttoplaceordersfortheabovelengthsonthesametermsandcon
ditionsapplicableforthestandardlengthsduringthependencyoftheContract.

12. QUALITYASSURANCEPLAN

AQualityAssurancePlanincludingcustomerholdpointscoveringthemanufacturingactivitiesofthe
materialshallberequiredtobesubmittedbythetenderertotheEmployeralongwiththetender.The
QualityAssurancePlanafterthesameisfoundacceptable,willbe approvedby theEmployer.

ThecontractorshallfollowtheapprovedQualityAssurancePlanintruespirit.Ifdesiredbythe
Employer,he shall giveaccessto allthedocuments andmaterials tosatisfytheEmployerthat
theQuality Assurance Plan isbeingproperly followed.

13. TESTING

13.1. SELECTIONOFTESTSAMPLESFORTYPETESTS

13.1.1. Thesamplesshallbetakenfromacontinuouslengthofconductorandsubjectedtoallthetests
specifiedinclause14.

13.2. SELECTIONOFTESTSAMPLESFORACCEPTANCETESTS

13.2.1. Beforedispatchfromtheworksindividualwireandfinishedsteelcoredaluminumconductorshallbe
subjectedtothetests asspecifiedin IS:398 or any otherauthoritativestandard.

13.2.2. Sampleforindividualwiresfortestshallbetakenbeforestrandingfromouterendsofnotlessthanten
percentofthespoolsinthecaseofaluminumwireandtenpercentofthewirecoilsinthecaseofsteelwi
res.Ifsamplesaretakenafterstranding,theyshallbeobtainedbycutting1.2metersfromtheoutere
ndsofthefinishedconductorfromnotmorethan10 percentofthe finishedreels.

13.2.3. The routine tests shall be same as acceptance test. The manufacturer  will draw  samples
for  routine tests  as per  Cl. 13.1.1 or 13.1.2  of IS: 398 (Part 2)  and will maintain the
record of routine tests  for buyer’s review.  For acceptance  tests, the sample  shall be
taken as per Cl. shall be as per  Cl.13.1.2 of IS: 398 (Part 2).

14. TESTS

The following testsshall becarried out onsample/samplesof conductor.

14.1 TypeTests

(i) Visualexamination
(ii) Measurement of diameters of individualaluminum and steelwires.
(iii) Measurementof layratio ofeach layer
(iv) Breaking loadtest
(v) Ductilitytest
(vi) Wrappingtest
(vii) Resistance testonaluminumwires.
(viii) DCresistanceTeston aluminum wires.
(ix) Galvanizing test



(x) Surface condition test
(xi) StressStrain test
(xii) Procedure qualification test on weldedjoint of Aluminum Strands.

NOTE:-The typetestreportsshallnotbeolderthanFIVEyearsandshallbevaliduptoexpiryof
validity of offer.
Theaboveadditionallistsifnotconductedearlier,shallbedoneunderthesubjectproject
packageatnoextracost.

14.2 AcceptancetestsandRoutinetests

(ii) Visual anddimensional checkondrum.
(iii) Visualexamination
(iv) Measurement of diameters of individualaluminum and steelwires.
(v) Measurementof layratio ofeach layer
(vi) Breaking loadtest
(vii) Ductilitytest
(viii) Wrappingtest
(ix) Resistance testonaluminumwires.
(x) DCresistanceTeston CompositeConductor.
(xi) Galvanizing test

14.3 TestsDuringManufacture

The followingtestsduringmanufacture shallbe carried out.

(i) Chemicalanalysisof zincused for galvanising,
(ii) Chemicalanalysis ofaluminumusedfor making aluminumstrands,
(iii) Chemicalanalysisofsteelusedformaking steel strands,

14.4 Visualexamination

The conductorshall be examinedvisually for good workmanshipand generalsurface
finishoftheconductor.TheconductordrumsshallberewoundinthepresenceofInspectingOffic
er.TheInspectorwillinitiallycheckforScratches,Jointsetc.,andthattheconductorshallgenerall
yconformtotherequirementsofthespecifications/IS398(Part-II)-1996.

14.5 MeasurementofdiametersofindividualAluminumandSteelWires.

ThediametersofindividualAluminumandSteelWiresshallbecheckedtoensurethatthey
conformtotherequirementsofthisspecification.

14.6 Measurementoflay-ratios

Thelay-ratiosofeachlayeroftheconductorshallbemeasuredandcheckedtoensurethat
theyconform tothe requirements ofthis specificationand IS:398 (Part-II)-1996.

14.7 Breakingloadtest

a) Breakingloadtestoncompleteconductor.

Circlesperpendiculartotheaxisoftheconductorshallbemarkedattwoplacesonasampleofcond
uctorofminimum5mlengthbetweenfixingarrangementsuitablyfixedonatensiletestingmachi
ne.Theloadshallbeincreasedatasteadyrateupto50%ofminimumspecifiedUTSandheldforon



eminute.Thecirclesdrawnshallnotbedistortedduetorelativemovementofstrands.Thereafter
theloadshallbeincreasedatsteadyrateto100%ofUTSandheldforoneminute.TheConductors
ampleshallnotfailduringthisperiod.Theappliedloadshallthenbeincreaseduntilthefailingloadi
sreachedandthe valuerecorded.

b) Breaking load test on individual aluminum and galvanized steel wires.

ThistestshallbeconductedonbothAluminumandGalvanizedsteelwires.Thebreakingloadofon
especimencutfromeachofthesamplestakenshallbedeterminedbymeansofsuitabletensiletes
tingmachine.Theloadshallbeappliedgraduallyandtherateofseparationofthejawsofthetestin
gmachineshallbenotlessthan25mm/min.andnotgreaterthan100mm./min.Theultimatebrea
kingloadofthespecimensshallbenotless thanthevalues specifiedinthe Section-II.

14.8 DuctilityTest

Forthepurposeofthistestbothtorsionandelongationtestsshallbecarriedoutongalvanizedstee
lwiresonly.

14.9 TorsionTest

Onespecimencut from eachofthesamples takenshallbe grippedintwovicesexactly
15cms.apart.Oneofthevicesshallbemadetorevolveataspeednotexceedingonerevolutionper
secondandtheothershallbecapableofmovinglongitudinallytoallowforcontractionorexpansio
nduringtesting.Asmalltensileloadnotexceeding2(two)
percentofthebreakingloadofthewireshallbeappliedtothesamplesduringtesting.Thetestshall
becontinueduntilfractureoccursandthefractureshallshowasmoothsurfaceatrightanglestoth
eaxisofthewire.Afterfracture,thespecimenshallbefreefromhelicalsplits.Thesampleshallwith
standanumberoftwistsequivalenttonotlessthan18onlengthequalto100timesthediameter.
Whentwistedafterstrandingthenumberofcompletetwistsbeforefractureoccursshallbenotles
sthan16onalengthequalto100timesthediameterofthewire.Incasetestsamplelengthislessor
morethan100timesthestrandeddiameterofthestrand,theminimumnumberoftwistswillbepr
oportionedtothelengthandifnumbercomesinthefractionthenitwillberoundedofftothenexthi
gherwholenumber.Thefractureshallshowasmoothsurfaceatrightanglesto
theaxisofthewire.

14.10 ElongationTest

Theelongationofonespecimencutfromeachofthesamplestakenshallbedetermined.The
specimenshallbe straightened by handandanoriginalgauge length of 200mm.
shallbemarkedonthewire.Atensileloadshallbeappliedasdescribedin1.1.4.6.2.1andtheelong
ationshallbemeasuredafterthefracturedendshavebeenfittedtogether.Ifthefractureoccurso
utsidethegaugemarks,orwithin25mm.ofeithermarkandtherequiredelongationisnotobtaine
d,thetestshallbedisregardedandanothertestconducted.Whentestedbeforestranding,theelo
ngationshallbenotlessthan4percentandwhentestedafterstranding,theelongationshall be
notless than3.5 percent.

14.11 WrappingTest

Thistestshallbe conductedon bothAluminum and Galvanizedsteelwires.

14.11.1 Aluminumwires

Onespecimencutfromeachofthesamplesofaluminumwiresshallbewrappedroundawireofits
owndiametertoformaclosehelixof8turns.Sixturnsshallthenbeunwrappedandcloselywrappe
dinthesamedirectionasbefore.Thewireshallnotbreakorshowany crack.

14.11.2 Galvanizedsteelwires



Onespecimencutfromeachofthesamplesofgalvanizedsteelwiretakenshallbewrappedround
amandrelofdiameterequalto4timesthewirediametertoformaclosehelixof8turns.Sixturnssh
allthenbeunwrappedandagaincloselywrappedinthesamedirection as before. Thewireshall
not break.

14.12 ResistanceTest

Thistestshallbeconductedonaluminumwiresonly,conformingtoprocedureasperIEC:889.Th
eelectricalresistanceofonespecimenofaluminumwirecutfrom
eachofthesamplestakenshallbemeasuredatambienttemperature.Themeasuredresistances
hallbe corrected tothe value corresponding to 20degreesC. bymeans of
followingformula.

1

R20 =RT------------------------

1+
alphax(T-
20)Where
R20= Resistancecorrectedat20 degrees C.

RT= Resistancemeasuredat T degrees C.
alpha=Constant masstemperature coefficient
ofresistance0.004.T= Ambienttemperatureduringmeasurement

Thisresistancecalculatedto20degreesC.shallbenotmorethanthemaximumvalue
specified in section-II.

14.13 GalvanizingTest

Thistest shall be conductedon galvanizedsteelwires only. The uniformity of Zinc
coatingandtheweightofcoatingshall be inaccordancewithIS4826-1979.

14.14 SurfaceConditionTest

Asampleofthefinishedconductorforusein11/33KVsystemhavingaminimumlengthof5meter
swithcompressiontypedeadendclampscompressedonbothendsinsuchmannerastopermitth
econductortotakeitsnormalstraightlineshape,shallbesubjectedtoatensionof50percentofth
eUTSoftheconductor.Thesurfaceshallnotdepart from its cylindricalshape nor shall the
strandsmoverelative to each othersoas
togetoutofplaceordisturbthelongitudinalsmoothnessofconductor.Themeasureddiameterat
anyplaceshallbenotlessthanthesumoftheminimumspecifieddiametersoftheindividual
aluminum and steelstrands as indicatedin Section-II.

14.15 Stress-StrainTest

Thetestiscontemplatedonlytocollectthecreepdataoftheconductorfromthemanufacturer.As
ampleofconductorofminimum10meterslengthshallbesuitablycompressed with deadend
clamps.(applicable only  for  conductors of nominal aluminium area 100 sq. mm and
above)

15. TESTSET-UP



15.1. Thetestsampleshallbesupportedinatroughoveritsfulllengthandthetroughadjustedsothatthe
conductorwillnotbeliftedbymorethan10mmundertension.Thisshallbeascertained by actual
measurement.

15.2. Thedistancebetweentheclampandthesleevemouthshallbemonitoredwithcallipersduringthet
esttoensurethat,afterthetest,itdoesnotchangebymorethan1mm+0.1mm from thevalue
beforethetest.

15.3. Theconductorstrainshallbeevaluatedfromthemeasureddisplacementsatthetwoendsofthega
ugelengthofthesample.Thegaugereferencetargetsshallbeattachedtotheclampswhichlockth
esteelandaluminumwirestogether.Targetplatesmaybeusedwithdialgaugesordisplacementtr
ansducersandcareshallbetakentopositiontheplatesperpendiculartotheconductor.Twistingth
econductor,liftingitandmovingitfromside-to-
sidebythemaximumamountsexpectedduringthetestshouldintroducenomorethan0.3mmerr
or inthereading.

16. TESTLOADSFORCOMPLETECONDUCTOR

Theloadingconditionsforrepeatedstress-straintestsforcompleteconductorshallbeasfollows:

16.1. 1KNloadshallbeappliedinitiallytostraightentheconductor.Theloadshallberemovedafter
straighteningandthenthestraingauges are tobe setAtzero tension.

16.2. Fornon-continuousstress-straindata,thestrainreadingsat1KNintervalsatlowertensionsand
5KNintervals above 30%of UTSshallbe recorded.



16.3. Thesampleshallbereloadedto30%ofUTSandheldfor1hour.Readingsaretobenotedafter5,10,
15,30,45and60minutesduringtheholdperiod.Theloadshallbereleasedthen
aftertheholdperiod.

16.4. Thesampleshallbereloadedto50%ofUTSandheldfor1hour.Readingsaretobenotedafter5,10,
15,30,45and60minutesduringtheholdperiod.Theloadshallbereleasedthen
aftertheholdperiod.

16.5. Reloadingupto70%ofUTSshallbedoneandheldfor1hour.Readingsaretobenotedafter5,10,15
,30,45and60minutes. The loadshall be released.

16.6. Reloadingupto85%ofUTSshallbedoneandheldfor1hour.Readingsaretobenotedafter5,10,15
,30,45and60minutes andtheloadshall be releasedthen.

16.7. Tensionshallbeappliedagainandshallbeincreaseduniformlyuntiltheactualbreakingstrengthis
reached.Simultaneousreadingsoftensionandelongationshallberecordedupto90%ofUTS at
the intervalsdescribedunderClause16.6.

17. TESTLOADSFORSTEELCORE ONLY (applicable only for conductors of nominal aluminum area
100 sq. mm and above)

Theloadingconditionsforrepeatedstress-
straintestsforthesteelcoreofACSRshallbeasfollows:

17.1. Thetestshallconsistofsuccessiveapplicationsofloadappliedinamannersimilartothatfor
thecompleteconductor at30%,50%,70%and85%ofUTS.

17.2. Thesteelcoreshallbeloadeduntiltheelongationatthebeginningofeachholdperiodcorrespondst
othatobtainedonthecompleteconductorat30%,50%,70%and85%ofUTSrespectively.

18. STRESS-STRAINCURVES

The design stress-strain curve shall be obtained by drawing a smooth curve
through the0.5 and 1 hour points at 30%,50% and 70% of UTS loadings. The presence of any

aluminum slack that can be related to any observed extrusion entering the span from
the compression dead ends shall be removed from the lower ends of the design
curves. Both the laboratory and standard stress-strain curves shall be submitted to the
Employeralongwith test results. The stress-strain data obtained during the test shall be
corrected to the standard temperature i.e. 20 deg.C.

19. DCRESISTANCETESTONCOMPOSITECONDUCTOR

Onaconductorsampleofminimum5mlength,twocontactclampsshallbefixedwithapre-
determinedbolttorque.TheresistanceofthesampleshallbemeasuredbyaKelvindoublebridge
byplacingtheclampsinitiallyzerometerandsubsequentlyonemeterapart.Thetestshallberepe
atedatleastfivetimesandtheaveragevaluerecorded.Thevalue obtainedshallbecorrected to
thevalueat20 degCas perclauseno.12.8ofIS:398(Part-II)-
1982/1996.Thecorrectedresistancevalueat20deg.Cshallconformtotherequirementsof
thisspecification.

20. PROCEDUREQUALIFICATIONTESTONWELDEDALUMINUMSTRANDS.



TwoAluminumwiresshallbeweldedaspertheapprovedqualityplanandshallbesubjectedtoten
sileload.Thebreakingstrengthoftheweldedjointofthewireshallnotbe less
thantheguaranteedbreakingstrengthofindividualstrands.

21. CHEMICALANALYSISOFALUMINUMANDSTEEL

SamplestakenfromtheAluminumandSteelingots/coils/strandsshallbechemically/spectrogr
aphically analyzed. The sameshallbe inconformity withthe requirementsstatedin
thisspecification.

22. CHEMICALANALYSISOFZINC

Samplestakenfromthezincingotsshallbechemically/spectrographicallyanalysed.Thesame
shall be in conformitywiththerequirementsstatedinthisspecification.

23. VISUALANDDIMENSIONALCHECKONDRUMS
Thedrumsshallbevisuallyanddimensionallycheckedtoensurethattheyconform
totherequirementsof thisspecification.

24. REJECTIONANDRETEST

24.1. Incaseoffailureinanytypetest,theManufactureriseitherrequiredtomanufacturefreshsamplelo
tandrepeatallthetestssuccessfullyonceorrepeatthatparticulartypetestthreetimessuccessfull
yonthesampleselectedfromthealreadymanufacturedlotathisownexpenses.Incaseafreshlotis
manufacturedfortestingthenthelotalreadymanufactured shallbe rejected.

24.2. Ifsamplesaretakenfortestafterstrandingandifanyselectedreelfailsintheretest,themanufactur
ermaytesteachandeveryreelandsubmitthemforfurtherinspection.Allrejected material shall
be suitably markedandsegregated.

25. CHECKINGANDVERIFICATIONOFLENGTHOFCONDUCTOR

ThecontractorshouldarrangeforinspectionbytherepresentativeoftheEmployerspeciallyaut
horisedforthispurpose.Atleast50%ofthetotalnumberofdrumsofconductorsubjecttominimu
moftwotakenatrandomshouldbecheckedtoascertainthelengthofconductor.Arrangementss
houldbemadeavailableintheworksofthemanufacturerfortransferringtheconductorfromone
reeltoanotheratthesametimemeasuringthe length oftheconductor so transferred by
means of a meter.

26. ADDITIONALTESTS

TheEmployerreservestherightofhavingathisownexpensesanyothertest(s)ofreasonablenat
urecarriedoutatBidder'spremises,atsite,orinanyotherstandardLaboratoryinadditiontotheaf
oresaidtype,acceptanceandroutineteststosatisfyhimself thatthe materialscomply with
thespecifications.

27. TESTINGEXPENSES

27.1. Thebreakupofthetestingchargesforthetypetestsspecifiedshallbeindicatedseparately.

27.2. Biddershallindicatethelaboratoriesinwhichtheyproposetoconductthetypetest.Theyshallensu
rethatadequatefacilitiesareavailableinthelaboratoriesandthetestscanbecompletedinthesela
boratories within thetimescheduleguaranteed by them.

27.3. Theentirecostoftestingfortheacceptanceandroutinetestsandtestsduringmanufacturespecifi



edhereinshallbetreatedasincludedinthequotedunitpriceoftheconductor,exceptfortheexpens
es of the inspector/Employer'srepresentative.

27.4. Incaseoffailureinanytypetest,ifrepeattypetestsarerequiredtobeconductedthen
alltheexpensesfordeputationofInspector/Employer'srepresentativeshallbedeductedfromth
econtractprice.AlsoifonreceiptoftheManufacturer'snoticeoftesting,theEmployer'srepresent
ativedoesnotfind'plant'tobereadyfortesting,theexpensesincurred by the Employer forre -
deputationshallbe deducted from contract price.

28. TESTREPORTS

28.1. Copiesoftypetestreportsshallbefurnishedinatleastsixcopiesalongwithoneoriginal.Onecopyw
illbereturneddulycertifiedbytheEmployeronlyafterwhichthecommercialproduction ofthe
material shallstart.

28.2. RecordofRoutinetestreportsshallbemaintainedbytheManufacturerathisworksforperiodicins
pectionbytheEmployer'srepresentative.

28.3. TestcertificatesofTestsduringmanufactureshallbemaintainedbytheManufacturer.These
shall be producedforverification as and when desiredbytheEmployer.

29. TESTFACILITIES

The following additional test facilitesshallbe available atthe Manufacturer's works:

(i) Calibrationofvarioustestingandmeasuringequipmentincludingtensiletestingmac
hine,resistancemeasurementfacilities,burette,thermometer,barometer,etc.

(ii) Standardresistanceforcalibrationofresistancebridges.

(iii) Finished Conductor shallbe checked for lengthverificationand
surfacefinishonseparaterewindingmachineatreducedspeed(variablefrom8to16
metersperminute).Therewindingfacilitiesshallhaveappropriateclutchsystemand
befreeofvibrations,jerksetc. withtraverselayingfacilities.

30. INSPECTION

30.1. TheEmployer'srepresentativeshall,atalltimes,beentitledtohaveaccesstotheworksandallplac
esofmanufacturewhereconductorshallbemanufacturedandtherepresentativeshallhavefullfa
cilitiesforunrestrictedinspectionoftheBidder'sworks,rawmaterialsandprocessofmanufacture
andconductingnecessarytestsasdetailedherein.

30.2. TheBiddershallkeeptheEmployerinformedinadvanceofthetimeofstartingandoftheprogressof
manufactureofconductorinitsvariousstagessothatarrangementscanbemade forinspection.

30.3. ThecontractorwillintimatetheEmployeraboutcarryingoutofthetestsatleast45daysinadvance
ofthescheduleddateoftestsduringwhichtheEmployerwillarrangetodeputehisrepresentative/
stobepresentatthetimeofcarryingoutofthetests.Six(6)copiesofthe testreportsshall be
submitted.

30.4. Nomaterialshallbedispatchedfromitspointofmanufacturebeforeithasbeensatisfactorilyinspe
ctedandtested,Unlesstheinspectioniswaivedoffbytheemployerinwriting.Inthelatercasealso,
theconductorshallbedispatchedonlyaftersatisfactorytestingfor all tests specifiedhereinhas
beencompleted andapproved bytheemployer.



30.5. TheacceptanceofanyquantityofmaterialshallinnowayrelievetheBidderofanyofhisresponsibili
tiesformeetingallrequirementsofthespecification,andshallnotpreventsubsequent
rejectionifsuchmaterial is laterfound tobedefective.

30.6. Atleast50%ofthetotalnumberofdrumssubjecttominimumoftwoinanylotputupforinspecti
on,shallbeselectedatrandomtoascertainthelengthofconductorbythefollowingmethod:

"Attheworksofthemanufactureroftheconductor,theconductorshallbetransferredfromo
nedrumtoanotheratthesametimemeasuringitslengthwiththehelpofagraduatedpulleya
ndCyclometer.ThedifferenceintheaveragelengththusobtainedandasdeclaredbytheBid
derinthepackinglistshallbeappliedtoallthedrumsiftheconductorisfound short
duringchecking".

31. SCHEDULEOFDEVIATIONS/VARIATIONS

Ifthetendererhasanyexceptionstoanyoftheclause/slaiddowninthisspecification,these
shouldbeclearlystatedintheschedule ofdeviations / variations.

SECTION-II SPECIFICTECHNICALREQUIREMENTSSCOPE

Thissection of the specification coversclimaticand isoceraunicconditions,
specifictechnicalparticulars, scheduleofrequirements & desireddeliveries,for
conductorfor 11/33 kVlines.

1. CLIMATIC&ISOCERAUNICCONDITIONSTO BESPECIFIEDBYEMPLOYER

1.11MaximumTemperature

a) Conductor ºC.

1.22MinimumTemperature ºC.

1.3 i)Max.ambienttemperature ºC

ii)Meanannual / everydaytemperature ºC2.4Basicwindspeedm/s
2.5Relative humidity

i) Maximum %

ii) Minimum %

2.6Average Rainfall (Max.)mm perannum

2.7a)Rainy months MaytoSept.

15 Rainydays in a year(days)
2.8 Averagenumber ofthunderstorm

2.9 Altitude varying fromsealevel

2.10BasichorizontalSeismicCo-
efficient(horizontal)BasicverticalSeismicCo-
efficient

2.11SystemParticulars



a) LineVoltage (kV)

b) HighestSystem Voltage(kV)

c) NumberofCircuits

d) FrequencyHZ

e) Neutral

f) Shortcircuit level(KA)

2. SPECIFICTECHNICALREQUIREMENTS

CONDUCTOR:

1. Conductor: Rabbit/Raccoon/Dog/Weasel/PantherACSR

2. ISapplicable: IS-398 (part-II)1996latestrevision

3.WireDiameter Rabbit Raccoon Dog Weasel Panther

Aluminium(mm) 6/3.35 6/4.06 6/4.72 6/2.59 30/3.00

Steel(mm) 1/3.35 1/4.09 7/1.57 1/2.59 7/3.00

4. Number of strands:

Steel centre 1 1 1 1

1st steel layer - 6 6

1st Aluminium layer 6 6 6 6 12

2ndAluminium layer 18

5. Sectional Areaof
Aluminium(sq.mm.)

52.88 78.83 105 31.61 212.1

6. TotalSectional 61.7 91.97 118.5 36.88 261.5

Area(sq.mm.)

7. Overalldiameter(mm) 10.05 12.27 14.15 7.77 21



8.Approximate
weight(Kg./Km.)

10.05 12.27 14.15 7.77 21

9.CalculatedD.C
rersistanceat
20degrees
C.,maximum.(Ohms/K
m)

0.552 4.371 2.2792 0.9289 0.139

10.Ultimatetensile
strength(KN)

18.25 26.91 32.41 11.12 89.67

11. Finalmodulasof
elasticity(GN/sq.m)

79 79 75 79 80

12.Coefficient of
linearexpansion x10-
6per◦C

19.1 19.1 19.8 19.1 17.8

13.Layratio MaxMin MaxMin MaxMin MaxMin MaxMin

Steelcore 6wirelayer
28 28
13 13

AluminiumIst layer
14 14 14 14 14
10 10 10 10 10

2ndlayer

16

10

14. TechnicalParticulars
a. Diameter-mm Rabbit Raccon Dog Weasel Panther

Al Steel Al Steel Al Steel Al Steel Al Steel
Standard(mm) 3.35 3.35 4.09 4.09 1.57 4.72 2.59 2.59 3.00 3.00
Maximum(mm) 3.42 3.38 4.17 4.13 1.60 4.77 2.64 2.62 3.06 3.03
Minimum (mm) 3.28 3.32 4.01 4.05 1.54 4.67 2.54 2.56 2.94 2.97

b. Cross-sectional areaof8.814 8.814 13.14 13.14 1.93617.50 5.269 5.269 7.069 7.069
nominaldiameter wire(mm2)



c. Weight(Kg./Km) 68.75 23.82 102.48 35.51 15.10 47.30 41.09 14.24 55.13 19.11

d. Min.breakingload
(KN)Beforestranding

11.58 1.43 17.27 2.08 2.70 2.78 6.92 0.89 9.29 1.17

After Stranding 11.00 1.36 16.4 1.98 2.57 2.64 6.57 0.85 8.83 1.11

e.
D.Cresistanceat20̊Cmin
.(Ohm/Km)

-3.265 -2.194 1.65 -5.49
-4.079

15. Zinccoating of steelcore:
(i) The steel strands shall be hot dip galvanized as per IS: 4826.
(ii) Processof Galvanizing: Hot dip.
(iii) QualityofZinc :IS-209/1979or latestedition.

16. Jointsin strands
16.1 Steel : Notpermitted

16.2 Aluminium:NojointshallbepermittedintheAluminumwiresintheoutermostlayeroftheAC
SRconductor.Butpermittedintheinnerlayerssuchthatnotwosuchjointsarewithin15meters
ofeach otherin thecompletestrandedconductor.

15. Chemicalcompositionof highcarbon steelwire:

Element %Composition
i) Carbon 0.5 to 0.85

ii)Manganese 0.5 to 1.10
iii)Phosphorus Notmorethan0.035
iv) Sulphur Notmorethan0.045
v)Silicon 0.10 to 0.35



2. AAA CONDUCTOR

1.1 TECHNICALDESCRIPTIONOFAAACCONDUCTOR

DETAILSOFCONDUCTORS
1.1.1 TheAAACConductorsshallgenerallyconformtoIS:398(Part-IV),IEC:104-

1987exceptwhereotherwisespecifiedherein.
1.1.2 ThedetailsoftheAAACConductorsofvarioussizesaregivenintheenclosedTable-I

1.2 WORKMANSHIP
1.2.1 AlltheAl-

alloystrandsshallbesmooth,uniformandfreefromallimperfections,suchasspillsandsplits,di
emarks,scratches,abrasions,etc.,afterdrawingandalsoafterstranding.

1.2.2 Thefinishedconductorshallbesmooth,compact,uniformandfreefromallimperfectionsinclu
dingkinks(protrusionofwires),scuffmarks,dents,pressmarks,cutmarks,wirecrossover,ove
rriding,looseness(wirebeingdislocatedbyfinger/handpressureand/orunusualbanglenoise
ontapping),materialinclusions,whiterust,powderformationorblackspot(onaccountofreact
ionwithtrappedrainwateretc.),dirt,gritetc.

1.3 JOINTSINWIRES
1.3.1 1Nojointshallbepermittedinanylayeroffinishedconductor.

1.4 STRANDING
Inallconstructions,thesuccessivelayersshallbestrandedinopposite directions.The wiresin
eachlayershallbeevenlyandcloselystrandedroundtheunderlyingwireorwires.Theoutermo
stlayerofwiresshallhavearighthandlay.Thelayratioshallbeasfollow.

Numberof
wires

3/6Wire layer 12Wire layer 18Wire layer

inconductor Min Max Min Max Min Max

3 10 14 - - - -

7 10 14 - - - -

19 10 16 10 14 - -

37 10 17 10 16 10 14

1.5 TOLERANCES
Themanufacturingtolerancesindiameterofindividualaluminiumalloystrandshallbe as
perTable-I.

1.6 MATERIALS

1.6.1 ALUMINUMALLOY



Thewireshallbeofheattreatedaluminum,magnesiumsiliconalloyhavingacompositionappro
priatetothemechanical&electricalproperties asspecifiedin IS 398(Part-4).

TheAluminumAlloystrandsdrawnfromheattreatedaluminiumalloyredraw
rodsconformingtoTypeB asperIEC:104-latest
amendment.Thechemicalcompositionconform to
IS1997-91,as given below:

ofredrawn rods shall

Elements
Si

Percent
0.50-0.90

Mg 0.60-0.90

Fe 0.50 max

Cu 0.10 max

Mn 0.03 max

Cr 0.03 max

Zn 0.10 max

B 0.06 max

OtherElement (Each) 0.03 max

OtherElement (Total) 0.10 max

Al Remainder

1.7 STANDARDLENGTH
1.7.1 The standard length of the conductor shall be 2000 meters. A tolerance of +/-5% on

the standard length offered by the Bidder shall  be permitted. All lengths outside this
limit of tolerance shall be treated as random lengths. The conductor drums shall be
adequate to wind one or more standard length of 2000 meters of
SQUIRREL/WEASEL/RABIT/RACOON/DOG/ PANTHER AAA conductor.

1.7.2 Randomlengthswillbeacceptedprovidednolengthislessthan70%ofthestandardlengthandt
hetotalquantityofsuchrandomlengthsshallnotbemorethan10%ofthetotalquantityordered
.

1.7.3 Biddershallalsoindicatethemaximumsinglelength,abovethestandardlength,hecanmanufa
ctureintheguaranteedtechnicalparticularsofoffer.TheOwnerreservestherighttoplaceorde
rsforthe
abovelengthsonthesametermsandconditionsapplicableforthestandardlengthsduringthe
executionoftheContract.

1.8 TESTSANDSTANDARDS
ThefollowingteststobeconductedforAAACconductorsshallconform to IS398(Part-IV)1979
and IEC888&889.



1.8.1 TYPE/PERIODIC
Thefollowingtestsshallbeconductedonsamplesofeachtypeofconductor :
a) UTS test onstranded )

conductor )

) Annexure-A

(b) DC resistancetest on )

stranded conductor )

1.8.2 ACCEPTANCETESTS

(a) Visual check forjointsscratches ) Annexure -A

etc.and lengthmeasurement of )

conductorby rewinding )

(b) Dimensional check on )

Al-alloystrands

(c) Checkforlay-ratio )
)

(d) Elongation test ) Annexure-A
)

(e) Breaking load/tensiletest on

)Aluminumalloy strands

)
)

(f) DC resistancetest
on)Aluminumalloystrands)

(g) Wraptest on) IEC
104,IEC1089Aluminumalloystrands

(h) Visual anddimensional )

checkondrum ) IS:1778-1980

1.8.3 ROUTINETEST

(a) Checktoensurethat there arenojoints.



(b) Check that therearenocuts,finsetc.onthestrands.

(c) Check that drumsareasperSpecification.

(d) Allacceptancetestasmentionedabovetobecarriedoutoneach coil.

1.8.4 TESTSDURINGMANUFACTURE
(a) Chemical analysisof)

Aluminumalloyusedfor )
making strands ) Annexure-A

1.8.5 TESTINGEXPENSES

i) Thetypetestchargesfortheconductorshouldbequotedintherelevantschedule of
BidProposal Sheets.

ii) Contractorshallindicatethelaboratoriesinwhichtheyproposetoconduct the type
tests.Theyshallensurethat adequatefacilities
areavailableinthelaboratoriesandthetestscanbecompletedintheselaboratories withinthe
timeschedule guaranteedby them.

iii) Incaseoffailureinanytypetest,theContractoriseitherrequiredtomanufacturefreshsamplelo
tandrepeatallthetestssuccessfullyonceorrepeatthatparticulartypetestthreetimessuccessf
ullyonthesampleselectedfromthealreadymanufacturedlotathisownexpenses.Incaseafres
hlotismanufacturedfortesting,thenthelotalready manufacturedshallberejected.

iv) TheentirecostoftestingfortheacceptanceandroutinetestsandTestsduringmanufacturespe
cifiedhereinshallbetreatedasincludedinthequotedunitpriceofconductor,exceptfortheexpe
nses oftheinspector/Owner'srepresentative.

v) Incaseoffailureinanytypetest,ifrepeattypetestsarerequiredtobeconducted,thenalltheexp
ensesfordeputationofInspector/Owner'srepresentativeshallbedeductedfrom
thecontractprice.AlsoifonreceiptoftheContractor'snoticeoftesting,theOwner'srepresentat
ivedoesnotfind'Thematerialortesting facilities'tobe readyfortestingthe
expensesincurredby theOwnerfor re-deputationshallbededucted fromcontract price.

1.8.6 ADDITIONALTESTS

i) TheOwnerreservestherightofhavingathisownexpensesany
othertest(s)ofreasonablenaturecarriedoutatContractor’s



premises,atsiteorinanyotherplaceinadditiontotheaforesaidtype,acceptanceandroutinete
ststosatisfyhimselfthatthematerials comply with the Specifications.

ii) TheOwneralsoreservestherighttoconductallthetestsmentionedinthisspecificationathisow
nexpenseonthesamplesdrawnfromthe site at Contractor’spremises orat any othertest
centre.In caseofevidenceofnon-
compliance,itshallbebindingonthepartofContractortoprovethecomplianceoftheitemstoth
etechnicalspecificationsbyrepeattests,orcorrectionofdeficiencies,orreplacementofdefecti
veitemsallwithoutanyextracosttotheOwner.

1.8.7 SAMPLEBATCHFORTYPETESTING

i) TheContractorshalloffermaterialforselectionofsamplesfortypetestingonlyaftergettingQua
lityAssurancePlanapprovedfromOwner’sQualityAssuranceDeptt.Thesampleshallbemanu
facturedstrictlyinaccordancewiththeQualityAssurancePlanapprovedbyOwner.

ii) TheContractorshallofferatleastthreedrumsforselectionofsample requiredfor
conductingall the type tests.

iii) TheContractorisrequiredtocarryoutalltheacceptancetestssuccessfullyinpresenceofOwner
’srepresentativebeforesampleselection.

1.8.8 TESTREPORTS

i) Copiesoftypetestreportsshallbefurnishedinatleastsixcopiesalongwithoneoriginal.Onecop
ywillbereturneddulycertifiedbytheOwneronlyafterwhichthecommercialproductionofthem
aterial shallstart.

ii) RecordofroutinetestreportsshallbemaintainedbytheSupplierathis works
forperiodicinspection by the Owner’srepresentative.

iii) TestCertificatesoftestsduringmanufactureshallbemaintainedbytheContractor.Theseshall
beproducedforverificationasandwhendesired by the Owner.

1.9 INSPECTION

1.9.1 TheOwner’srepresentativeshallatalltimesbeentitledtohaveaccesstotheworksandallplace
sofmanufacture,whereconductorshallbemanufacturedandrepresentativeshallhavefullfa
cilitiesforunrestrictedinspectionoftheContractor’sworks,rawmaterialsandprocessofmanu
factureforconductingnecessarytestsasdetailedherein.

1.9.2 TheContractorshall
keeptheOwnerinformedinadvanceofthetimeofstartingandoftheprogressofmanufactureo
fconductorinitsvariousstagessothatarrangementscanbemadeforinspection.

1.9.3 Nomaterialshallbedispatchedfromitspointofmanufacturebeforeithasbeensatisfactorilyins
pectedandtested,unlesstheinspectioniswaivedoffbytheOwnerinwriting.Inthelattercaseal
so,theconductorshallbedispatchedonlyaftersatisfactorytestingforalltestsspecifiedherein
havebeencompleted.



1.9.4 TheacceptanceofanyquantityofmaterialshallinnowayrelievetheContractorofanyofhisresp
onsibilitiesformeetingallrequirementsoftheSpecification,andshallnotpreventsubsequentr
ejectionifsuchmaterialislaterfoundtobedefective.

1.9.5 TESTFACILITIES

Thefollowingadditionaltestfacilitiesshallbeavailableatthe
Contractor’sworks:

i) Calibrationofvarioustestingandmeasuringequipmentincludingtensiletestingmac
hine,resistancemeasurementfacilities, burette,thermometer,barometeretc.

ii) Standard resistancefor calibrationof resistancebridges.

iii) Finishedconductorshallbecheckedforlengthverificationandsurfacefinishonsepar
aterewindingmachineatreducedspeed(variablefrom8to16metersperminute).Th
erewindingfacilitiesshallhaveappropriateclutchsystemandfreeof
vibrations,jerksetc.withtraverselayingfacilities.

1.10 PACKING

1.10.1 Theconductorshallbesuppliedin n o n -
returnable,strong,woodendrumsprovidedwithlaggingofadequatestrength,constructedto
protecttheconductoragainstanydamageanddisplacementduring
transit,storageandsubsequenthandlingandstringingoperationsinthefield.TheContractors
hallberesponsibleforanylossordamageduringtransportationhandlingandstorageduetoim
properpacking.ThedrumsshallgenerallyconformtoIS:1778-
1980,exceptasotherwisespecifiedhereinafter.

1.10.2 Thedrumsshallbesuitableforwheelmountingandforlettingofftheconductorunderaminimu
mcontrolledtensionoftheorderof5KN.

1.10.3 TheContractorshouldsubmittheirproposeddrumdrawingsalongwiththebid.

1.10.4 TheContractormayoffermorethanonelengthoftheconductorinasingledrum.

1.10.5 Allwoodencomponentsshallbemanufacturedoutofseasonedsoftwoodfreefromdefectstha
tmaymateriallyweakenthecomponentpartsofthedrums.Preservativetreatmentshallbe
appliedto the entiredrum with   preservativesof a quality,whichisnotharmful
totheconductor.

1.10.6 Theflangesshallbeoftwoplyconstructionwithatotalthicknessof64mmwitheachplyatrighta
nglestotheadjacentplyandnailedtogether.Thenailsshallbedrivenfromtheinsidefaceflange
,punchedandthenclenchedontheouterface.Flangeboardsshallnotbelessthanthenominalt
hicknessbymorethan2mm.Thereshallnotbelessthan2nailsperboard ineachcircle.Wherea
slotiscutintheflangetoreceivetheinnerendoftheconductortheentranceshallbeinlinewithth
eperipheryofthebarrel.



1.10.7 Thewoodenbattensusedformakingthebarreloftheconductorshallbeofsegmentaltype.The
seshallbenailedtothebarrelsupportswithatleasttwonails.Thebattensshallbecloselybutted
andshallprovidearoundbarrelwithsmoothexternalsurface.Theedgesofthebattensshallber
oundedorchamferedtoavoiddamagetotheconductor.

1.10.8 Barrelstudsshallbeusedfortheconstructionofdrums.Theflangesshallbeholedandthebarrel
supportsslottedtoreceivethem.Thebarrelstudsshallbethreadedoveralengthoneitherend,s
ufficienttoaccommodatewashers,spindleplatesandnutsforfixingflangesattherequiredspa
cing.

1.10.9 Normally,thenutsonthestudsshallstandprotrudedoftheflanges.Allthenails
usedontheinnersurfaceoftheflangesandthedrumbarrelshallbecountersunk.Theendsofba
rrelshallgenerallybeflushedwiththetopofthenuts.

1.10.10 Theinnercheekof theflanges and drum barrel surface
shallbepaintedwithabitumenbasedpaint.

1.10.11 Before reeling, card board or double corrugated or thick bituminous water-proof
bamboo paper or HDPE sheet shall be secured to the drum barrel and inside of
flanges of the drum by means of  a  suitable  commercial  adhesive  material.    The
paper should be dried before use. After reeling the conductor the exposed surface of
the outer layer of conductor shall be wrapped with thin polythene sheet across the
flanges to preserve the conductor from dirt, grit and damage during transportation
and handling and also to prevent ingress of rain water during storage/transport.

1.10.12 Aminimumspaceof75mmforconductorshallbeprovidedbetween the innersurface ofthe
externalprotectivelaggingandouterlayeroftheconductor.Outsidetheprotectivelagging,the
reshallbeminimumoftwobindersconsistingofhoopiron/galvanizedsteelwire.Eachprotectiv
elaggingshallhavetworecessestoaccommodatethebinders.

1.10.13 Eachbattenshallbesecurelynailedacrossgrainsasfaraspossibletotheflange,edgeswithatle
ast2nailsperend.Thelengthofthenailsshallnotbelessthantwicethethicknessofthebattens.
Thenailsshallnotprotrudeabovethegeneralsurfaceandshallnothaveexposedsharp,edgeso
rallowthebattenstobereleasedduetocorrosion.

1.10.14 Thenutsonthebarrelstudsshallbetackwelded
ontheonesideinordertofullysecurethem.Onthesecondend,aspringwashershallbeused.

1.10.15 Asteelcollarshallbeusedtosecureallbarrelstuds.Thiscollarshallbelocatedbetweenthewash
ersandthestealdrumandsecuredtothecentralsteelplatebywelding.

1.10.16 Outsidetheprotectivelagging,thereshallbeminimumoftwobinderconsistingofhoopiron/ga
lvanizedsteelwire.Eachprotectivelaggingshallhavetworecessestoaccommodatethebinder
s.

1.10.17 TheconductorendsshallbeproperlysealedandsecuredwiththehelpofU-
nailonthesideofoneoftheflangestoavoidlooseningoftheconductorlayersduringtransitand
handling.

1.10.18 AsanalternativetowoodendrumContractormayalsosupplytheconductorsinnon-
returnablepaintedsteeldrums.AfterpreparationofsteelsurfaceaccordingtoIS: 9954,synth
eticenamelpaintshallbeappliedafterapplicationofonecoatofprimer.Wooden/Steeldrumwil
lbetreated atpar for evaluation purpose and accordingly



theContractorshouldquoteinthepackage.
1.11 MARKING

Eachdrumshallhavethefollowinginformationstenciledonitinindelibleinkalongwithotheress
entialdata :

a. Contract/Award letternumber.
b. Name andaddressof consignee.
c. Manufacturer’snameandaddress.
d. Drumand lot number
e. Size andtype ofconductor
f. Length ofconductor inmeters
g. Arrowmarking forunwinding
h. Position oftheconductorends
i. Numberofturnsintheoutermost layer.
j. Grossweight ofdrumafterputtinglagging.
k. Averageweight ofthedrum without lagging.
l. Netweight oftheconductorin the drum.
m. Month andyearofmanufacture ofconductor

Theaboveshouldbeindicated in the packinglist also.

1.12 VERIFICATIONOFCONDUCTORLENGTH

TheOwnerreservestherighttoveritythelengthofconductorafterunreelingatleastTwo(2)per
centofthedrumsinalotofferedforinspection.

Forthebalancedrums,lengthverificationshallbedonebytheownerbasedonreport/certificati
on from Manufacturer/Contractor.

1.13 STANDARDS

1.13.1 Theconductorshallconformtothe
followingIndian/InternationalStandards,whichshallmeanlatestrevisions,withamendment
s/changesadoptedandpublished,unlessspecificallystatedotherwisein theSpecification.

1.13.2 Intheeventofthesupplyofconductorconformingtostandardsotherthanspecified,theBidder
shallconfirminhisbidthatthesestandardsareequivalenttothosespecified.Incaseofaward,s
alientfeaturesofcomparisonbetweenthestandardsproposedbytheContractorandthosespe
cifiedinthisdocumentwillbeprovidedbytheContractortoestablishtheirequivalence.

SL
.NO.

Indian  Standard Title International Standard

1 IS:398 (Part-IV)
AluminumAlloy IEC : 208-1966
strandedconductor BS-3242-1970

2 IS:9997-1988 Aluminum Alloy Redraw
Rods IEC 104-1987

3 IS:1778-1980Reels ReelsandDrums for bare
conductors BS:1559-1949



ANNEXURE-A

1.0 TESTS ON AAAC CONDUCTORS
1.1 UTS Test onStrandedConductor

Circlesperpendiculartotheaxisoftheconductorshallbemarkedattwoplacesonasampleofcon
ductorofminimum5mlengthbetweenfixingarrangementsuitablyfixedonatensiletestingma
chine.Theloadshallbeincreasedatasteadyrateupto50%ofminimumspecifiedUTSandheldf
oroneminute.Thecirclesdrawnshallnotbedistortedduetorelativemovementofstrands.Ther
eaftertheloadshallbeincreasedatsteadyratetominimumUTSandheldforoneminute.TheCo
nductorsampleshallnotfailduringthisperiod.Theappliedloadshallthenbeincreaseduntilthef
ailingloadis reached andthe valuerecorded.

1.2 D.C. ResistanceTest onStranded Conductor
Onaconductorsampleofminimum5mlengthtwocontact-
clampsshallbefixedwithapredeterminedbolttorque.TheresistanceshallbemeasuredbyaKel
vindoublebridgebyplacingtheclampsinitiallyzerometerandsubsequentlyonemeterapart.Th
etestshallberepeatedatleastfivetimesandtheaveragevaluerecorded.Thevalueobtainedsh
allbecorrectedtothevalueat20°CasperIS:398-(Part-V)-
1982.Theresistancecorrectedat200Cshallconformtotherequirements ofthis Specification.

1.3 CHEMICALANALYSISOF ALUMINIUMALLOY
SamplestakenfromtheAluminiumalloyingots/coils/strandsshallbechemically/spectrograp
hicallyanalyzed.Thesameshallbeinconformitytothe requirementsstated in
thisSpecification.

1.4 VISUALANDDIMENSIONALCHECK ONDRUMS
Thedrumsshallbevisuallyanddimensionallycheckedtoensurethattheyconformto the
requirements ofthis Specification.

1.5 VISUALCHECKFORJOINTS,SCRATCHES ETC.
ConductordrumsshallberewoundinthepresenceoftheOwner.TheOwnershallvisuallycheckf
orscratches,jointsetc.andthattheconductorgenerallyconformstotherequirementsofthisSp
ecification.Twopercent(2%)drumsfromeachlotshallberewound in the presenceof
theOwner'srepresentative.

1.6 DIMENSIONALCHECK ON ALUMINUMALLOYSTRANDS
Theindividualstrandsshallbedimensionallycheckedtoensurethattheyconformto
therequirementofthis Specification.

1.7 CHECKFORLAY-RATIOSOF VARIOUSLAYERS
Thelay-ratiosofvariouslayersshallbecheckedtoensurethattheyconform to the
requirementsof this Specification.

1.8 TORSIONANDELONGATION TESTSONALUMINUMALLOYSTRANDS
ThetestproceduresshallbeasperclauseNo.10.3ofIEC:888.Intorsiontest,thenumberofcom
pletetwistsbeforefractureshallnotbelessthan18onalengthequalto100timesthestandarddi
ameterofthestrand.Incasetestsamplelengthislessormorethan100timesthestrandeddiame
terofthestrand,theminimumnumberoftwistswillbeproportionedtothelengthandifnumberc
omesinthefractionthenitwillberoundedofftonexthigherwholenumber.Inelongation
test,the elongationofthe strandshallnot beless than4%for a gaugelengthof 250mm.



1.9 CHECK ONBARREL BATTEN STRENGTHOFDRUMS

Thedetailsregardingbarrelbatten strengthtestwillbediscussedandmutually agreed
tobythe Contractor&Ownerinthe QualityAssuranceProgramme.

1.10
Breaking Load Test onIndividual AluminiumAlloyWires

ThetestshallbeconductedonAluminumalloywires.The
breakingloadofonespecimencutfromeachofthesamples takenshallbe determinedby
means
ofsuitabletensiletestingmachine.TheloadshallbeappliedgraduallySithejawsofthetesting
machine
shallbenotlessthan25mm/min.andnotgreaterthan100mm./min.Theultimatebreakingloa
dofthespecimensshallbenotlessthanthevaluesspecifiedintheSpecification.

1.11 RESISTANCE TEST ON ALUMINUMALLOYWIRE
Thetestshallbeconductedonaluminiumalloywiresonly,conformingtoprocedureasperIEC:
889.Theelectricalresistanceofonespecimen ofaluminiumwirecutfromeach
ofthesamplestakenshallbemeasuredatambienttemperature.The
measuredresistanceshallbe correctedto
thevaluecorrespondingto20degreeC.bymeansoffollowingformula.

1
R20 = RT-------------------

1+alphax(T-20)
Where
R20 = Resistance corrected at 20degreesC.

RT = Resistancemeasuredat T degreesC.
alpha= Constant mass temperature coefficient

of resistance 0.004.
T = Ambienttemperatureduringmeasurement
Thisresistancecalculatedto20degreesC.shallbenotmorethanthemaximum value
specifiedin thespecification.



Table-1

DetailsofparametersofAAAconductor

S.N
.

Parameter Squirrel Weasel Rabbit Raccon DOG wolf Panther

1 Totalsection
alarea
ofconductor
(sqmm)

22 34 55 80 100 173 232

2 (No of
Alstrand/diai
nmm)

7/2.00 7/2.50 7/3.15 7/3.81 7/4.26 19/3.40 19/3.94

3 Overalldia
meter(mm
)

6 7.5 9.45 11.43 12.78 17 19.7

4 approx
mass(kg/km)

60.16 94 149.2 218.26 272.86 474.02 636.67

5 Resistanceat
20
degcel(ohms
/km)

1.541 0.99 0.621 0.425 0.339 0.1969 0.1471

6 approxcalcul
atedbreakin
gload (kN)

6.45 10.11 16.03 23.41 29.26 50.54 68.05

7 Final 0.6324 0.6324 0.6324 0.6324 0.6324 0.612x1 0.612x1
modulus of x 10 x 10 x 10 x 10 x 10 0 0
Elasticity, (pwr6)
GN/sqm
(kg/sq cm)

8 Coefficient 23.0 23.0 23.0 23.0 23.0 23.0 23.0
of linear X10 X10 X10 X10 X10 X10 X10
Expansion/˚ (pwr -
C 6)

9 Details
ofAluminium
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S.N
.

Parameter Squirrel Weasel Rabbit Racco
n

DOG wolf Panther

Strands

a Minimumbrea
kingload
ofthestrandb
eforestrandin
g(kN)

0.97 1.52 2.41 3.52 4.4 2.8 3.77

b Minimumbreak
ingload
ofthestrand
afterstranding(
kN)

0.92 1.44 2.29 3.34 4.18 2.66 3.58

c MaximumD
C
resistance of
strands
at20deg
C(ohms/km)

10.653 6.845 4.29 2.938 2.345 3.677 2.746

d Mass(kg/
km)

8.482 13.25 21.04 30.78 38.48 24.51 32.92

e Diameter

i Nominal 2.0 2.50 3.15 3.81 4.26 3.40 3.94

ii Maximum 2.02 2.53 3.18 3.85 4.30 3.43 3.98

iii Minimum 1.98 2.47 3.12 3.77 4.22 3.37 3.90
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PCC Poles

As per State Practice.
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2. Tubular Steel Poles for Overhead Lines

1 SCOPE:

This specification covers the general requirements towards design, manufacture, testing  at manufacturers
works, supply and delivery for tubular steel poles of circular cross  section ( swaged type ) for overhead
lines.

2 STANDARD:

The tubular steel poles shall conform to the latest edition of Indian Standard specification IS: 2713 (Part –
I, III): 1980 or any other authoritative standards (as amended up-to- date) except where specified
otherwise in this specification.

3 Topography and Climatic Condition:

The materials offered, shall be suitable for operation in tropical climate and will be subjected to the sun and
inclement weather and shall be able to withstand wide range of temperature variation. For the purpose of
design, average atmospheric temperature may be considered to be 50ºC with humidity nearing saturation.

4 Materials:

4.1 The materials used in construction of tubular steel poles shall be of the tested quality of steels of minimum
tensile strength 540 MPa (: 55 Kgf/mm2).

4.2 The materials, when analysed in accordance with IS: 228 (Part-III: 1972) and IS : 228 ( Part-IX) shall not
show sulpher and phosphorous contents of more than 0.060 percent each.

5 Types, Size and construction:

5.1 Tubular Steel Poles shall be swaged type.

5.2 Swaged poles shall be made of seamless or welded tubes of suitable lengths swaged and jointed together.
No circumferential joints shall be permitted in the individual tube lengths of the poles. If welded tubes are
used they shall have one longitudinal weld seam only: and the longitudinal welds shall be staggered at each
swaged joint.

5.3 Swaging may be done by any mechanical process. The upper edge of each joint shall be chamfered if at an
angle of about 45o. The upper edge need not be chamfered if a circumferential weld is to be deposited in
accordance with clause No. 5.3 2 of IS: 2713 ( Part-I):1980.

5.4 The length of joints on swaged poles shall be in accordance with clause No. 5.4 of IS: 2713  (Par-I): 1980.

5.5. Poles shall be well-finished, clean and free from harmful surface defects. Ends of the poles  shall be cut
square. Poles shall be straight, smooth and culindrical. The weld joints, if any, shall be of good quality, free
from scale, surface defects, cracks, etc.

5.6. Tolerances for outside diameter, thickness, length, weight and straightness shall be in  accordance with IS:
2713 (Part-I) : 1980.
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5.7. The poles shall be coated with black bituminous paint conforming to IS: 158-1968 throughout, internally
and externally, upto the level which goes inside the earth. The remaining portion of the exterior shall be
painted with one coat of red oxide primer as specified in IS: 2074-1979.

6 Earthing Arrangements:

For earthing arrangement a through hole of 14mm diameter shall be provided in each pole at a height of
300mm above the planting depth.

7 Tests and Test Certificates:

7.1 The following tests shall be conducted on finished poles :

A. Tensile test and chemical analysis for sulpher and phosphorous,
B. Deflocation test,
C. Permanent set test, and
D. Drop test.

7.2 In addition to above verification of dimensions as per IS: 2713 (Part-III) : 1980 shall be carried out during
acceptance lots.

7.3 Number of poles selected for conducting different tests shall be in accordance to clause No.  10.1.1 and
No. 10.1.12: of IS: 2713 (Part-I) 1980.

7.4 Tests shall be carried out before supply of each consignment at the manufacturers woks and  test
certificates should be submitted to the purchaser for approval prior to delivery.

7.5 Re-tests, if any, shall be made in accordance with IS: 2713 (Part-I) 1980.

7.6 Purchaser reserves the right to inspect during manufacturing and depute his representative to  inspect/test
at the works.

7.7 If any extra cost is required for carrying out the above specified tests, the same shall be borne by the
manufacturer.

8 Marking:

8.1 The poles shall be marked with designation, manufacturer’s identification, year of manufacture and name of
the purchaser: Employer Name; DDUGJY

8.2 The poles may also be marked with the ISI certification mark.

9 Guaranteed technical particulars:

9.1 The manufacturer shall furnish all necessary guaranteed technical particulars in the prescribed Performa
enclosed hereinafter.

10 Performance:-

10.1 The manufacturer shall furnish a list of the major supplies effected during the last 3 (three) years indicating
the volume of supply and actual delivery dates.
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10.2 Manufacturer may not be considered if the past manufacturing experience is found to be less that 3  (three)
years.

11 Deviation:-
Any deviation in technical specification shall be clearly indicated with sufficient reasons thereof. Purchaser
shall however reserve the right to accept and/or reject the same without assigning any reasons what-so-
ever.

ANNEXURE –‘A’

SPECIFIC TECHNICAL REQUIREMENTS FOR
TUBULAR STEEL POLES : SWAGED TYPE

9 meters  long 11 meters
long

13 meters
long

12 meters
long

1) Standard IS: 2713 ( Pat-I and III): 1980 as amended upto date
2) Type of Pole Swaged Type
3) Designation 540 SP 28 540 SP 52 540 SP 72 410 SP 60
4) Overall Length 9 meters 11 meters 13 meters 12 meters
5) Planting depth 1.5 meters 1.8 meters 2.0 meters 2.0 meters
6) Height above ground 7.5 meters 9.2 meters 11.0 meters 10.0 meters
7) Effective length of  Each
section.
a) Bottom 5.0 meters 5.6 meters 5.80 meters 5.80 meters
b) Middle 2.0 meters 2.7 meters 3.60 meters 3.10 meters
c) Top 2.0 meters 2.7 meters 3.60 meters 3.10 meters
8) Outside diameter and
Thickness of each Section.
a) Bottom 139.7x 4.50 mm 165.1x4.50 mm 219.1x5.90 mm 165.1x5.40mm
b) Middle 114.3x3.65 mm 139.7x4.50 mm 193.7x4.85 mm 139.7x4.50 mm
c) Top 88.9x3.25 mm 114.3x3.65 mm 165.1x4.50 mm 114.3x3.65 mm
9) Joint Length ( in cm.):
a) Bottom (J2) 30 cm. 35 cm. 45 cm. 35 cm.
b) Top (J1) 23 cm. 30 cm. 40 cm. 30 cm.
10) Approximate weight

of Pole 113 Kg. 175 Kg. 343 Kg. 208 Kg.

11)Point of application of
load below/top (mtr.) 0.3 mtr. 0.6 mtr. 0.6 mtr 0.6 mtr

12) Breaking load ( inKgf ) 478 567 1084 469
13) Working load with factor  of
Safety : 2.5 ( in Kgf ) 191 227 435 188

14) Crippling load ( inKgf ) 339 403 770 333
15) Load for permanent set
Not exceeding 13mm (in Kgf) 232 276 527 228

16) Load for Temporary
Deflection of 157.5 mm (in Kgf) 76 74 121 61

17) Tolerance As per IS : 2713 ( Part-I & Part-III): 1980
18) Finish -do-
19) Manufacturing clause -do-
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3. Hot Rolled Steel Beams (Joists)

1. SCOPE :-

Specification covers the manufacture, testing at works and supply of various sizes of Hot rolled steel beams.

2. APPLICABLE STANDARDS:

The Mild shall be conforming to IS:2062 – 1992 GRADE ‘ A ‘ modified upto date or its equivalent international
standard for steel materials, document for which shall be made available at the time of inspection to the
Employer’s representative. The dimensions of Hot Rolled Steel Beams shall be conforming to IS: 808 / 1989
amended upto date andtolerance as per IS : 1852 modified upto date.

3. GENERAL REQUIREMENTS :

Material shall be supplied as per the sizes and technical details as per following requirements and drawing.
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ANNEXURE-I

Sr.No. Particulars
Requirement as per Specification

MB SC

1 Designation (DxB) ( mm x mm ) 175X85 152X152

2 Length of joist-Meter with +100 mm tolerance 9m 11m / 13m

3 Weight (kg/M) 19.6 37.1

4 Sectional area (A) (Sq.cm. ) 25.0 47.4

5 Depth of section ( D ) (mm) 175 152

6 Width of flance ( B ) (mm) 85 152

7 Thickness of flance (Tf) (mm) 9 11.9

8 Thickness of Web (Tw) (mm) 5.8 7.9

9 Radius of fillet or root (R1) (mm) 10 11.7

10 Radius of tow (R2) (mm) 5 3

11 Moment of Inertia

(i) I xx ( cm⁴)
(ii) I yy ( cm⁴) 1260

76.7

1970

700

12 Radius of Gyration GR xx (cm) 7.13 6.45

13 Modulus of Section

(i)Z xx (cm³ )

(ii)Z yy(cm³ )

144

18

259

91.9

14 Tolerance in dimensions plus/minus ---------As per IS: 1852---------
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4. Mild Steel Channel, Angle And Flat

1) APPLICABLE STANDARDS:

The mild steel shall conform to  IS: 2062 grade ‘a’ modified upto date or equivalent international standard
for steel materials, documents for which shall be made available at the time of inspection to the owner’s
representative.

2) GENERAL REQUIREMENTS:

Material shall be supplied as per the following sizes:

100x50 ISMC channel conforming to IS: 2062 grade ‘a’ modified upto date or its equivalent International
Standard having length ranging from 5.5 to 13.5 meters. 75x40 ISMC channel conforming to IS: 2062 grade
‘a’ modified upto date or its equivalent International Standard having length ranging from 5.5 to 135
meters.

50x50x8 mm or 6 mm ISA angles conforming to IS: 2062 grade ‘a’ modified upto date or its equivalent
international standard having length ranging from 5.5 to 13.5 meters.

45X45X5 mm ISA angles conforming to IS: 2062 grade ‘a’ modified upto date or its equivalent international
standard having length ranging from 5.5 to 13.5 meters.

60x65x6 mm ISA angles conforming to IS: 2062 grade ‘a’ modified upto date or its equivalent international
standard having length ranging from 5.5 to 13.5 meters.

25X3mm, 50X6mm, 50x8mm, 75X8mm and 80X8 flats conforming to IS: 2062 grade ‘a’ modified upto date
or its equivalent international standard having length ranging from 5.5 to 9.5 meters.

3) GALVANISATION:

All above steel members shall be fabricated as per approved drawing having smooth edge, drilled
circular/elliptical holes of suitable measurements.

All structural steel members and bolts shall be galvanized as per  IS:4759 and zinc coating shall not be less
than 610gm/sq. meter for all structural steel members. All weld shall be 6mm filled weld unless specified
otherwise. All nuts and bolt shall be of property class 5.6 of IS 1367. Plain washers shall be as per IS 2016
and spring washers shall be IS:3063

4) INSPECTION:

All inspection/test will be carried out by representative of owner.

All tests and inspection shall be made at the place of manufacturer unless otherwise specially agreed upon
by the manufacturer and the owner. The manufacturer shall provide all reasonable facilities, without charge
to satisfy him that the material is being supplied in accordance with the specification.
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5. 11 & 33 KV Outdoor Type Current Transformer

4.1 INTRODUCTION

This section covers the specification of 33 kV and 11kV Current Transformer suitable for outdoor service.
Any other parts not specifically mentioned in this specification but otherwise required for proper functioning
of the equipment should be included by the tender in the offer. The CTs should  normally be installed above
VCB. The VCB & CT should be installed on common mounting structure. In places, where VCB are not
provided in the Substation separate CT mounting structure shall be provided with CTs.

4.2 APPLICABLE STANDARDS

Unless otherwise modified in this specification, the Current Transformer shall comply with the latest version
of relevant standards (IS 2165, IS 2705(I-IV), IS 2099, IS 5621, IS 2071, IS 335, IS 13947(part I), IEC 185,
IEC 270, IEC 44(4), IEC 171, IEC 60, IEC 8263, IEC 815, Indian electricity Rules 2003) or better
international standards. This list of standards is for guidance only. The contractor shall be solely responsible
to design & manufacture the CT suitable for 33kV & /11 kV systems.

4.3 AMBIENT CONDITIONS

The CT supplied against these specifications shall be suitable for satisfactory continuous operation under the
tropical conditions. The detail condition is mentioned in General Technical requirement.

4.4 SYSTEM PARTICULARS

a) Nominal System Voltage 33kV & 11kV

b) Highest system Voltage 36kV & 12kV

c) Rated Frequency 50Hz & 50Hz

d) No of phases Three & Three

e) System neutral earthing -Solidly Earthed-

f) One minute Power Freq. 70kV & 28kV
withstand voltage (rms)

g) Lighting Impulse withstand Voltage 170kVp & 75kVp

i) System fault level -25kA for 3sec-

4.5 TECHNICAL PARAMETERS OF CT

a) Type Single phase, dead tank, outdoor,oil

filled & hermetically sealed
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b) Type of mounting Pedestal type

c) Rated primary current As per BPS

d) Rated Continuous thermal current 120 % of rated
Primary current

e) Rated short time withstand As per IS 2705 Pt. I
Requirement for sec. Winding

f) Rated short time withstand 25kA(RMS)
Current
i) Duration (for primary current 3Sec
of 150amps and above)

ii) Duration (for primary current 1Sec
below 150amps)

g) Rated dynamic withstand 62.5
Current (KA rms)

h) Max temp rise As per IEC-185/ IS 2705

i) Minimum creepage distance 25 mm /KV
of porcelain housing(mm)

j) One minute power frequency 3 kV
Withstand voltage between
Secondary terminal & earth

k) Detail of Secondary Cores Metering Protn.

Current ratio (As per BPS)

Accuracy class 0.5 5P10

Burden (VA) 30 30

Instrument security Factor ≤5 -

Accuracy Limit Factor - 10

Note: The ratings indicated for instrument transformer are tentative only and may be changed to meet the
requirements.

4.6 PORCELAIN HOUSING
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It shall be single piece of homogeneous, vitreous porcelain of high mechanical & dielectric strength. It will
be glazed with uniform Brown or Dark brown colour with smooth surface finish. The creepage distance for
the porcelain housing shall be at least 25 mm per kV.

4.7 WINDING

1 PRIMARY WINDING

It shall be made of high conductivity rigid copper wire. The primary winding current density shall not exceed
the limit of 1.6 Amp per sq. mm for normal rating.

The design current density for short circuit current as well as conductivity of metal used for primary winding
shall be as per IS 2705. The calculation for the selection of winding cross section shall be furnished by
contractor.

The primary terminal shall be of standard size of 30 mm dia x 80 mm length of heavily tinned (min.
thickness 15 micron) electrolytic copper of 99.9 % conductivity.

2 SECONDARY WINDING

shall be made of insulated copper wire of electrolytic grade. Type of insulation used shall be described in
the offer. For multi ratio design, the multi ratio will be achieved by reconnection of the primary winding or
secondary winding. The excitation current of the CT shall be as low as possible. The contractor shall furnish
the magnetization curves for all the cores.

The terminal box shall be dust free & vermin proof. The size of the terminal box shall be big enough to
enable easy access and working space with the use of normal tools.

The secondary terminals studs shall be provided with at least 3 nuts and two plain washers, these shall be
made of brass duly nickel plated. The min. stud outer dia shall be 6 mm & length 15 mm. The min spacing
between the centres of the adjacent studs shall be 1.5 time the outer dia of the stud.

3 POLARITY

The polarity shall be marked on each CT at the primary and secondary terminals.

4.8 TANK & HARDWARES

The CT will be dead tank type. The tank shall be fabricated of MS steel sheet of min. 3.15 mm for sides  & 5
mm for top & bottom.  The tank will be finished with min. 2 coats of zinc rich epoxy paint externally. The
inner surface shall be painted with oil resistance white enamel paint.

All ferrous hardwares, exposed to atmosphere shall be hot dipped galvanized.

4.9 INSULATION OIL

The first filling of oil in CT shall be in contractor’s scope. The oil shall be as per IS 335.

To ensure prevention of oil leakage, the manufacturer will give following details supported by
drawings:
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i) Location of emergence of Primary & Secondary terminals

ii) Interface between porcelain & metal tanks

iii) Cover of the secondary terminal box

Any nut & bolt and screw used for fixation of the interfacing porcelain bushing for taking out the terminals
shall be provided on flanges cemented to the bushings & not on the porcelain.

If gasket joints are used, Nitrite Butyl Rubber gasket shall be used. The grooves  shall be machined with
adequate space for accommodating gasket under pressure.

The CT shall be vacuum filled with oil after processing. It will be properly sealed to eliminate breathing & to
prevent air & moisture from entering the tank. The sealing methods/arrangement shall be described by the
contractor & be approved by the owner.

4.10 OIL LEVEL INDICATOR

The CT shall be fitted with prismatic type oil sight window at suitable location so that the oil level is clearly
visible with naked eye to an observer standing at ground level.

To compensate oil volume variation due to temperature variation, Nitrogen cushion or the stainless steel
bellows shall be used. Rubber diaphragms are not permitted for this purpose.

4.11 EARTHING

Two earthling terminals shall be provided on the metallic tank of size 16 mm dia  & 30 mm length each with
one plain washer & one nut for connection to the station earth mat

4.12 Junction Box

The junction box shall be of MS sheet having thickness of 2mm, synthetic enamel painted as per procedure
mentioned in General Technical Requirement (Min. thickness 55 micron). The shade of junction box shall be
697 of IS: 5. Disconnecting type terminal blocks for CT secondary lead shall be provided. The junction boxes
shall be weather proof type with gaskets, as per section-I (Introduction and general technical requirements)
conforming to IP-55 as per IS-13947 (Part-I).

4.13 LIFTING & MOUNTING ARRANGEMENT

The CT shall be provided with two lifting eyes to lift the CT. This shall be so positioned so as to avoid any
damage to the CT during lifting for instillation or transportation purpose. This shall be detailed in General
Arrangement drawing.

The CT shall be of pedestal mounting type suitable for outdoor installation on steel/cement concrete
structures.  All the clamps, bolts, nut and washers etc. required for mounting the CT on the structure shall
be supplied along with the CT and shall be galvanized. The contractor shall supply all the terminal
connectors etc. required for connection to the CT.

4.14 TESTING

All Type and Routine Tests shall be as per relevant IS and/or  IEC.
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6. 33 &11 kV Outdoor Type Potential Transformer

1 INTRODUCTION

This chapter covers specification of 33kV and 11kV Potential Transformer suitable for outdoor service. Any
other parts not specifically mentioned in this specification but otherwise required for proper functioning of
the equipment should be included by the tender in the offer.

2 APPLICABLE STANDARDS

Unless otherwise modified in this specification, the Potential Transformer shall comply with the latest version
of relevant standards (IS 3156, IS 2099, IS 5621, IS 335, IS 13947(Part I), IEC 186, Indian electricity Rules
2003, IEC 815) or better international standards. This list of standards is for guidance only. The contractor
shall be solely responsible to design & manufacture the PT suitable for 33 kV/11kV systems.

3 AMBIENT CONDITIONS

The PT supplied against this specification shall be suitable for satisfactory continuous operation under the
tropical conditions as detailed in general technical requirement.

4 SYSTEM PARTICULARS

a) Nominal System Voltage 33kV 11kV

b) Highest system Voltage 36kV 12kV

c) Rated Frequency 50Hz 50Hz

d) No of phases Three Three

e) System neutral earthing ---Solidly Earthed--

f) One minute Power Freq. 70kV 28kV
Withstand voltage (rms)

g) Lighting Impulse withstand Voltage     170kVp 75kVp

h) System fault level ---25 kA for 3sec---

5 TECHNICAL PARAMETERS OF PT

a) Rated primary Voltage 36 KV 12 KV
b) Type Single phase potential transformer

c) Voltage/ Ratio(kV) 33/0.11 11/0.11

d) Rated voltage factor 1.2continuous 1.5 – 30seconds-

e) One minute power freq. Withstand voltage for

Primary Terminals 70 kV(rms) 28 kV
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Secondry winding 36 kV 12 KV

f) Min. Creepage Distance 25 mm/kV of Highest System Voltage

g) Detail of secondaries Core I Application Metering

Accuracy 0.5 0.5

Burdan (VA) 100 100

Note: The ratings indicated for instrument transformer are tentative only and may   be changed to meet
the requirements.

6 PORCELAIN HOUSING

It shall be single piece of homogeneous, vitreous porcelain of high mechanical & dielectric strength. It will
be glazed with uniform Brown or Dark brown colour with smooth surface finish. The creepage distance for
the porcelain housing shall be at least 25mm per kV.

The contractor shall clearly detail in his bid the details of attaching the metallic flange to porcelain, pressure
release valve and also how primary & secondary terminals shall be brought out.

7 WINDING

PRIMARY WINDING

It shall be made of insulated electrolytic copper wire. The neutral end of the winding shall be brought
outside for earthing.
The primary terminal shall be of standard size of 30 mm dia x 80 mm length of heavily tinned (min.
thickness 15 micron) electrolytic copper of 99.9 % conductivity.

SECONDARY WINDING

It shall be made of insulated copper wire of electrolytic grade. The terminal box shall be dust free & vermin
proof. The size of the terminal box shall be big enough to enable easy access and working space with the
use of normal tools.
The secondary terminals studs shall be provided with at least 3 nuts and two plain washers. These shall be
made of brass duly nickel plated. The min. stud outer dia shall be 10 mm & length 15 mm. The min spacing
between the centres of the adjacent studs shall be 1.5 time the outer dia of the stud.

POLARITY

The polarity shall be marked on each PT at the primary and secondary terminals.

8 TANK & HARDWARES

It shall be fabricated of MS steel sheet of min. 3.15 mm for sides & 5 mm for top & bottom.  The tank will
be finished with min. 2 coats of zinc rich epoxy paint externally. The inner surface shall be painted with oil
resistance white enamel paint.

All ferrous hardwares, exposed to atmosphere shall be hot dipped galvanized.
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9 INSULATION OIL

The first filling of oil in PT shall be in contractor’s scope. The oil shall be as per IS 335.To ensure prevention
of oil leakage, the manufacturer will give following details supported by drawings:

i) Location of emergence of Primary & Secondary terminals

ii) Interface between porcelain & metal tanks

iii) Cover of the secondary terminal box

Any nut & bolt and screw used for fixation of the interfacing porcelain bushing for taking out the terminals
shall be provided on flanges cemented to the bushings & not on the porcelain.

If gasket joints are used, Nitrite Butyl Rubber gasket shall be used. The grooves shall be in machined with
adequate space for accommodating gasket under pressure.

The PT shall be vacuum filled with oil after processing. It will be properly sealed to eliminate breathing & to
prevent air & moisture from entering the tank. The sealing methods/arrangement shall be described by the
contractor & be approved by the owner.

10 OIL LEVEL INDICATOR

The PT shall be fitted with prismatic type oil sight window at suitable location so that the oil level is clearly
visible with naked eye to an observer standing at ground level.

To compensate oil volume variation due to temperature variation, Nitrogen cushion or the stainless steel
bellows shall be used. Rubber diaphragms are not permitted for this purpose.

11 EARTHING

Two earthling terminals shall be provided on the metallic tank of size 16 mm dia & 30 mm length each with
one plain washer & one nut for connection to the station earth mat

12 Junction Box

The junction box shall be of MS sheet having thickness of 2mm, synthetic enamel painted as per procedure
mentioned in General technical Requirement (Min. thickness 55 micron). The shade of junction box shall be
697 of IS: 5. Disconnecting type terminal blocks for PT secondary lead shall be provided. The junction boxes
shall be weather proof type with gaskets as per section-I (Introduction and general technical requirements)
conforming to IP-55 as per IS-13947 (Part-I).

One junction box shall be provided for 3 numbers of single phase CT’s and PT’s.

13 LIFTING & MOUNTING ARRANGEMENT

The PT shall be provided with two lifting eyes to lift the PT. This shall be so positioned so as to avoid any
damage to the PT during lifting for installation or transportation purpose. This shall be detailed in General
Arrangement drawing.



Volume-III : Section-I
Technical Specifications

217

DDUGJY & IPDS/SBD/R0

The PT shall be of pedestal mounting type suitable for outdoor installation on steel/cement concrete
structures.  All the clamps, bolts, nut and washers etc. required for mounting the PT on the structure shall
be supplied along with the PT and shall be galvanized. The contractor shall supply all the terminal
connectors etc. required for connection to the PT.

14 TESTING

All Type and Routine Tests shall be as per relevant IS and /or IEC.
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7. 11 kV AND 33 kV Vacuum Circuit Breakers

1) SCOPE

This specification covers design, manufacturing, testing at manufactures works, supply of 11KV and 33 KV
Vacuum Circuit Breakers complete with all accessories required for their satisfactory operation for the sub-
transmission system. The Breakers shall be used for Transformer protection or Feeder Control, in the system.

2) TYPE AND RATING

The circuit breakers shall be suitable for outdoor operation under the climatic conditions, as specified in Tender
specification, without any protection from sun and rain.

The circuit breakers shall have the following rating:-

S.No. PARTICULARS 33 KV11 KV

i) Number of Poles 3 Nos.

ii) Frequency 50 Cycles

iii) Nominal System Voltage 33 KV                     11 KV

iv) Highest System Voltage 36 KV                     12 KV

v) Interrupting Capacity at nominal system voltage 1500 MVA              1500 MVA

vi) Rated Continuous Current 1250 Amps 1250 Amps

vii) Short-time Current Rating for 3 Secs. 25 KA                     25 KA

viii) Basic Insulation Level 170 KV                   75 KV

ix) Power Frequency Withstand Voltage for one Minute 70 KV                     28 KV

x) Total Break-time for any Current up to the rated breaking
current

5 cycles (max.)

xi) Control Circuit Voltage 30 Volt D.C.

xii) Operating duty for gang operation O – 0.3 Sec – CO – 3 Min – CO

xiii) The VCBs shall be suitable for one reclosing followed by one
delayed reclosing and lock out

Minimum clearances

a) Between Phases 430 mm                   280 mm

b) Between Live Parts & Ground 3700 mm                 2750 mm

c) Creepage Distance 900 mm                   300 mm
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The above are our minimum requirements. The manufacturers may offer their standard design, keeping in
view our minimum requirements.

3) STANDARDS

The circuit breakers shall comply with the requirements of IEC 56 or IS 13118 (1991) with latest amendment
thereof, except wherein specified otherwise. Equipment, meeting any other authoritative standard, which
ensures equal or better quality then the standard mentioned above, would also be acceptable. The bidders shall
clearly indicate the applicable standards to which their equipments complies-with. A copy of such standard may
also be enclosed.

4) GENERAL

The circuit breaker shall be of porcelain clad vacuum type. The breaker, complete in all respect, shall be
supplied with all accessories in-place and all internal wiring installed and terminated in the mechanism housing
and the equipment shall be complete in all respects.

The circuit breakers shall provide rapid and smooth interruption of current under all conditions, completely
suppressing all undesirable phenomena, even under the most severe and persistent short-circuit conditions or
when interrupting small currents or leading/ lagging reactive currents. The details of any device incorporated to
limit or control the rate of rise of Restriking voltage across the circuit breaker contacts shall be stated. The over
voltage caused by the circuit breaker switching on inductive or capacitive load shall not exceed 3.2 times the
normal phase to neutral voltage. The total break-time for the circuit breaker, throughout the range of breaker
operating duty, shall be stated in the tender and shall be guaranteed. The breaker shall be fit for capacitor
switching for 5 MVAr Bank.

The breakers shall be provided with trip free mechanism.

The circuit breakers shall be suitable for mounting on steel structures. The cost of necessary frames for
mounting the circuit breakers shall be included in the offered prices. Strongly supported bracket or frame, for
mounting associated 3 nos.11 KV / 33 KV CTs, shall also be provided. All the structures shall be hot dip
galvanized with 3 dips. Please note that cantilever type supports for mechanism box are not acceptable. The
mechanism box shall have firm supports from bottom. This is necessary to minimize vibration of mechanism
box, which in turn may disturb various settings. The agency shall indicate clearly the vibration level of the
breaker during fault / normal ON OFF operations in all three directions.

The owner intends to operate 11 KV and 33 KV feeders with automatic reclosing scheme, the arrangement
envisaged is as under:-

On the occurrence of a fault the concerned protective relay will open the circuit breaker as per its own
characteristic. Thereafter, the breakers shall re-close but after pre-set time delay, which shall be adjustable
(say range 4 – 10 sec. or near about). There shall be no further automatic reclosing. A simple type of reclosing
relay (reputed make) for this purpose shall be provided under this kind of operation. It is also necessary that
the breaker shall be suitable for this reclosing duty.  The auto-recloser relay is to be installed in respective
indoor control panels.

5) SPECIFICATION FOR CIRCUIT BREAKERS

The circuit breakers shall consist of three identical phase units with a common operating mechanism. While
offering the circuit breaker, the following details should be confirmed and furnished with the tender:-
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i) Complete construction details of the equipment offered. It should be noted that the breakers should be
suitable for out-door duty. Indoor breakers accommodated in out-door kiosks are not acceptable.

ii) Type, make & source of vacuum bottles with relevant details shall be indicated in the offer, clearly.

iii) The capacity of breaker to interrupt inductive and capacitive currents shall be indicated in the offer
(rating of capacitor bank should be stated and type test report shall be furnished).

iv) Spare availability of vacuum interrupter should be confirmed by the bidder for the designed expected
life of the breakers being offered.

6) VACUUM INTERRUPTER

The design of the vacuum interrupter shall be such that it gives trouble free operation under normal load and
fault conditions throughout the life of the equipment. As the efficiency of the breaker depends on the degree of
vacuum inside the interrupter, manufacturer shall ensure that the same is maintained consistently during
service. To know the residual life of vacuum interrupter, an indicator to indicate the status of contact erosion
shall be provided.

The insulating ceramic body of the interrupter should have high mechanical strength and it should be capable
of withstanding high temperature without any significant deterioration in its mechanical and electrical properties

The metal/ alloy used for the fixed and moving contacts shall have very low resistivity and low gas content.
They should be resistant to arc erosion and the contact should have no tendency to get cold-welded under the
high vacuum in the interrupter.

The interrupter design should ensure rapid de-ionization of the gap so that normal electrical strength of the gap
is restored instantaneously.

The metallic bellow or any other similar vacuum sealing arrangement should be provided at the moving contact
and should have a long fatigue life.

Manufacturer’s catalogue on vacuum bottle, indicating all the details shall essentially be submitted with the
tender.

7) MOUNTING OF 11 KV / 33 KV CTs

The offered steel structures for breakers to be supplied by the bidders should have provision and adequate
strength to accommodate 3 nos. 11 KV / 33 KV CTs on it after provision of suitable supports from ground.

8) TEMPERATURE RISE

The maximum temperature attained by any part of the equipment, when in service at site, under continuous
full load conditions, exposed to the direct rays of the sun, shall not exceed 45° Centigrade, above ambient
temperature. The limits of temperature rise shall be as per relevant standards. The corrections proposed shall
be stated in the tender and shall be subject to approval of the owner.

9) INSULATION OF THE CIRCUIT BREAKER



Volume-III : Section-I
Technical Specifications

221

DDUGJY & IPDS/SBD/R0

The insulation to ground, the insulation between open contacts and the insulation between phases of the
completely assembled circuit breaker shall be capable of withstanding satisfactorily di-electric test voltage
corresponding to specified basic insulation level in the standard.

10) INSULATORS

The basic insulation level of the Insulator and insulating porcelains shall be as specified and porcelain shall
be homogenous and free from cavities and other flaws. They shall be designed to have ample insulation,
mechanical strength and rigidity for satisfactory operation under conditions specified above. All insulators of
identical ratings shall be inter-changeable. The puncture strength of the insulators shall be greater than the
flash over value. The insulators shall be type tested from independent Govt. Laboratory as per relevant
standards or at any recognized and reputed international laboratory or testing institutions.

11) OPERATING MECHANISM

The circuit breakers shall be designed for remote control from the control room and in addition there shall
be provision for manual operation of circuit breakers during maintenance and for local tripping and closing
by the normal means.

The circuit breakers shall have operation control and mechanical “open” “close” indicator, in addition to
facilities for remote electrical indication.

The operating mechanism shall be of the spring charging type, by electric control under normal operation.
The mechanism shall be trip free electrically and mechanically. The mechanism shall be capable of
performing satisfactorily, the reclosing duty cycles indicated above, within the time specified. All working
parts in the mechanism shall be of corrosion resistant material and all bearings, which require greasing,
shall be equipped with pressured grease fittings. The mechanism shall be strong positive quick in action and
shall be removable without disturbing the other parts of the circuit breaker. The mechanism and breaker
shall be such that the failure of any spring will not prevent tripping and at the same time will not cause any
false tripping or closing. The operating Mechanism should be motor operated spring charged type preferably
without chain drive. The motor for spring charging shall be suitable to perform satisfactorily for input supply
voltage of 230 Volt A.C. 50 Hz with a variation of plus 10 and minus 20 percent. The A.C. Motor should have
overload protection. Provision should also be made for mounting of mechanism box at an adequate height
and gear ratios shall be so chosen that one man should be able to charge the spring, without any additional
efforts.

12) CONTROL CUBICLE

A common control cubicle shall be provided to house electrical, controls, monitoring devices and all other
accessories, except those which must be located on individual poles. The cubicle shall be gasketed and shall
have weather-proof construction, fabricated from sheet steel of minimum 2.5 mm thickness. The type test
report on degree of protection test (IP-55) shall also be furnished.

The cubicle shall have front access door with lock and keys, space heater, internal illumination lamp, 3 pins
5 Amp socket with individual ON-OFF switches shall be provided in the cubicle.

For local operation following shall be provided:-

a) LOCAL / REMOTE selector switch



Volume-III : Section-I
Technical Specifications

222

DDUGJY & IPDS/SBD/R0

b) TRIP / NORMAL / CLOSE control switches with pistol grip handle

The control circuits shall be designed to operate on 30 Volt DC, as indicated in the schedule and it shall be
possible to adopt to work on other voltages by simply changing the operating coils. The shunt tripping coils
shall be designed to operate satisfactorily within 110% and 70% of the rated DC supply voltage and the
shunt closing coils should operate up to 85% of the rated DC voltage. These checks shall be repeated
during pre-commissioning checks at site before putting the breakers in service.

AC Power supply for auxiliaries will be available at 230 Volt (+/- 10% variation) single phases 50 C/s at
substation. The agency shall be required to extend this supply, using proper protection, to desired location
through cable.

Necessary double compression type cable glands for the cables of the operating mechanism shall be
provided. The cables used for operation are all un-armoured 2.5 sq. mm copper control cables of 1100 V
grade. The cable glands shall be suitable for 1 no. 8 core and 2 nos. 4 core cables and cables as per site
requirements. The gland plate should be made of non-magnetic materials and suitably drilled at site to suit
the cable entry.

The Circuit breaker shall be provided with trip free Mechanism so that tripping instructions could over-ride
the closing instructions. An additional tripping coil shall also be provided in the trip circuit. The second coil
shall have separate tripping lever arrangements in the mechanism, so as to avail full advantage of second
trip coil. Also the two trip coils shall have separate fuses in the DC circuit, so that in the event of any short
circuit/damage in any one of the trip coils, the supply is available to the other one.

The circuit diagram of Control circuit of VCB along with operating instructions (DOS/ DON’T) shall be
embossed on metallic plate duly laminated and the same shall be fixed on the rear door of the control
cubicle from inside.

13) WIRING

Wiring shall be completed in all respects to ensure proper functioning of the control, protection, monitoring
and interlocking schemes.

All the wiring shall be carried out with 1100 V grade, PVC insulated stranded copper conductor of 2.5 sq.
mm as per IS: 1554.

Each wire shall be identified at both ends with permanent markers bearing wire numbers as per wiring
diagram.

Wire termination shall be done with crimping type connectors with insulating sleeves. Wires shall not be
spliced between terminals.

All spare contacts of auxiliary switches etc. shall be wired up to terminal blocks in the control cubicle.

14) TERMINAL BLOCKS

Terminal blocks shall be of 1100 V grade, box clamp type ELMEX 10 sq. mm or approved equivalent. Not
more than two wires shall be connected to any terminal. Spare terminals, equal in number to 20% of active
terminals, shall be provided.
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Terminal block shall be such located to allow easy access. Wiring shall be so arranged that individual wires
of an external cable can be connected to consecutive terminals.

15) TERMINAL CONNECTORS

6 Nos. Terminal bi-metallic connector suitable for Dog conductors shall be supplied with each breaker. For
ensuring quality and uniformity, the owner may decide to specify the design of terminal connector, the
material of terminal connector and thickness of clamps. Further compliance of which will have to be done by
the agency without any extra cost. Suitable earth connector for earthing connections shall also be supplied.
The connector drawing shall be got approved from the owner.

16) AUXILIARY CONTACTS

Eight numbers each of auxiliary contacts both of the normally open and normally closed types shall be
provided in each circuit breaker for use in the remote indication and control scheme of the circuit breaker
and for providing safety interlocking. Special contacts for use with trip coils, which permit for relative
adjustment with respect to the travel of the circuit breaker contact, shall also be provided, wherever
required. There shall be provision to add more auxiliary contacts at a later date, if required.

17) ACCESSORIES

The vacuum circuit breaker shall be supplied as a complete unit with internal wiring installed and terminated
in mechanism box and equipped with the following accessories:

1 Motor operated spring charged mechanism

(Motor voltage – 230 V AC)

1 No.

2 Trip coil suitable for 30 V DC 2 Nos.

3 Closing Coil suitable for 30 V DC 1 No.

4 Pistol grip C.B. Control switch having Trip/ Normal/ Close position 1 No.

5 Local/ Remote selector switch 1 No.

6 Spring Charged indicator 1 No.

7 Manual operating handle for maintenance 1 No.

8 Facility for manual charging of spring 1 No.

9 Operation counter 1 No.

10 Auxiliary contacts (8 NO-8 NC) 1 Set

11 Anti-pumping device suitable for 30 V DC 1 No.

12 Terminal connectors suitable for connecting Dog Conductor 6 Nos.

13 Cubicle illuminating lamp with cage and switch 1 No.

14 Spare terminals connectors 20% of Total
Terminals
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15 Mechanical ON/OFF Indicator 1 No.

16 MCB for both AC and DC supply 1 No. each

17 Space heater and ON-OFF switch in the mechanism box 1 No.

18 Power Type 3 Pin Socket with ON-OFF switch 1 Set

19 Earthing Terminals 2 Nos.

20 LED indicating lamps Complete set

Indicating Bulbs:The indicating lamps should be supplied with Low Voltage protection Circuit (LVGP) and
surge suppressor circuit having LED indication. Lamp assembly should be of fire – retardant glass epoxy
PCB, industrial heat resistant, fire resistant, non- Hygroscopic DMC material , chrome – plated corrosion
resistant solid brass bezel , polycarbonate lens in desired colour shades  of Red , Green, Amber, Yellow etc.
the intensity of light should be minimum 100 mcd at 20 mA . Indication lamp should be suitable to operate
on 30 V Direct Current supply source.

18) TYPE TESTS

Type test certificates on VCB for the following tests, strictly as per IS 13118, with latest amendment thereof,
from any of the independent Govt. Laboratory, or at any recognized and reputed international laboratory or
testing institution, shall invariably furnished :-

 Short Circuit Duty Tests
 Short Time Current Rating Tests
 Mechanical Endurance Test
 Temperature Rise Test
 Lightning Impulse Voltage withstand Test
 Capacitor Switching Duty Test for Single Bank of 5 MVAR capacity
 Power Frequency withstand Voltage Test dry & wet
 Degree of protection IP-55 for control cubicle

The above type test certificates must accompany drawing of type tested equipment, duly signed by type
testing authority.

The above tests must not have been conducted on the equipment earlier than 5 years from the date of
opening of bids.

In case of any change in design/type of Breaker already type tested and the one offered against this
specification, the owner reserves the right to demand repetition of type tests, without any extra cost.

19) ACCEPTANCE AND ROUTINE TESTS

All acceptance and routine tests, as stipulated in relevant standards, shall be carried out by the
manufacturer, in presence of owner’s representative

Immediately after finalization of the programme of type testing, the manufacturers shall give, fifteen days
advance intimation to the owner, to enable him depute his representative for witnessing the tests.
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20) RATING PLATES

The detailed rating plate shall be as per IS and in addition, shall indicate serial number of the equipment,
manufacturer’s name, our order number and date.

21) EXPERIENCE

Minimum 3 years’ experience in the field of design and manufacture of the equipment offered is essential
for the bidder. Details in this regards shall be clearly stipulated in the offer.
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8. 11 kV 350MVA 1250 AMP VCB Switchgear Panels (MC VCB) - Indoor

1.1. INTRODUCTION

1.1.1. The section covers the specification of metal clad indoor vacuum type switchgear unit with horizontal draw
out circuit breaker as per IS 13118 [1991] / IEC 62271-100 or latest amendment thereof.

1.1.2. All the equipments shall be suitable for satisfactory operation in tropical climates and dry dust laden
atmosphere prevailing in the location where it shall be used against the Contract.  The equipment shall be
able to with stand a wide range of temperature variation in the required location

1.1.3. All the plant/apparatus/equipment supplied shall comply in all respect with the requirement of Indian
Electricity Act 2003 and Indian Electricity Rule 2003/IS and latest amendment thereof during the execution
of contract where-ever applicable

1.2. STANDARDS.

The circuit Breaker shall confirm to the latest revision with amendment available of relevant standards,
rules, and code.  Some of which are listed herein for ready reference.

Sl. No. Standard Item

1. IEC- 62271-100 /IS-
13118(1991)

Switchgear

2. IS-2705 (1992) Current Transformer

3. IS-3156 (1992) Voltage Transformer

4. IS-3231 (1987) Relays

5. IS-1248 Ammeter & Voltmeter

6. IS-375 Arrangement of Breakers Bus Bars main connection
and auxiliary wiring.

7. IEC-60687/CBIP REPORT

NO-88 (JULY) 1996)

Tri vector meter

1.3. CONSTRUCTION

1.3.1. The switchgear shall be of CRCA steel construction with sheet not less than 3mm thickness for load bearing
section and not less than 2 mm thickness for non-load bearing and shall totally dust and vermin proof.
However, if vendor has standardized the thickness of enclosure other than above mentioned and it meets
the performance requirements and the design has been established through type test, the same shall be
accepted. The panels shall be rigid without using any external bracings.  The switchboard panels should
comply with relevant IS/IEC and revision thereof and shall be designed for easy operation maintenance and
further extension.  Bus bar, metering circuit breaker chamber, cables and cable box chamber should have
proper access for maintenance, proper interlocks should be provided.  All instruments shall be non-draw out
type and safe guard in every respect from damages and provided with mechanical indicator of connection
and disconnection position.  The switchgear shall be completed with all necessary wiring fuses, auxiliary
contacts terminal boards etc.
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1.3.2. The arcing contacts and bus bar should be rated for 350 MVA for 3 seconds. Bus bars shall be capable of
connecting one switchgear panel to other through proper insulated arrangement, which does not decrease
the insulation strength of the bus bar at the point of connection between two panels. The panels shall be
modular in design.

1.3.3. The breakers should be able to be drawn out in horizontal position at ground level [with vertical/horizontal
isolation] when breaker is drawn out in horizontal position none of the live components inside the 11 KV
switchgear panel should be accessible.  The safety shutters shall be robust and shall automatically cover the
live components when the breaker is drawn out.  The switchgear shall have complete interlocking
arrangements at the fully inserted and fully drawn out and test positions.  Withdrawal of the breaker should
not be possible in ON position, it should not be possible to close the circuit breaker in service unless the
entire auxiliary and control circuit are connected.

1.3.4. Breaker should have three distinct positions inside the cubical; i.e. service, test and isolated.

1.3.5. Built-in/separate trolley mounted earthing switches for incomer and outgoing shall be provided.

1.3.6. All the high voltage compartments must have pressure discharge flap for the exit of gas due to internal are
to insure operator safety.  All the HV compartment design ensures conformity to IEC-60298 and must be
type tasted for Internal Arc Test.

1.4. BUS BARS AND CONNECTORS

1.4.1. Bus bars and all other electrical connection between various components shall be made of electrolytic
copper of rectangular cross sections.  The bus bars section shall be ample capacity to carry the rated
current of minimum1250 Amp continuously without excessive heating and for adequately meeting the
thermal and dynamic stresses in the case of short circuit in the system up to full MVA rating specified in
Para 3.2 above.

1.4.2. All bus bars connections shall be firmly and rigidly mounted on suitable insulators to withstand short circuit
stresses and vibrations.

1.4.3. Adequate clearance between 11 KV point and earth and between phase shall be provided to ensure safety
as per provision in Indian Electricity Rule 2003 and its amendment thereof and also in accordance with the
relevant Indian standard specification and the same shall be capable of withstanding the specified high
voltage tests as per IS-13118/ IEC 62271-100 and amendment thereof.

1.4.4. Sharp edges and bends either in the bus bars or bus bar connections shall be avoided as far as possible.
Wherever such bends or edges are un-avoidable, suitable compound or any other insulation shall be
supplied to prevent local ionization and consequent flashover.

1.5. CIRCUIT BREAKER

1.5.1. The vacuum circuit breaker shall be draw out type suitable for installation in the switchgear cubicles
(indoor).  The breaker shall comply with IS-13118 (1991)/ IEC 62271-100 and latest amendment thereof.
Construction of breaker shall be such that the points, which require frequent maintenance, shall be easily
accessible.

1.5.2. The circuit breakers shall be spring operated, motor/manually charging of the spring feature, manually
released. VCB shall have spring closing mechanism for 3 pole simultaneous operation.  The speed of closing
operation shall be independent of the speed of hand operating level.  The indication device shall show the
OPEN and CLOSE position of breaker visible from the front of cubical.

1.5.3. The breakers shall be capable of making and breaking the short time current in accordance with the
requirement of IS 13118(1991)/ IEC 62271-100 and latest amendment thereof and shall have three phase
rupturing capacity of 350MVA for 3 second at 11 KV.  The continuous current rating of breaker shall not be
less than 1250 Amp for all items. The total break/make time shall be not more than 4 cycles for break and 6
cycles for make time for all breakers.



Volume-III : Section-I
Technical Specifications

228

DDUGJY & IPDS/SBD/R0

1.5.4. The vacuum circuit breakers shall ensure high speed extinction and adequate control of pressure during
breaking of current and also designed to limit excessive over voltages.

1.5.5. Comprehensive interlocking system to prevent any dangerous or inadvertent operation shall be provided.
Isolation of circuit breaker from bus bar or insertion into bus bar shall only be possible when the breaker is
in the open position.

1.5.6. Vacuum Circuit Breaker shall have completely sealed interrupting units for interruption of arc inside the
vacuum.  The vacuum bottle sealed for life shall be provided with contact wear indicator.

1.5.7. Vacuum interrupter should have an expected life of 10000 operations at rated current and should be
capable for operating more than 100 times at rated short circuit current.

1.5.8. Vacuum interrupter technical data particularly provided by the manufacturer should also be provided with
Bid.

1.6. PROTECTION RELAYS

1.6.1. All relays shall conform to the requirements of IS:3231/IEC-60255 or other applicable standards. Relays
shall be suitable for flush or semi-flush mounting on the front with connections from the rear. The relay for
entire project shall be of same type. The protective relay shall be numerical type. Composite relay unit
having O/C, E/F & directional element etc shall be preferred.

1.6.2. The protective relays mounted on the panels shall be of the draw out type.  The relays must be capable of
resetting with out necessity of opening the case.  The relays shall be provided with flag indicators.  Each
functional element of a relay shall be provided with its own flag indicator to enable the type of fault
condition to the identified.

1.6.3. Each of the incomer/outgoing switchgear units shall be provided with 3 elements of 5 Amp Non-directional,
over current relays and 1 element non-directional, earth fault relay with self/hand reset contacts. The O/C
element shall have setting of 30 to 120% in seven steps and E/F element shall have setting of 10 to 40% in
seven steps. However, final decision regarding selection of steps and setting of relay shall be decided during
detail Engg.  for proper co-ordination of protection system.

1.6.4. High set instantaneous element of low  transient over reach not exceeding 5% should be incorporated in
the O/C and Earth Fault relays for all the outgoing feeder panels capable of adjusting the setting from about
5 to 20 times normal rating in the O/C relays and 2 to 8 times in Earth Fault relays.

1.6.5. During detail engineering provision for shunt trip or series trip relays shall be decided by Employer for which
contractor should not have any objection. Further, in this case, the series trip relays auxiliary unit contracts
in the tripping circuit should be designed to handle current up to 150 Amp.  and like wise trip coil voltage
which appears across open contact of the series-tripping unit, be limited to 150 volts.

1.6.6. With CTs used as per Para 7.1 and taking into account the trip coil impedance of breaker with the plunger
DOWN and with plunger UP position, the VA burden of relays offered etc. should be duly coordinated, so
that the protection operates without errors at fault current corresponding to the fault MVA of 350 for all the
tap position of the relays and the values of the impedance of the choke and resistance which may be
required should also be determined and incorporated

1.6.7. The protective relays shall withstand 20 times the maximum current for 3 second on any tap setting.  The
over shoot time on removal of current setting shall not be greater than 0.05 seconds.

1.7. CURRENT TRANSFORMERS:

1.7.1. The requirement of ratio, VA capacity, class or accuracy, limit factor etc. for resin cast CTs installed in
different type of units are tabulated below:

Item Core/CT Ratio VA
Burden

Knee
Point

ALF Class of
accuracy
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(min) Voltage

Incoming
Panel

Protection 600-
300/1A

15 300 at
600/1A
tap

10 PS

Protection 600-
300/5A

15 …….. 10 5P

Metering 600-
300/5A

2.5 …….. 0.5

Outgoing
Panel

Protection 600-
300/5A

15 ……… 10 5P

Metering 600-
300/5A

2.5 …….. 0.5

1.7.2. Short time rating of CTs shall be 18.4 KA for 3 second.  CTs shall be double core and dual ratio. Saturation
factor for metering core shall not exceed 2.5.

1.7.3. The designed accuracy should be available even at the lowest ratios and all CTs shall withstand fault current
corresponding to 350 MVA for 3 sec.

1.7.4. The secondary terminal of the current transformers shall be such that effective and firm wire terminations
are possible.  Shorting links of adequate capacity shall be provided at the terminal blocks for sorting of the
leads from secondary terminals of current transformers.  The secondary terminal of the CTs shall be earthed
at one point.

1.7.5. The secondary winding resistance of CTs shall be as low as possible but not greater than 0.2 ohms per 100
turns.

1.7.6. CTs shall confirm to IS 2705 with latest amendment, if any in all respect and will be subjected to all routine
and type test specified in the IS.

1.8. CABLE GLANDS AND CLAMPING ARRANGMENT FOR HOLDING SUITABLE CABLE BOXES

1.8.1. Two nos, brass-wiping glands for each incomer and one no. Brass wiping gland for each outgoing panel of
adequate dimension for XLPE cable of 3 cores up to 400 sq. mm size shall be supplied along with panels.
For bus coupler no cable glands should be provided.

1.8.2. Suitable cable boxes as per requirement of cable shall be arranged by the purchaser at his end.  The panel
shall however provide a flat of size 50X6 mm2 with suitable clamp made of 50X6 mm2 flat along with Nuts
Bolts and Washers for holding the cable boxes.  The flat should be fitted at a suitable height with allotted
arrangement for adjustment of height from 300mm to 500mm at site.  The clamp and flat shall have
suitable stud type arrangement for earthing cable and cable box.

1.8.3. All control cable/wire entries shall be by means of suitable cable glands, such glands shall be of brass and
tinned.

1.9. AUXILIARY/CONTROL WIRING
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All the secondary wiring in the panel shall have high quality PVC insulation and the same shall have
conductor size of not less than 2.5 mm2 of copper Colours of the secondary/auxiliary wiring should confirm
to IS 375/1963 and latest amendment thereof if any.  All wiring shall be neatly run and group of wiring shall
be securely fixed by clips so that wiring can be checked without necessity of removing the clamps.  Wiring
between fixed and moving portion of the panel shall be run in flexible tubes and the same shall be so
mounted to avoid any damage to them due to mechanical movements.  Ferrules with number shall be
provided on both end of the wiring.

1.10. MARKING OF PARTS

For facilitating the erection, the several parts of the plant and equipment shall be suitably marked.

1.11. NAME PLATE AND DIAGRAM PLATES

All equipment shall have weather proof and non corrosive metal plates fixed in suitable position with full
particulars engraved thereon with white letters against black background.

The firm shall affix a name plate on each Switchgear panel having following information:

1. Manufacturer’s name and trade mark.
2. Unique No.
3. Type of Panel.
4. CT Ratio.
5. Rated Voltage.
6. Rated Insulation Level
7. Rated Frequency
8. Rated Normal Current
9. Rated Short Circuit Breaking Current.
10. Weight
11. Specification No.
12. Order No. and Date
13. Year of supply.
14. Property of SEBs

1.12. PAINTING

All metallic surface [except enameled and bright parts] exposed to weather shall be given suitable primer
coat and two coats of first quality paint of approved colour.  The supplier shall also supply adequate
quantities of paints, Varnish etc. for use of finished cost and for use of patching up any scratches received
during transport, handling erection testing and commissioning.

Instead of above proper powder coating after proper pre treatment is acceptable and in that case earlier
condition will not applicable.

1.13. DETAILED FITTING AND MOUNTING

Detailed fittings and mountings of equipments in various switchgear panel shall be as follows

1.13.1. ITEM NO. 1 – INCOMING PANELS RATING; 1250 AMP WITH CT RATIO 600-300/5A or 600-
300/1A

Each unit shall have the fittings and equipments as follows:

 1 No steel totally enclosed, fully interlocked, indoor industrial pattern, metal clad, horizontal draw out,
vertical/horizontal isolation floor mounting switch unit complete with transportation truck having integral
mechanism and all necessary supports each equipped as under:

 1 No Fabricated sheet steel housing.
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 1 No. Complete set of mechanical interlocks.

 1 No. Set of isolating plugs and sockets [6 nos. rated for 1250 Amp. With automatic safety shutters and pad
locking arrangements.  Facilities shall be provided for proper opening of the safety shutter for cleaning,
inspection and testing.

 1 No. 1250 Amp triple pole VCB fitted with isolating sockets, spring operated, manually as well motor
charged, manually/ electrically released spring closing mechanism with mechanical ON/OFF indicators
suitable for a rupturing capacity of not less than 350 MVA at 11 kV for 3 seconds and fitted with one set of
direct acting trip coils suitable for operation with AC series trip relays.

 1 No. Auxiliary switch with minimum four normally closed and four normally opened contacts.  The contact
terminals shall be brought out and terminated at Terminal Board irrespective of whether terminals are used
or not.

 3 Nos.  600-300/5-5 A ratio double core resin cast current transformer of required Accuracy, for protection
and metering as per Para 4.7.1 of specification.  Alternatively single core dual ratio 5 nos., CTs [3 nos. for
protection and 2 nos. for metering] shall also be acceptable.

 1 No. Ammeter digital static ammeter suitably scaled and must suit CT ratio.

 1 No. 3 phase resin cast, draw out type bus bar connected potential transformers of Ratio 11000/110 volts
class 0.5 accuracy having minimum 50 VA output per phase to operate the A.C. static H.T. Tri-vector meter,
voltmeter etc. and complete with HT fuse and LT MCB with monitoring contacts.

 1 No. Voltmeter round flush pattern digital static suitably scaled to suit the PT ratio.

 1 No. 3 way and off voltmeter selector switch for reading the voltage between any two phases on the
voltmeter.

1 No. static digital Tri vector energy meter suitable for three phase 3 wire un-balanced load and CT, PT,
ratio mentioned above, 0.5 accuracy class with load, survey and TOD/Tariff and MRI facility. TVM shall be
as specification attached with this specification.

 1 No. Non directional adjustable IDMT series trip O/C relay with definite minimum 3 seconds at 10 times
plug setting.  The relay shall be arranged for over current protection with setting from 50 to 200% of 5A on
all three over current elements mounted in draw out case tropicalised with flag indicator.

 1 No. set of indicating lamps operating at 230V AC single phase one coloured RED and other GREEN to
show the closed or open position of circuit breaker.

 1 No. 80 watts continuously rated tubular/strip type heater with manual ON/OFF switch working on 230 VAC
single phase supply.

 1 No.  set of copper bus bars of not less than 1250 Amp. Continuous rating.

 1 No. multi way plug box for secondary wiring between the fix and moving glands.

 1 No. set of independently operated automatic shutters for bus bar cable and voltage transformers   orifices,
which shall be clearly leveled and individually pad-locked.

 1 No.  Sheet instruments panel mounted on the front of the unit with hinged access doors and totally
enclosed wiring terminals mounted there.

 1 No. Complete set of self contained inter connectors, foundation bolts, fine Wiring, wiring terminals board,
sundries to complete the unit.
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1.13.2. ADDITIONAL FEATURE IN 600-300/ 1A INCOMERS FOR 10 MVA AND HIGHER TRANSFORMERS
(Applicable in case of installing 10MVA or above transformer).

This switchgear shall be used with 10MVA, 33/11 KV Transformer having delta in primary and grounded star
in secondary, conventionally differential protections is essential for the transformer. For 11 kV side 3 nos.
CTs of 600-300/1 A [Class PS and appropriate knee point voltage] and matching inter posting CTs (if
required) shall be provided in this switchgear panel. The mounting inter connection and termination etc. for
these additional devices/relays shall be covered in scope of supply.

1.13.3. CLARIFICATION

The total requirement of CTs for incomer of ratio 600-300/5A is as follows:

 3 CTs one for each phase of ratio 600-300/5A to connect to 3 nos., O/C relays.
 2 nos. CTs one on R phase and other on B phase of ratio 600-300/5 A for metering.

1.13.4. ITEM NO. 2 OUTGOING FEEDER PANEL WITH CT RATIO  600-300 /5A

The fittings and mountings shall be similar to item no. 1 above except the following:

 The CT ratio will be 600-300/5A.

 The voltage transformers voltmeter and voltmeter selector switch shall be deleted.

 3 nos, CT operated overload releases are to be provided.

 1 no. non directional triple pole adjustable IDMT, combined O/C and E/F [3 no. O/C and 1 no. E/F] AC series
trip relay with instantaneous high set trip feature of low transient over reach not exceeding 5% with definite
minimum 3 seconds at 10 times plug setting.  The relay shall be arranged for over current protection with
setting 30-120 % of 5 Amp. And for earth fault protection with setting 10-40 % mounted on a draw out
case tropicalised with flag indicators.  High set element of O/C shall have setting range of 5 to 20 times the
rated current and the E/F elements shall be 2 to 8 times of rated current.

1.13.5. BUS COUPLER PANEL

Each unit shall have the fittings and equipment as follows:

 1 No. All steel totally enclosed fully interlocked indoor industrial pattern, metal clad horizontal draw out,
horizontal/vertical isolation, floor mounting switch unit complete with transportation  truck having integral
circuit breaker mechanism and all necessary supports each equipped as under:

 1 No.  Fabricated sheet steel mounting.

 1 No. Complete set of mechanical interlocks.

 1 No. Set of isolating plug and sockets [6 nos. Rated for 1250 Amp.] with automatic safety shutters and pad
locking arrangement.  Facilities shall be provided for proper opening of the safety shutter for cleaning
inspection and testing.

 1 No. 1250 Amp. Triple pole VCB fitted with isolating sockets, spring operated, manually charged, and
manually released spring closing mechanism with mechanical ON/OFF indicators suitable for a rupturing
capacity of not less than 350 MVA at 11 kV for 3 second.

 1 No.  A set of Red and Green pigmy lamps for indicating opened and closed position of breaker.

 1 No. 3 way auxiliary switch with 4 normally closed and eight normally open contacts.
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 1 No. 80 watt. 230 VAC heaters with 6 Amp. Rotary cam switch.

 1 No. Bus bar chamber with 1250 A rated copper Bus Bars.

 1 No. A set of self aligning horizontal/vertical isolation type auxiliary plug and sockets.

 1 No. Sheet steel instrument panel mounted on the front of the unit with hinged across doors and totally
enclosed wiring terminals mounted there.

 The panel shall be without any metering protection CTs, cable box, series trip coils, and relays.

The HT chambers [adopter chamber] will be gasketed to make it vermin proof. The gasket shall be as
specified in Section-I(Introduction and general technical requirements).

NOTE: Separate spring charging handle shall be provided and supplied with each set of the VCB.

1.14. ANNUNCIATION SYSTEM

Alarm annunciation system shall be provided in the control board by means of visual and audible alarm in
order to draw the attention of the operator to the abnormal operating conditions or the operation of some
protective devices.  The annunciation equipment shall be suitable for operation on the voltages specified in
this specification i.e. 30 Volt DC for new substation or as existing DC supply system of the utility (This shall
be verified by the successful bidder before submission of the drawing for approval).

Audible annunciation for the failure of DC supply to the annunciation system shall be provided and this
annunciation shall operate on 240 Volts AC supply.  On failure of the DC to the annunciation system for
more than 2 or 3 seconds. (adjustable setting), a bell shall sound.  A separate push button shall be provided
for the cancellation of this audible alarm alone but the facia window shall remain steadily lighted till the
supply to annunciation system is restored.

A separate voltage check relay shall be provided to monitor the failure of supply (240V AC) to the scheme
mentioned in Clause above. If the failure of supply exists for more than 2 to 3 seconds. this relay shall
initiate visual and audible annunciation. This annunciation shall operate on Annunciation DC and buzzer shall
sound.

1.15. TESTS

The design of circuit breaker shall be proven through all the routine and in accordance with IS 13118:
1991/IEC 56 and any amendment thereof.  Photocopy of all the test reports must be enclosed with the
tender.  Type test report earlier than 7 year from the date of tender opening shall not be acceptable.

TYPE TESTS:

Each circuit breaker shall comply with requirements of type tests prescribed in IEC publication No.56.

i. Short time and peak withstand current test.

ii. Short circuit breaking capacity and making capacity.

iii. Capacitive current switching test: Cable charging current breaking test (Ur less than or equal to  52
kV).

iv. Dielectric test i.e., power frequency withstand and impulse withstand test

v. Temperature rise test.

vi. Mechanical Endurance Test at ambient temperature.

vii. Measurement of resistance of the main circuit.
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viii. Internal arc test.

1.16. COMMISSIONING CHECKS/TESTS

After installation of panels, power and Control wiring and connect Contractor shall perform commissioning
checks. as listed below to  proper operation of switchgear/panels and correctness of all respects.

In addition the Contractor shall carry out all other checks and tests recommended by the manufacturers.

1.16.1. GENERAL

i) Check name plate details according to specification.

ii) Check for physical damage

iii) Check tightens of all bolts, clamps and connecting terminal

iv) Check earth connections.

v) Check cleanliness of insulators and bushings.

vi) Check heaters are provided.

vii) H.V. test on complete switchboard with CT & breaker/ contractor lubricated in position.

viii) Check all moving Parts are properly lubricated.

ix) Check for alignment of busbars with the insulators to ensure alignment and fitness of insulators.

x) Check for inter changeability of breakers.

xi) Check continuity and IR value of space heater.

xii) Check earth continuity of the complete switchgear board.

1.16.2. CIRCUIT BREAKER

i) Check alignment of trucks for free movement.

ii) Check correct operation of shutters.

iii) Check slow closing operation (if provided).

iv) Check control wiring for correctness of connections, continuity and IR values.

v) Manual operation of breakers completely assembled.

vi) Power closing/opening operation, manually and electrically at extreme condition of control supply
voltage.

vii) Closing and tripping time.

viii) Trip free and anti-pumping operation.

ix) IR values, resistance and minimum pick up voltage of coils.
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x) Simultaneous closing of all the three phases.

xi) Check electrical and mechanical inter locks provided.

xii) Checks on spring charging motor, correct operation of limit switches and time of charging.

xiii) Check vacuum (as applicable).

xiv) All functional checks.

1.16.3. Current Transformers

i) Megger between windings and winding terminals to body.

ii) Polarity tests.

a. Ratio identification checking of all ratios on all cores by primary   injection of current.

b. Magnetization characteristics & secondary winding resistance.

iii) Spare CT cores, if any to be shorted and earthed.

1.16.4. VOLTAGE TRANSFORMERS

i) Insulation resistance

ii) Ratio test on all cores.

iii) Polarity test

iv) Line connections as per connection diagram.

1.16.5. CUBICLE WIRING

i) Check all switch developments.

ii) It should be ensured that the wiring is as per relevant drawings. All interconnections between
panels shall similarly be checked.

iii) All the wires shall be meggered to earth.

iv) Functional checking of all control circuit e.g. closing, tripping, interlock, supervision and alarm
circuit including proper functioning of component/ equipment .

v) Check terminations and connections. To check wiring related to CT and PT circuits, carryout
primary injection and then check for secondary value at relay and metering instrument terminals.

vi) Wire ducting.

vii) Gap sealing and cable bunching

1.16.6. RELAYS

i) Check internal wiring.
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ii) Megger all terminal body.

iii) Megger AC to DC terminals

iv) Check operating characteristics by secondary injection.

v) Check minimum pick up voltage of DC coils.

vi) Check operation of electrical/ mechanical targets.

vii) Check CT connections with particular reference to their polarities for differential type relays.

viii) Relay settings.

1.16.7. METERS

i) Megger all insulated portion.

Check CT & VT connections with particular reference to their polarities for power type meter.
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9. Control&RelayPanelfor33kVFeederwithDirectionalorNon-directional
O/CandE/Fprotectionand33/11kVTransformerPanelwith&without Differential Protection for
various 33/11 kVSub-Stations

1.0 Scope:

Thisspecificationcoversdesign,manufacture, assembly,testingbeforesupply,
inspection,packinganddeliveryandotherbasictechnicalrequirementsinrespectof control andrelay panelsfor 33
kV feeders,33/11KVPowerTransformerswithout differential protectionand33/11KVPowerTransformers
withdifferentialprotectiontobeinstalledat various33/11kVsub-stations.Theequipmenttobesuppliedagainstthis
specificationisrequiredforvitalinstallations wherecontinuityofserviceisveryimportant.
Thedesign,materialsandmanufacture oftheequipmentshall,therefore,beofthehighest orderto
ensurecontinuousandtrouble-freeserviceover the years.TheManufacturer hasto design theSchematics
forprotectionandControlofallequipments includingmonitoring indications,visual and
audiblealarm,interlockingschemes among differentequipment.Any otherrequirement
whicharenotspecificallycoveredherebutwhicharenecessaryfor successfulcommissioningof theSubstationsare
alsowithinthescopeoftheContract.

Theequipmentmanufactured shouldconformtotherelevantstandardsandofhighest
qualityofengineeringdesignandworkmanship. Theequipmentmanufacturedshallensure
satisfactoryandreliableperformance throughouttheservicelife.TheScheduleof requirementof
thePanelisfurnishedseparatelyin details.

2.0 Service Conditions:

2.1. Systemparticulars:

Nominalsystemvoltage 33kV&11kV

Corresponding     highest     system
voltage 36kV&12kV

Frequency 50 Hz±3%

Numberof phases 3

Neutralearthing
33kVGroundedthroughEarthing

Transformer
11kVsolidlyearthed

2.2. Equipmentsuppliedagainstthespecificationshallbesuitableforsatisfactory
operationunderthefollowingtropicalconditions:-

Max.ambientairtemperature 60°C
Max.relativehumidity 100%
Max.annualrainfall 1450mm
Max.windpressure 150kg/sq.m.

Max. altitude above mean sea level 1500mtrs.
Isocerauniclevel 50

ReferenceAmbientTemperature
fortemperaturerise 50 degC

ClimaticCondition Moderatelyhotandhumidtropicalclimate
conducivetorustandfungusgrowth
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2.3. Theclimaticconditionsarepronetowidevariationsinambientconditionsand
hencetheequipmentshallbeofsuitabledesigntoworksatisfactorily underthese conditions.

2.4. Auxiliarysuppliesavailableatthevarioussub-stationsareasfollows:-

3.2.1 Rating:

i
.

A. C. Supply 230volts,with±10%variation,Frequency50Hzwith±3%

i
i

D.C.Supply

30VDC.DCsystem is2(two)wirewithnecessary earth
faultannunciationscheme.DCsupplyshallbenormally
fedfromBatterycharger. IncaseoffailureofACsupply to
BatteryCharger, DCsupplyvoltagewillbeavailable from
LeadAcidBattery.

2.5. Unlessotherwise specifiedallequipment andmaterialshallconformtothelatestIS applicablestandards.
Equipmentcomplyingwithotherinternationallyrecognized
standardswillalsobeconsideredifitensuresperformanceequivalent orsuperiorto
Indianstandards.Intheeventofsupplyofequipmentconforming toany international\internationally
recognizedstandardsotherthanthestandardlisted below.

2.6. The equipment provided  shall also comply with the latest revisions of Indian
ElectricityactandIndianElectricityrulesandanyotherapplicable statutory provisions,rulesandregulations.

2.7. Allequipmentprovidedunderthespecification shallgenerallyconformtothelatest issueof thefollowing:-

a) IS 12063/1987
Degree ofProtectionprovidedforenclosure

of electricalequipment.
b) IS 5/2004 Colourforreadymixedpaints&enamels.

c) IS 3231/
1986&1987 Electrical relays for power   system protection

d) IEC60255 Numericalbiasedprotectionrelay
d) IS 8686/1977 StaticProtectiveRelays
e) IS 1248/2003 Indicatinginstruments
f) IS 14697/1999 HTStaticTrivectorTODEnergymeter

g)
IS
6875amendedupto
date

Controlswitches

h) IS 4794/1968&1986 Pushbuttons

i) IEC337&337-1 Control     Switches     (LV     Switching devices
forcontrolandauxiliarycircuit)

j)
IEC:60185 CurrentTransformers

k) IEC:60186 VoltageTransformer

l) IS 375 Marking        and        arrangement for
SwitchgearBus

m) IS:5578/1984 Markingof insulatedconductors.
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2.8. CT,PTRatioandTransformerDetails:-

CIRCUIT 33KVCTRATIO/CLASS
33KvFeeder 400-200/1-1A0.5,5P20

33kvside of
33/11kvtransformer

400-200/1- 1-1A, for 10&12MVA
0.5/5P20/PS and 200-100/1-1A
For up to 6.3MVATr.0.5/5P20

11KV side CTfor 6.3MVA
&10MVATransformer

600-400/1-1-1A, 0.5/5P20/PS at phaseside(IndoorPanel)

11KV transformer Bushing
CT forREF

600/1A,PSfor10MVA 33/11KV transformer forbothPhase&
neutral.400/1A,PSforu p  t o 6.3MVA 33/11KV
transformer foronly neutral.

33KVPTRATIO 33KV,singlephase
Electro-
magneticPTRatio/Class

33KV/√3,
110V/√3-110V/√3,0.5/3P

TRANSFORMERDETAILS 33/11KV,up to 12MVA,Dyn11

3.0 CONSTRUCTIONALDETAILS:

3.1. CONTROLANDRELAYPANEL

TheControlandRelayPanelshallbeofSimplextypeandtheaccessdoorshallbeprovidedat
thebackofeachPanelwherenoinstruments orrelaysshallbemounted.Theindicating and
signalingdevicesandrelaysetc.shallbemountedonthefrontsideandtheauxiliaries which shallbeinside
thePanel.Theaccess doorshallbeatthebacksideandofdoubledoortypeof height1900mm.

In front of Panel where relays and instruments are to be mounted shall be stretcher leveled steel plate 3
mm.thick andsidepanel, doorsand topcovers shallbeof2mm.thick steelplate.Light sectionsof
structuralsteelshallbeusedforpanelframe.

Theindividual panelshallbe2250mm.inheightwithChannelbase,610mm.indepthandof
suitablewidthlimitedto1000mmtoaccommodatetheequipmentatasuitableheight,suitable gapsto
facilitateeasyworkabilityasspecifiedhereafter.IndividualpieceofChannelbaseofC&R Panelisto
beprovidedtoobtaintheflexibilityofinter-changingthePanel,ifany.

Thecomplete panelshallincorporateallnecessaryinstruments,meters, relays,auxiliaryrelays,
controlswitches,indicatinglamps,mimic,annunciator, audiblealarms,horizontalandvertical
wiringtrough,wiringsupports,interiorlightingsystem,terminalblocks, fusesandlinksetc.

3.2. CONSTRUCTIONALFEATURES

a. TheControlandRelayPanelframeshallbesuitableforerectionofflushconcretefloor
andsecuredtoitbymeansofevenlyspacedgroutboltprojectingthroughthebasechannels frommembersof
theframe.

b. Themanufacturershallensurethatthe  equipmentspecifiedandsuchunspecified
complementaryequipmentrequiredforcompletenessofprotection/control schemebeproperly
accommodated inthepanelswithoutcongestionandifnecessarytoprovidepanelswithlarger
width.Nopriceincreaseatalaterdateonthisaccountshallbeallowed.

c. Panelsshallbecompletely metalenclosed andshallbedust,moistureandverminproof
fortropicaluse.Theenclosure shallprovideadegreeofprotectionnotlessthanIP-41in accordancewithIS-
2147.Typetestreportinthisrespectshallbefurnishedwithoffer.

d. Panels shall be free  standing, floor mounting type    and  shall comprise structural
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framesenclosed completely withspeciallyselectedsmoothfinished,coldrolledsheet
steelofthicknessnotless than3mmforweightbearingmembersofpanelssuchasbase frame,
frontsheetsanddoorframesandnotlessthan2mmforsides,door,top&bottomportions.
Thereshallbesufficientreinforcement toprovidelevelsurfaces,resistancetovibrationand
rigidityduringtransportationandinstallation.

e. Design, material selection and workmanship  shall be such as to result in neat
appearance,insideandoutsidewithno welds,rivetsorboltheadapparentfrontoutside,withall
exteriorsurfacestuneandsmooth.

f. Allholesandextensionwindows inthePanelshallbeblankedandaccessdoorsshallbe
linedwithcompressibleliners attheedges. TheEMPLOYERwillshutoffthebottomcreviceswith
creamcement,theCableEntryholes withweakconcrete and thecabletrench withpresent R.C. Slabs
orcheckerplate.Allcontrolandsupplycableswillbelaidinadistributiontrenchrunning
underthepanel.TheCablewillbranch offintoeachcubiclethroughentryholes inthe concrete
flooropeninginthebottom cubicles.Necessary Drawings forconcrete floorandtrenchshallbe
suppliedbythemanufacturertoenabletheEMPLOYERtoconstructthefoundationfloorfor
thesepanels.Thedrawingsshallshowdetailsofthedistributingtrench,cableentryholes,
glandsandpositionsofgroutingbolts.TheEMPLOYERwillpreparefoundation withpocketfor
groutingbolts.Themanufacturershallsupplychannelbase,suitablegroutingbolts,locknut andwashers.

g. ControlCableentries tothepanelshallbefromthebottom. Bottomplatesofthepanels
shallbefittedwithdetachable glandplatestoallowcableentriesfromthebottom.Glandplates
shallbesuitableforfixingthecableglandsatanelevated heightofatleast100mmabovethe
groundlevel.TerminalConnectors andTestterminalblocksforcablesshallbefixedatan elevatedheightofat
least 200mmabovetheBottom plate.Sideblockscutout tobearrangedat
thetopofbothsidesofpanelforinterpanelbuswires.Dimensionsofthecutoutwillbe300 mmX
50mm,255mmfromthetop.

3.2.1 General:

a. Materialsshallbenew;thebestqualityoftheirrespectivekindsand suchasareusualandsuitable
forworkoflikecharacter. Allmaterialsshallcomplywiththe latestissuesof the
specifiedstandardunlessotherwisespecifiedor permittedbyEMPLOYER.

b. Workmanshipshallbeofthehighestclassthroughouttoensurereliableandvibrationsfree
operations.Thedesign,dimensions andmaterialsofallpartsshallbesuchthatthestressesto
whichtheymaybesubjectedshallnotcausedistortion, unduewear,ordamageunderthemost
severeconditionsencounteredinservice.

c. Allpartsshallconformtothedimensionsshownandshallbebuiltinaccordance with
approveddrawings.Alljoints,datumsurfaces andmeetingcomponents shallbemachinedand
allcastingsshallbespotfaced fornuts.Allmachined finishesshallbeshownonthedrawings. Allscrew,
bolts,studsandnutsandthreadsforpipeshallconformtothelateststandardsofthe
InternationalOrganizationforStandardizationcoveringthesecomponentsandshallallconform
tothestandardsformetricsizes.

d. Allmaterialsandworksthathavecracks,flawsorotherdefectsorinferiorworkmanshipwill
berejectedbyEMPLOYER.

3.2.2 Assembly:-
Necessaryitemsofequipmentshallbeassembledinthefactorypriorto
shipmentandroutinetestsshallbeperformedbythemanufacturer aspertherequirementsof
thelatestissueofIEC/ISasspecifiedundereachequipmentinthesespecifications to demonstrateto the
satisfactionof EMPLOYERthat the switchgearpanelscomply  with the requirementsof
therelevantIEC/ISstandards.

3.2.3 Casting:-
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Castingshallbetruetopattern,ofworkmanlikefinishandofuniform qualityandcondition,freefromblowholes,
porosity,hard spots,shrinkagedefects,cracksor
otherinjuriousdefects,shallbesatisfactorilycleanedfortheirintendedpurpose.

3.2.4 Welding:-
Whereverweldingisspecified orpermitted, aweldingprocess,including
stressrelievetreatmentasrequiredifnecessary,conforming toanappropriate andwidely
recognizedprofessionalstandard shallbeused.Allweldersandweldingoperatorsshallbefully
qualifiedbysuchastandard.

4.0 Mounting

9.1 Allequipmentonandinsidethepanelsshallbemounted andcompletely wired tothe
terminalblocksreadyforexternalconnection.

9.2 Equipmentshallbemountedsuchthatremovalandreplacement canbeaccomplished individually
withoutinterruptionofservicetoadjacentdevicesandarereadilyaccessible withoutuseof
specialtools.Terminalmarkingshallbeclearlyvisibleandof permanentnature.

9.3 Themanufacturershallcarryoutcutout,mountingandwiringoftheboughtoutitems
whicharetobemountedin thepanelin  accordancewiththecorrespondingequipment
manufacturer'sdrawings.

9.4 Thecentreline of switches,pushbuttonsandindicatinglampsshallbenotlessthan750
mmfromthebottomofthepanel.Thecentrelineofrelaysandmetersandrecorders shallbe
notlessthan450mmfromthebottomof thepanel.

9.5 Thecentrelinesofswitches,pushbuttonsandindicatinglampsshallbematchedto
giveaneatanduniformappearance. Likewise thetopofallmeters,relaysandrecordersetc. shallbein
oneline.

9.6 The control switches for circuit breakers shall be located on the mimic diagram
correspondingtotheirexactpositionofthecontrolledequipmentinthesinglelinedrawing.
Thelocationoftheswitches shallbewithinworkingheightfromthefloorlevelforeasyand
comfortableoperation.

9.7 Noequipmentshall bemountedonthedoors.

9.8 Alltheequipmentconnectionsandcablingshall be designed    andarrangedto minimisethe riskof
fireanddamage.

Theconstructional detailsandmountingarrangementforvariousfrontmountedequipments
shallbeaspertheencloseddrawings.Thecenterlinesofanyrelays,ifadditionally provided, shallnot
belessthan450mmfromgroundlevel.

5.0 WIRING

5.1 Allwiringshallbecarriedoutwith1100voltsgradesinglecore,multistrand flexible
tinnedcopperwireswithPVCinsulationwhichhasprovided itsutilityintropicalregion
againsthotandmoistclimateandvermin(Misc.whiteantandcockroaches etc.)Rubber
insulatedwiringwillnotbeaccepted.Wirenumberingsandcolourcodeforwiringshallbe
asperIS:5578/1984.ThewiringshouldbeencasedinsuitablewidthPVCcasing.The
wiringdiagramforvariousschematics shallbemadeonthickandlaminateddurablewhite paperin
permanentblackinkandsameshouldbepastedontheinsidesurfaceof thedoor.
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5.2 Thesizesof wiringindifferentcircuitshallnot belessthanthesespecifiedbelow:

TABLE-I

Circuit Permissiblesizeofwire

Metering   and   Relaying Circuits connected
CurrentTransformer 2.5mm²
PotentialCircuitsformetering   and Relaying,Control,
Visual Audible Alarms  and  SignallingCircuit 1.5mm²

ThefollowingcolourschemesshallbeusedfortheWiring:

TABLE– II

Circuitwhereused ColourofWire
RedPhaseof Instrument TransformerCircuits Red
YellowPhaseof Instrument TransformerCircuits Yellow
BluePhaseof Instrument TransformerCircuits Blue
Neutral connection, earthed or not earthed in
theinstrument TransformerCircuit Black

A.C.ControlWiringCircuitsusing auxiliarysupplyand Black
D.C.ControlWiringCircuitusing BatterySupply Grey
EarthConnection Green

5.3
a) All   internal wiring shall be securely supported, neatly arranged, readily accessible

andconnectedtoequipmentterminalsandterminalblocks.Wiringgutters &troughshall
beusedforthispurpose.

b) Longitudinal troughsextendingthroughoutthefulllengthofthepanelshallbe usedforinterpanelwiring.
Interconnectionstoadjacentpanelsshallbebroughtout toa separate setofterminalblockswires. All bus
wiring for inter panel connection shall preferably be provided near the top of thepanelsrunning
throughouttheentirelengthof thepanels.

c) Wiringconnectedtothespaceheatersinthecubiclesshallhaveporcelain
beadedinsulationoverasafelengthfromthe heaterterminals.

d) Wire termination shall be made with solder less crimping type and tinned
copperlugswhichfirmlygriptheconductorandinsulation.Insulatedsleevesshallbe provided to all
thewire terminations. Engraved core identification plastic ferrules
markedtocorrespondwithpanelwiringdiagramshallbefittedatbothendsofeach wire.  Ferrulesshallfit
tightlyon thewireand shallnot fall off whenthe wire is disconnected for any purpose. Termination
shall be such that no strand of a
conductorshallleftlooseoroverhanging.Conductorterminationshallbesecuredto
theholdingnuts/screws,terminalblocksetc.withwashersinterposedbetween the
terminals/holdingnuts/screwheads.Theterminalsshallbesoconnectedthat  no
conductorferrulecodegetsmaskedduetooverlayof conductors.

e) Allsparecontactsof relaysshallbewiredupto terminalblocks.

f) Eachwireshallbecontinuousfromendtoendandshallnothaveanyjoint withinitselfindividually.

g) Wires shall be connected only at the connection terminals or studs of the
terminalblocks,meters,relays,instrumentsandother panel devices.
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TerminalEnds of all wiresshallbe providedwithnumberedFerrules.Atpoint of inter-connection
whereachangeofnumberisnecessary,duplicateFerrulesshallbe providedwiththe
appropriatenumbersonthechangingend.

h) At the terminal connection,  washers shall be interposed between terminals, wire
terminalsandtheholdingnuts.Allholdingnutsshallbesecuredbylocking
nuts.Theconnectionstudshallprojectatleast6mmfromthelocknutsurface. Wire ends shall be so
connected  at the terminal studs that no wire terminal numbered
ferrulegetsmaskedduetosucceedingconnections.Allwiresshallbe suitablefor
bendingtomeettheterminalstudatrightangleswiththestudaxis,and theyshallnot beskewed.

i) All studs,nuts,bolt‗s screwsetc. shall be threaded accordingtothe British Standard
practice unless EMPLOYER‗s prior approval to any other practice of threadingisobtained.

6.0 TERMINALBLOCKCONNECTION

Terminalblocksshallbeofclip-ondesignmadeoutofnon-trackableinsulatingmaterial of1100Vgrade.Allterminals
shallbestudtype,withallcurrentcarrying andliveparts madeoftinnedplated
brass.Thestudsshallbeofmin4mmdiabrass.Thewashers, nuts,etc.used forterminal
connectorsshallalsobeoftinnedplatedbrass.Allblocks shall be shrouded by easily removable shrouds made
of transparent die-electric materials.

The terminal connector/blocksshall be disconnectingtype terminal connectors for PTandsamewith
automaticshortingofC.T.secondaryterminalsshallbeprovidedin
CTsecondarycircuit.AllotherterminalconnectorsshallbeNon-disconnecting type.
Terminalshouldbeshockprotectedinsinglemouldedpiece. Terminal blockshouldhave
screwlockingdesigntopreventloosening ofconductor.Provisionshallbemadeoneach pillar,forholding10%
extraconnection(5% incoming+ 5%outgoing).

Atleast20%spareterminals foreachtypeshallbeprovided.Allterminals shallbe provided
withferrulesindeliblymarkedornumberedandidentification shallcorrespond tothedesignations
ontherelevantwiringdiagrams.Theterminalsshallberatedfor adequate
capacitywhichshallnotbelessthan10Ampsforcontrolcircuit.Forpower circuititshallnot belessthan15Amps.

7.0 SPACEFORCONTROLCABLESANDCABLEGLANDS

SufficientspaceforreceivingtheControlCablesinsidethePanelatthebottomof the
cubiclesandmountingarrangementfortheterminalcableglandsshallbe provided.
Removabletypeseparatecableentryplate(maybetwo)shallbefixedwith bottom plate.
Thespecificationdoesnotcoversupplyofcontrolcablesandcableglandsforwhichthe
EMPLOYERwillmakeseparatearrangement.

8.0 SPACEHEATERS

240V,50HZ TubularSpaceHeaterssuitableforconnectiontotheSinglePhaseA.C.Supply completewithOn-
OffSwitcheslocatedatconvenientpositionshall be provided  at the bottomofthePaneltopreventcondensation
ofmoisture.TheWattlossperUnitsurfaceof heatershallbelowenoughtokeepsurface temperature well below
sensible heat. A thermostatcontrolunitwithvariabletemperatureshallbe    installedtocontroltheheater.
The240VACsupplyfortheheatershallbecontrolled byasuitablyratedsinglepole
miniaturecircuitbreakercompartmenttobemountedonaninsulator. OneACAmmeter with0-
1.0Amprangeshallbeprovided inserieswiththeheatertomonitorthecurrent drawalof theHeater.

9.0 DISTRIBUTIONANDCONTROLOFAUX.POWERCIRCUIT
9.1. D.C.CIRCUIT

There shall beonlyone30VD.C.fortheentireControlandRelayPanel fedfromaD.C. Distribution
Panel.Acontinuous D.C.BusshallbeprovidedintheControland RelayPanel andD.C.supplyforcontrol,protection,
indication andsupervision ofcircuitbreakerand
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otherequipmentshallbeteedofffromD.C.busthroughasetof20AmpratedH.R.C.Fuse onpositiveandnegativeside.
D.C. supplyto beteed offshall bedistributedwithinthe Panel asbelow:

(a) ControlDCschemebothpositiveandnegativesidewith16 Ampfuse

(b) Close/TripCkt1andTripCkt2withoutfuse;closingcircuitwith10Afuse.

(c)IndicationCircuitthroughaset of 6 Amp.HRCFusebothat+veand–veside

(d)Protectiverelaycircuitsthrough6Afusebothat+veand –veside

(e) Annunciationcktwith6Ampfuseonbothat+veand –veside

(f) DCEmergencyLampwith6Ampfusebothat+veand–veside

Three nos. of D.C. operated no-volt auxiliary relay(self reset type) provided with hand reset type   flag
with inscription ― Main D.C. Fail , ‗Control  Dc  fail  &  Protection DC  fail  with 4NO+4NC in  each relay. 2
NC  contact  for ‗DC  fail‘  alarm and  Indication, 1NO  wired upto SCADA TB and 1NO wired upto spare
TB.

OnePushbuttonhavingN/CContactusedinSerieswiththeaboverelayfor ‗D.C.FallTest‘
purpose.

9.2. A.C.CIRCUITS

230 Volts, Single PhaseA.C.Aux.SupplytotheControland RelayPanelwillbefed fromA.C.
DistributionPanelthrougha16AmpMCBprovidedthere. One16AmpsratedHRCFuse shallbeprovided
attheControl&RelayPanelfortheIncomingA.C.Supply.TwoA.C. operated novoltauxiliaryrelay
(selfresettype)ratedfor230Vshallbeprovided withhand resetflagwithinscription― ‗A.C.Fail&DCFail
Acceptwith4NO+4NCcontactsforeach relay. One pushbuttonhavingN/CContactusedin
Serieswithaboverelayfor―A.C. Fail Tes‘purpose.

9.3. P.T.SECONDARYCIRCUIT

Theremaybetwonos.33KVbusPT,oneineachbussection.P.T.supplyshallbeavailable
fromselected33KVBusP.TthroughsuitablePTselection schemebyswitch.TwosetsofFuse and
linkofsuitablerating shallbeprovidedfortheIncoming P.Tsuppliesand twosets,onefor
eachPTof3nos.colouredLEDindicating lampsshallbeprovided forsupervision oftheFuse.
Lampsshallbeconnectedbetweenrespective phasesandneutral.Thearrangementof distributionof
P.T.SecondaryCircuitshallbeas follows:

(a) Potential supplytotheprotective relaycircuitforFeederwherenecessaryshallbefedfrom selectedBus
P.T.supplybus.

(b) Potential supply to meters, Energy meters and indicating instrumentof eachpanel
shallbefedfromselectedBusP.T.supplybus.

(c) SelectedP.T.secondarysupplytotheprotective relaysofeachpanelshallbefed through4 poles-
MCBandlinkinneutralineachpanelwherenecessarywithtwochangeovercontacts forannunciation.

d) SelectedP.T.secondary supply for  metering and  indicatinginstrumentsof eachpanel shallbefed
through 4poleMCB in each phase and link in neutral in each panel of
33KVsystemvoltage.

e) Twoposition(PT-1/PT-2),minimum4(four)wayPTselectorswitch(stayputtype),minimum
16Aratingshallbeprovidedineachpanelformeteringckt.Additional 4wayPTselectorswitch isrequired
forprotectionwhereverapplicable. Theno.ofwaymayincreaseduringdetailed engineering.

9.4. FUSEAND LINK
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Fuses shallbeofcartridge type.CarrierandbaseforthefuseandlinksforallD.C.andA.C. Circuitsshallhaveimprintof
rating,voltageandcircuitdesignation.

9.5. MIMICDIAGRAMS

a)Provisionshallbemade for10mm.widepainted andoveralldrawingmimicdiagrambythe
EMPLOYERontheexteriorofthefrontpaneltorepresentthesinglelinearrangement ofthe
stationequipment.Provisionshallbemadein suchawaythat centrelineofthe mimic busshall
beatasuitableheightfromthebottomof theC&RPanel.

b)Colourschemeformimicdiagramasfollows:-

KV Class Col our ShadeIndexasper ISS
33KV Brilliantgreen 221
11KV Air Craftblue 108

400/230V Black 309
Earth White -

110V Canaryyellow -

c)In33KVsimplex typeC&Rpanels,Symbolmarking forthepositionindicationofisolators,
earthswitchesetc,ON/OFF indication forCircuitbreaker,PTsupplyindication, CBspring
charge,autotrip,tripckthealthyetc.shallbemountedalongthemimicdiagram atappropriate location.Non-
Discrepancy typecontrolswitchfortheC.B.shallbemountedwithinthemimic, indicatingtheC.B.ON/OFFstatus.

10.0 Labeling

Allfrontmounted aswellasinternallymounteditemsincludingMCBsshallbeprovided with individual
identificationlabels.Labelsshallbemounted directlybelowtherespective equipment
andshallclearlyindicatetheequipmentdesignation. Labellingshallbeonaluminium anodised platesof
1mmthickness,lettersaretobeproperlyengraved.

11.0 EarthBus

Eachpanelshallbeprovided withtwoearthbusofsize25x6mm(min)each.Theearthbus
shallbeoftinnedplatedcopper,andallmetalliccasesofrelays,instruments etc.shallbe
connectedtothisearthbusindependently fortheireffectiveearthing.Thewireusedforearth
connectionsshallhavegreeninsulation.

12.0 CircuitbreakerControlSwitch:

19.1 PISTOLGRIPTYPENon-discrepancy T-N-C springreturntypeswitchshallbe
providedforremoteoperationofcircuitbreakertoensurethatmanualpumpingof
closingsolenoidnotpossible.Theswitchshallbemounted inthemimicdiagramitself suchthatthestay-
put('N')positionwillrenderthecontinuity ofthe mimic. Onegreen LED for'breakeropen'indicationand one
redLEDfor   'breaker closed' indication shall also be providedadjacenttotheT-N-Cswitch.

19.2 Switchesshouldhavefingertouchproofterminals.Fortheconvenience of maintenance,
screwdriverguideshouldbefromtop/bottomoftheswitchandnotfrom
theside.Terminalwireshouldbeinsertedfromtheside of theswitchterminal.

19.3 Terminal screws must be captive to avoid misplace during maintenance.

19.4 Switch shall be with 48 mm x 48 mm escutcheon plate marked with Trip & Close.

19.5 Trip-neutral-close,withpistolgriphandlemustbepushedintospringreturn
toeithertriporclosepositionfromNeutralpositionforsafetyandnotjustturnto trip.
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19.6 Onecontactto closein eachpositionofTripand Close.Contactratingshallbe 12Aat 30VDC.
19.7 Onesparecontactisrequiredin off &onposition.

13.0 Local/Remoteswitch:

Local/Remoteswitchshouldbe4-pole,2wayLockableandstayputtype.

14.0 INDICATINGLAMPS &CONTACTMULTIPLIER

i) INDICATINGLAMPS
L.E.D.TypeIndicatingLampsshallbeprovidedontheControlPaneltoindicate the following:

S.No. Functions Quantity Colour of Lamp
1 C.B. Spring charged indication 1 No. Blue

2 C.B. trip Coil/Circuit   healthy
indication

2 No. White

3 C.B. Auto tripped indication 1 No. Amber
4 Panel D.C. Fail indication 1 No. Amber
5 P.T. Supply indicating Lamp 2 sets Red/Yellow/Blue
6 C.B. ―ON   indication 1 No. Red
7 C.B. ―OFF   indication 1 No. Green

AllthelampsshallbeconnectedtotheauxiliaryD.C.supplyoftheSub-StationexceptSl.No.
(4)&Sl.No.(5)whichshouldbeconnected totheauxiliaryA.C.supplyandP.T.Secondary supplyrespectively.
TheLampshallbesuitable forPanelpurposeandshallbeLowWatt consumption. Allindicatorsshall
havebrightLEDs having longlife.Conventionalbulbsarenot acceptable.
TheindicatingLEDswithresistorsshallwithstand120%ofratedvoltageona continuousbasis.However,
thespecification ofindicatinglampsmaylikelytobechanged/ modifiedasperrequirementof EMPLOYER.

Lamps for circuit breaker “ON”, “OFF”, “TRIP CKT HEALTHY” and “AUTO TRIP” indications. LED indicating
lamp complete with static circuits and features should be supplied with Low voltage protection circuit
(LVGP) and surge suppressor circuit having LED indication. Lamp assembly should be of fire – retardant
glass epoxy PCB , industrial heat resistant, fire resistant, non hygroscopic DMC material, chrome – plated
corrosion resistant solid brass bezel, polycarbonate lens in desired colour shades of Red, Green , Amber,
Yellow etc. the intensity of light should be minimum  100 mcd at 20 mA  . Indication lamp should be
suitable to operate on 30 V direct current supply source. Acceptable make are BINAY Opto Electronic
Private Ltd. or equipment.

ii) ContactMultiplier

230Volts,SinglePhase,50hzA.C..Supplyoperated Contact Multipliertobeprovided, if required.

15.0 TERMINALBLOCK/TTB

1. TerminalBlocksforincomingA.Cand D.C.CircuitandC.T.,P.T. &SCADACircuitshould belocatedon the
lefthandsideandTransformersupervision,breakercontrolandsparein right handsideof thewallof
thePanelseenfrombacksiderespectively.

2. 3-Phase,4-WireLinktypeTestTerminalBlockhavingsealingprovisionshallbeprovidedin
MeteringCircuitof eachPanel.
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16.0 SAFETYEARTHING

1. EarthingofmetallicpartsormetallicbodiesoftheequipmentonthePanelshallbedone
withsoftdrawnsingleconductorbareCopperTailconnectionsshallhaveminimumareaof16
sq,mm.andthemainearthingconnection60sq.mm.Thesewiresshallbeconnectedby
suitableterminalsandclampsjunction.Solderedconnectionsshallnot beemployed.

2. TheneutralpointofstarconnectedLVwindingofinstrument transformersandonecorner
oftheopendeltaconnectedLVsideofinstrumenttransformersshallbesimilarlyearthed bytail
connectedwithmainearthwireof Panel Earthing System. Multiple earthingofanyinstrument
transformercircuitshall beavoided.

17.0 PANELLIGHTING

1. ThePanelinteriorshallbeilluminatedbyCFLlampsconnected to230VoltSinglePhase
A.C.Theilluminationoftheinteriorshallbefreefromshadowsandshallbeplannedtoavoid
anystrainorfatiguetothewiremanlikelytobecausedduetosub-normal ornon-uniform illumination.
OneemergencyD.C.lightshallbeprovidedforeachpanelwithindividualswitch
withproperidentificationmark.

2.   AtoggleswitchordooroperatedswitchshallbeprovidedforcontrolofA.C.lightingineach panel.

3. Onecombined15Amps.3-Pinand5Amps.2-PinPowerSocketoutlettogetherwithPlus
Pinsshall beprovidedatconvenientpointsineachPanelfor A.C.Supply.

18.0 ANNUNCIATOR

A.       ELECTRONICANNUNCIATOR

1. Suitable Multi-way Microprocessorbased electronic Annunciatorfor the visual and
audiblealarmonthecontrolpanelusingbrightLEDsshallbeprovided ineachpanelto
indicateovercurrentandearth faultprotectionoperated. Inaddition toabove, eachelectronic
annunciatorofTransformerControlPanelshallhave provisiontoindicateTransformertrouble trip/alarm
functionoperated.AlsoonewindowoftheAnnunciator shallhavetobeusedfor Non-
TripA.C.FailAlarmIndicationandonewindowforTripCircuitunhealthyindication. Each
ElectronicAnnunciatorshall have provisionfor connectionwith accept/reset/lamp test/mute
Pushbuttonsforproperfunctions.Electronicannunciator shallhaveprovisionfor
connectionwithElectronicBuzzer/ElectronicBellforTrip&Non-TripAudioAlarmofcommon annunciation
scheme.ElectronicAnnunciation shallhaveprovisionforflashingilluminating displaywith
inscriptionforoperationofrespectiveProtectionRelay. TheMicro-Processorbased ElectronicAnnunciator
shouldhaveseparatecolouredwindows forTrip&Non-Trip Annunciationforeasydetection.

2. Annunciator fascia units shallhave translucent plasticwindows for   each alarmpoint.

3.      ElectronicAnnunciatorshallhavefirstFaultIndicationFacilities&SystemWatchDog

4. Annunciatorfaciaplateshallbeengravedin blackletteringwithrespectivealarm
inscriptionasspecified.Alarminscriptionsshallbeengravedoneachwindowinnot  more
thanthreelinesandsize of theletteringshallbeabout5mm.Theinscriptions  shall be visible
onlywhentherespectivefaciaLEDwillglow.

5. Annunciatorfaciaunitsshallbesuitablefor flushmountingon panels.Replacement of
individualfaciainscriptionplateandLEDshallbepossiblefromfrontof the panel.

6. Unlessotherwisespecified,onealarmbuzzermeantfornon-tripalarmsandonebell meant
fortripalarmsshallbe providedineachcontrolpanel(mountedinside).
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7. Each annunciatorshall be providedwith 'Accept', 'Reset' and 'Test' push buttons,
inadditiontoexternalPB.

8. Specialprecautionshallbetakenbythemanufacturer toensurethatspuriousalarm conditions do not
appear due to influence of external magnetic fields on the
annunciatorwiringandswitchingdisturbancesfromtheneighbouringcircuitswithin thepanels.

9. In   case 'RESET' push button is pressed before abnormality is   cleared, the LEDs shall continue
toglow steadily  andshallgooutonlywhennormalcondition isrestored.

10. Any  new  annunciation   appearing  after the operation of 'Accept' for previous
annunciation,shallprovideafreshaudiblealarm withaccompaniedvisualalarm, evenif
theprocessof"acknowledging"or"resetting"ofpreviousalarmisgoingonorisyetto becarriedout.

B. Provisionfortestinghealthiness ofvisualandaudiblealarmcircuitsofannunciatorshall beavailable.

16WindowAnnunciationSchemefor10MVA& 12 MVA Transformer(individually
controlled)toindicatefollowingfunctions:-

1 Differentialprotection(87)operated 1no.
2 Non-directionalprotection(O/C+E/F)operated 1no.
3 OilTemp./WindingTemp/MOGAlarmfortransformer 1no.
4 OilTemp./WindingTempTripfortransformer 1no.
5 REF64R( HVside)tripped 1no.
6 REF164R(LVside)tripped 1no.
7 BuchholzAlarmfortransformer 1no.
8 BuchholzTripfortransformer 1no.
9 OLTCBuchholz/MainTankPRVTripfortransformer 1no.
10 ACfail 1no.
11 TripCircuit/Coil1orTripCircuit/Coil2Unhealthy 1no.
12 Non-directionalO/C &E/FRelayTrouble 1no.

13 Differentialrelaytrouble 1no.

14 Spare 1no.

15 Spare 1no.

16 Spare 1no.

Mounting Flush
No. of faciawindows 16
Supplyvoltage 30VDC
No. of LEDsperwindow 2

Letteringonfaciaplate
Properly
engraved

12  Window Annunciation Scheme for up to 6.3   MVATransformer
(individuallycontrolled)toindicatefollowingfunctions:-

i) Non-directionalprotection(O/C+E/F)operated 1no.
ii) OilTemp./WindingTemp/MOGAlarmfortransformer 1 no.
iii) OilTemp./WindingTempTripfortransformer 1 no.
iv) REF64R( HVside)tripped 1 no.
v) REF164R( LVside)tripped 1 no.
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vi) BuchholzAlarmfortransformer 1 no.
vii) BuchholzTripfortransformer 1 no.
viii) OLTCBuchholz/Main TankPRVTripfortransformer 1 no.
ix) PanelACfail 1 no.
x) TripCircuit/Coil1orTripCircuit/Coil2Unhealthy 1 no.
xi) PanelACfail 1 no.
xii) Non-directionalO/C&E/FRelayTrouble 1 no.
xiii) Spare 1 no.

Mounting Flush
No. of faciawindows 12
Supplyvoltage 30 V DC
No. of LEDsperwindow 2

Letteringonfaciaplate
Properly engraved

12WindowAnnunciationSchemeforFeederstoindicatefollowing
functions:-

i) Non-directionalO/C operated 1 No
ii) Non-directionalE/F operated 1 No
iii) PanelD.C.Fail 1 No
iv) TripCircuitCoil2Unhealthy 1 no.
v) PanelACfail 1 no.
vi) TripCircuit/Coil1Unhealthy 1 no.
vii) Non-directionalO/C&E/FRelayTrouble 1 no.
viii) PT MCBTripped 1 No
ix) Spare 1 no
x) Spare 1 no.

xi) Spare 1 no.

xii)
Spare 1 no.

Mounting
Flush

No. of faciawindows 12
Supplyvoltage 30 V DC
No. of LEDsperwindow 2
Letteringonfaciaplate Properly engraved

12 Window Annunciation Scheme for Parallel Feeders to indicate
followingfunctions:-

i) Directional O/C operated 1 no.

ii) Directional E/F operated 1 no.
iii) Panel DC Fail 1 no.

iv) Trip Circuit/Coil 2 Unhealthy 1 no.
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v) Panel AC fail 1 no.

vi) Trip Circuit/Coil 1 Unhealthy 1 no.

vii) Directional O/C & E/F Relay Trouble 1 no.

viii) PT MCB Tripped 1 no.

ix) Spare 1 no.

x) Spare 1 no.

xi) Spare 1 no.

xii) Spare 1 no.

Mounting Flush
No. of faciawindows 12
Supplyvoltage 30 V DC
No. of LEDsperwindow 2

Letteringonfaciaplate
Properly engraved

C. PANELD.C.FAILALARM SCHEME

Control & Relay  Panel  shall have a common ― Panel D.C. Fail Alarm Scheme operated by 230V Single
phase A.C. Aux. Supply for audible as well as visual alarm in case of failure of D.C. incoming supply to the
Panel.

Another Single Element Relay without Flag and 1 no. self-reset type N/O & 1 no. N/C contact having
inscription  Panel D.C. fail‘ alarm accept Relay shall be provided. Besides above, 1 no. Indicating Lamp, 1
no. A.C. Operated Electric Hooter and 2 nos. Push Button, one having 1 no. N/C contact, the other having
1 no. N/Ocontactshallalsobeprovided forsuccessful operation
ofthescheme.AllauxiliaryrelaysrequiredtorenderAnnunciationSystemoperativeandshall
beconsideredtobewithinthescopeof thetender.

ACfail,DCfail schemeshallbeoperatedbyrelaynotcontactor.

19.0 INDICATINGINSTRUMENTANDMETERS

a. Allinstrumentsshall beflushmounted,backconnectedtype andprovidedwithdusttight casesfortropical
usewithdullblackenamel finish.Allfixingscrews, nutsandthreaded parts
shallbedesignedtoIndianStandards.

b. Allinstrumentsshallbeofclass0.5type.The calibrationoftheinstrumentsshall function satisfactorily
whenmountedonsteelpanelsoralternatively magnetically shieldedinstruments shallbeused.

c. Instrumentsshallbecapableofindicatingfreelywhenoperatedcontinuouslyatany
temperaturefrom0to50degreeC.

d. Allcircuitsofinstruments shallbecapableofwithstandingappliedloadof20%greater
thantheratedcapacityfora periodof eighthours.

e.       The instruments shall be capable of withstanding the effect of shock vibration and a di- electrictestof
2000Voltsr.m.s.togroundfor oneminuteas perrelevantISS.

19.1 Ammeters:
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Allammetersshallbeprovidedwithdirectreadingscale.FullScaleValueoftheAmmetersshall
be100%ofthenominalcurrentofmaximumC.T.ratio.Theammetersshallbeconnected to
measuringC.T.Core.Ammeters shallbesuitableforR.Y.B.Phasemeasurements.However,the
ammeterstobesuppliedshallbeoftype ―DIGITAL‖. Theauxiliarypoweroftheammeters shouldbe230VAC.

19.2 Voltmeters

VoltMetershallbeprovidedwithdirectreadingscale.Themaximumvalueofthevolt-scalebe
15%inexcessofthenormal CircuitVoltage. Theratedvoltage oftheVoltMetershallbe110V
A.C.However,thevoltmeterstobesuppliedshallbeoftype―DIGITAL‖.Theauxiliarypowerof
thevoltmetersshouldbe230VAC.

a. VoltmeterSelectorSwitch:

OneVoltmeterselectorswitchhaving7 position6waystay-puttypeshallbeprovided.

b. PTSelectorSwitch:

OnePTselectorswitch,2position,stayputtypeshallbeprovided.

19.3 Energy Meters

TariffMeteringEquipments

(a)ThreeelementTri-vectorMetersshallbesuppliedbytheEMPLOYER.ButPanelWiringfor the Metersalongwith
Test TerminalBlockand spacefor theTri-vectorMetersare tobeprovided forthePanels.

20.0 NAMEOFIDENTITYPLATES

a) Allinstruments, relaysandsuchothersimilarelectricaldevicesmountedonthecontrol
andrelaypanelshallbeprovidedwithnameplatesbearingthemanufacturer's name,serial
identifyingnumberandtheElectricalratingdata.

b) 3mmthickand25mmX150mmbrassorplasticplatesbearingsuitableidentification
marksshallbefixedundertheterminal wiringatthetestblocks,atthefuseblocksandatthe cable
terminals.Similar platesshallbefixedontheexterior ofthepanelinappropriateplacesto indicate
functionofcontrolswitches,pushbuttonetc.suchasisolatorcontrolswitch,breaker
controlswitch,DCfailtest,acceptresetetc.Suitable identification marksshallbeprovidedfor
individualcasingpartoftherelaysandotherequipment.Platesshouldbescrewedandriveted tothePanel.

c) 50mmwidebrassorplasticplatebearing suitablecircuitdescription (whichwillbe furnishedafter
orderisplaced)etchedin30 mmsizelettersshall beprovidedforeachpaneland mountedonthetopof
bothouterof thefrontpanels.Theseplatesshall beremovabletype.

d)      Schematic Diagram of CT, PT, CB circuitry &AC, DC Ckt, Indication and Annunciation
Cktalongwithprotectioncircuitrygivingtheterminalnos.andBuswire
detailsshallbeprintedinlaminateddurablestickersandpastedinsidethepanelDoor pagewiseofthe
respectivepanel.

e)       Eachunitofcontrolandrelaypanelshallbeprovidedwithalabellocatedatthebottom
onthefrontandshallcontainthefollowingdetails:
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i) Manufacturer'sname
ii) P.O.no.anddate
iii) Drg.ref.no. pertainingtothepanel.

21.0 PAINTING

Panelpaintingshallbedonebythemodernprocessofpainting.Allunfurnished surfaceofthe steelpaneland
frameworkshallbesandblastedorsuitablycuredtoremoverust,scale, foreign
adheringmatterorgrease.Asuitablerustresisting primershallbeappliedontheinteriorand exterior
surfaceofsteel,whichshallbefollowedbyapplication ofanundercoatsuitable toserve
asbaseandbinderforthfinishingcoat.

Detailsof Painting:-

Surfacetreatment byseventankprocess
Painttype Powdercoated.PurepolyesterbasegradeAstructurefinish
Paintshade RAL7032forexternal&internalsurface
Paintthickness Minimum80microns

22.0 RELAYS:

A. GENERALREQUIREMENT

ThemainprotectiverelaysSCADA CompatibleNumericalDirectional/NonDirectionalO/C &E/F Relays shallbe
of panelmanufacturers ownmake. However,multinational company
manufacturingpanelinIndiamayimportrequired/desiredrelaysfrom theirforeigncounterpart with same
brandname  at their own risk, cost and responsibilitywithout  hamperingthe
stipulateddeliveryscheduleasstatedinthetendernotification.

Allnumericalrelaysshallbeprovidedwith‘RelayFailureAnnunciationcontact’.

B.      SCADACOMPATIBLENUMERICALDIRECTIONAL/NONDIRECTIONALO/C&E/F RELAYS

Theprimaryrequirementsoftherelaysaretoprotect therespectivesingle circuitordouble
circuitfeedersand33/11KVPowerTransformers intheeventoffault.TheDirectional/Non
DirectionalE/Frelaysshallprovidesuitablesensitivityforlimitedearthfaultcurrent.

Therelayshouldbesuitableforsubstation automation, primary circuitbreaker operation
throughSCADAfromremotecontrolroom.

THE DETAILED SPECIFICATION OF Non-Directional O/C and E/F RELAY IS AS PERANNEXURE-
IOFSPECIFICATION

THEDETAILEDSPECIFICATIONOFDirectionalO/CandE/FRELAYISASPERANNEXURE-IIOFSPECIFICATION

C. OTHERPROTECTIVERELAYS

 Differentialrelayshallbeof numericaltype
    REFrelayetc.maybeofstatictype.
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D. OTHERPARTICULARSRELATEDTOALLRELAYS

1) Allshallconform totherequirement ofIS:3231/IEC255andshallbesuitable for
operationwithinatemperature range0ºCto55ºCand95%relativehumidity.Relaysshallbe
suitableforflush/semiflushmountingonthepanelwithconnectionsfromtherear,protected
withdusttightcasesfortropicaluseandwithtransparentcoverremovablefromthefront.

2) AllA.C.relaysshallbesuitable foroperationat50Hz.Thecurrentcoilsshallberatedfora continuous
currentof1ampandthevoltagecoilfor230Vnormal.Thecontactsoftherelays shallbeproperlydesigned
topreventorminimisedamageduetoarcswhichhavetobebroken successfullyagainst30V+/-
10%voltDC.Whenopen,thecontactsshallwithstandavoltageof
115%ofthenormalcircuitvoltage.Therelaysshallbedesigned forsatisfactoryoperation
between70%to110%ofratedD.C.voltageofthesub-station.Thevoltageoperated relaysshall
haveadequatethermalcapacityforcontinuousoperation.

3) Timersshall beof statictype.Pneumatictimersarenotacceptable.

4) TheRelaysshallpreferablybeprovidedwithsuitableSeal-in-Devices. Relaysshouldbe immune to all
types of external influences like Electro static, Electromagnetic,  Radio interference,shocketc.

5) Allthenumericalrelayshould haveprovisionforsettingallthefeatures availableintherelay
andviewingthosesettingaswellasdifferentotherparametersthroughbothbuiltindisplayunit
aswellasthroughPC.Allnumerical relaysshallhaveselfmonitoring featurewithwatchdog contact. The
supply of relay should be inclusive of necessarysoftware  and hardwarefor interfacingwitha
PC,tobesuppliedbythemanufacturer.

E.      PROTECTIONSCHEMES

E-1 PROTECTIONSCHEMESFOR33 KVFEEDER

NON-DIRECTIONALOVERCURRENTANDE/FPROTECTION:

Thisrelayshall beusedfor33KVradialfeeder.Therelayshall

a) bethreeO/C&oneE/Felementtype.

b) have IDMT characteristics      with timecurrentcharacteristicsof 3secat 10 times currentsetting.

C) havevariablecurrentsettingof 50% to200%of ratedcurrentandadjustabletimesetting.

d) havehigh  set unit withcurrentsetting500%-2000%for protectionand33KVfeeder
protection,withverylowtransientoverreach.

e) DefiniteTimeSensitiveEarthFaultProtectionmaybeinbuiltfunctionofNumerical over- current Relayand
shallhaveavariablecurrent setting rangeminimum 1%to 40%invery smallsteps of
CTsecondarycurrent and  wide rangeof definitetime setting range minimum. 0.1 to10 Sec. This
relay shall be used in 33 KV feeder fordetection of line
togroundfaultcurrentofbothverylowandhighmagnitudewherethe33   KVsystemis
groundedthroughearthingtransformer.

f) LEDindicationfornumericalrelaysof differenttypeof faultsincludingphaseidentification.

E-2 PROTECTIONSCHEMESFOR33 KVPARELLELFEEDERSATRECEIVINGENDS
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DIRECTIONALPROTECTION

DirectionalO/C&DirectionalInstantaneous E/FRelaysshallberequiredfor33KVparallel feedersasspecified
inthescheduleofrequirement. Each Feeder shall be provided with 3 elements IDMT Voltage polarized O/C
Relays and single element voltage polarized E/F Relay. TheO/CRelaysshallbeIDMT typewithhighsetelement.
TheE/FRelayshall have directional sensitiveE/Fsettinghavingwiderangeofsetting(1-
40%)&widerangeofdefinite timesettingrange  minimum.0.1 to10Sec. Therelayshallalso have
instantaneousunit.The relayshallhavenecessaryP.T.fusefailuremonitoringscheme.

Characteristics:-

O/C  Element: IDMT  with
HighSetUnit

Current   Settings    &
Operatingtime

IDMT-50-200%,0-3sec,Inst.-500-
2000%or400-1600%

MTA

Selectable MTA for
DirectionalRelay should
cover1stquadrant ina non-
effectively grounded system

PolarizedP.T.Voltage 110V A.C.

E/FElement

CurrentSetting 1-40% (minimum.)    in
verysmallsteps

OperatingTimeof Relay Instantaneous

OperatingTimeof Timer
0.1 to 10 Sec in very smallsteps

MTA

Selectable MTA for
DirectionalRelay should
cover1stquadrant ina non-
effectively grounded system

OpenDeltaP.T.Voltage 63.5V A.C.

Thenumericaldirectionalrelayshallhave in-built featureforderivationofzero sequencevoltage
internally.Ifseparate IVTisrequiredforderivationofzerosequencevoltage fordirectionalearth
faultelement,theparticularsshall beas perfollowingTechnicalParameters:-

1 InsulationLevel 1.1KV
2 OverVoltageFactor 1.2Cont./1.9for8Hrs.
3 TransformationRatio 110V/√3/110/√3
4 VABurden/Phase 7.5
5 AccuracyClass 3P
6 No. of Phase Single
7 Type EpoxyCastResinIndoorSinglePhaseVoltageTransformer

8 Formation
3nos.SinglePhaseP.T.shallbeconnectedinprimaryasStar
andSecondaryasOpenDeltawithneutralofPrimaryandone endof
OpenDeltaearthed.
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E-3 PROTECTIONOF33KVINDIVIDUALTRANSFORMERS

For protectionof H.V.Sideof theTransformers,followingmainprotectiverelaysarerequired

i) NumericalO/C protection.
ii) 2setsRestrictedE/FRelayshallbeprovidedforHVandLVsideofindividual controltransformerpanel.
iii)      1set DifferentialRelayin  additiontoabove,shallbeprovidedfor 10MVA 33/11KVtransformerpanel.

DifferentialRelayshallbe

a) Providedat 33KVpanelof the transformersto be protected.It shallbe numerical
adjustable/variablepercentagebiasedtypedifferentialrelay.

Necessarysoftware,cables,connectorsandotheraccessoriesasrequiredfordownload,
analyzedataetc.shallbewithinthescopeof successfulmanufacturer.

b) Therelayshallbeveryfastinoperationwithanoperatingtimelessthan40millisecond at5timessetting.

c) Therelaysshallbeinherentlystableforexternalthroughfaultconditionswithout affectingthespeedof
operationforinternalfaults.

d) Therelayshallhaveeitherabuiltinfacilityofratioandphase angle correction or
necessaryinterposingAuxiliarycurrenttransformers ofuniversaltype,shallbeprovidedinthe
respectivepanel.

e) Therelayshallbeprovidedwith2ndharmonicrestraintoranyotherinrushprooffeature
topreventoperationduetomagnetizinginrushcurrentwhenthetransformerischargedeither fromHVor
LVside.Butthisshallnotaffectthespeedof operationforinternalfault.

f) It shall be provided with 5th harmonic restraint features to prevent operation due to possibleover
excitationofthe transformer.Thisshallalsonotaffectthe speedofoperationfor internalfault.

g) Therelayshallhaveadjustable biassettingrange20%to50%andadjustable operating settingrangeof
10% to50% atzerobias.

h) Itshallhavethreeinstantaneous highsetovercurrentunitsforclearingheavyinternal fault.

i) Therelayshall bewith2-biaswinding.

j) The relay shall besuch that there will not be any necessity of changingthe setting of
therelaywheneverthetransformertapsarechangedfrom+5% to-10%.

k) ThemanufacturerhastofurnishthetypetestreportfromCPRI/NABLaccredited Govt.recognized
TestHouseandperformancecertificatefromPowerUtilitiesinIndia.

l) Differentialrelayshallhavefacilityforsetting,parameterization, downloadingthestorage data,
datacapturedbydisturbancerecorderetc.locallythroughPC.ThenecessaryPC, Windows
basedLicensedsoftwareforestablishingthefacilitytobeconsideredinthescopeofthesupply
bytheManufacturer.

m) Therelayshall havedisturbancerecording(withtimestamping)function withsuitable no.of
analoganddigitalchannels,Memorysizeandnumberofdisturbancesstoredintherelayshall
beclearlyindicated intheoffer.No.ofsiteselectable BI,BOandwatchdogcontactdetails,
communicationportdetails(front,rear)alongwithnecessaryhardwareandsoftwaredetails
shallbefurnished.
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E-4 RESTRICTEDEARTHFAULTPROTECTION

Theaboveprotectionshallbe providedfor33/11KVtransformersatHVandLVside.The
Relayshallbe:

a) Singlepoletype.
b) Current/voltage operated  highimpedancetypewithasuitablesettingtocover the maximumportionof

transformer winding.Necessary calculationto provethe
abovewindingcoverageshallbefurnishedalongwiththe tender.

c) Tunedtothesystemfrequency.
d) Havesuitablenonlinearresistortolimitthepeakvoltage andstabilizing resistance.
e) Operatingtimeshallbelessthan40 ms.
f)Shallbestandalonetype.
g) Havesuitablestabilizingresistorto preventmaloperationduringexternal faults ifnecessary.

E-5    Aset of D.C.VoltageOperatedAux.Relays withcoilcut-offarrangementand4No
and4NCcontacts,handresetwithflagindicatortypeshallbeprovidedforeach Transformerfor

(a)BuchholzAlarm
(b)BuchholzTrip
(c)WindingTemp.Trip&windingtemp.alarm
(d)OilTemptrip&OilTemp.Alarm
(e)LowOilLevelAlarm
(f) PressureReleaseDeviceTrip
(g)OSRfor OLTCtrip

Each Transformer Panel shall be provided with a HighSpeedTripping Relaywith coilcut- off
arrangementhaving6NOand4NCelectricalresetwithflagindicatortype.

E-6 AUXILIARYRELAYS,TRIPRELAYSandTRIP COIL/CIRCUITSUPERVISIONRELAYS

AuxiliaryRelays- D.C.Voltageoperatedauxiliaryrelays providedwithmechanicallyoperated hand reset
indicator  and  sufficient  no.of  hand resetcontacts  shall be provided for protection andsupervision
against transformerinternaltrouble/faults. Noofelementsand numberof relaysshallbeasperrequirementof
individualtransformer.
For Trip Circuit Supervision Relays - All Panels should be provided with D.C. Voltage operated
TripCircuitSupervisionRelayhavingprovisionsforpre&postclosesupervisionof TripCircuitwithsetofself-
resetcontactsprovided forTripCircuit HealthyIndicationandTrip Circuitunhealthyindication&Alarminrespectof
TripCoil/circuitsof respectiveBreakers.
TrippingRelays-AllPanelsshouldbeprovidedwithD.C.  Voltage operated HighSpeed Tripping Relays having
self reset contacts capable to make, carry andbreak trip coil current.
SetsofTripContactsshallbeprovidedforInter-trippingfunctionofcorresponding11
KVIncoming Switchgearandclosingblockingfunctionof33KV&11KVBreakersinrespectof
TransformerControlPanels.Eachsetoftriprelayshallhaveminimumtwonos. NOand1No. NCcontactasSPARES.
Theoperating timeofmastertriprelayshallbelessthan40msand electricalresettype.

E-7 TRIPCIRCUIT/COILSUPERVISIONSCHEME:

Tripcircuitsupervisionschemeshallbesuchthattestingoftripcircuithealthiness ispossible irrespective
ofwhethertheC.B.isintheclosedoropenposition.TheTripCircuitHealthyLED shouldglow continuouslyin CB
‗ON‘Positionandondemandin C.B.‗OFF‖position.Therating ofdroppingresistance
inserieswithTripCircuitHealthyLEDshallbesuchthattheTripCoil shouldnotget damagedbecauseof
continuouscurrentflowingthroughit.

E-8 Principalrequirementsof protectiverelays,meteringequipments,auxiliaryrelaysbreaker
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controlswitchesetc.areasfollows:

E-8-1 Ammeter:

Eachcircuitoneammetershallbeprovidedwiththefollowing:

Mounting Flush
Size 96 x96mm.case
ResponseTime 1second
OperatingTemperature Upto55°C
DielectricStrength 2 kVRMSfor1minute
AuxiliarySupply 230volt A.C,50Hz
OperatingCurrent 1AfromCTSecondary.
Type PanelMountingwith31/2 DigitalDisplay.

E-8-2 VoltMeter:-

Mounting Flush
Size 96 x96mm.Case
ResponseTime 1second
OperatingTemperature Upto55°C
DielectricStrength 2 kVRMSfor1minute
AuxiliarySupply 230V A.C.,50Hz
Frequency 50 Hz
OperatingVoltage 110VfromPTSecondary.
Type PanelMountingwith31/2 DigitalDisplay.

E-8-3 Buzzer

OneDCbuzzershallbeprovidedinthepanelfornon-tripalarm.OneDCBellshallbe providedfor
Tripalarmandone AC Bellfor PanelDCfailalarm.

E-8-4 Highspeedtripping relayelectricallyresettabletype confirming toIS–3231

Aux. voltage
30Vor 110VD.C tobedecided duringdetailed
engineeringstage

Coil rating
30VD.C.,voltage band for satisfactoryoperation:
50to 120%ofrated voltage

OperatingTime 40m. seconds nominal atrated voltage
Burden of relay  coil
watts(Max)

Lowburden 40Watt atrated voltage

Operatingtemp -10deg C to55deg C.
Operational indicationfor
each element

Mechanicalredcolour Flag: ElectricalResetType

ContactConfiguration
6NO+4 NCcombinationwithadditionalhand
resetcoil cutofcontact(Seal incontact)

Contactratings:

Makeandcarry A.C. 1250VAwithmax5amp& 660Volts
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D.C. 1250Wdcwithmax5amp& 660Volts
Make   and carry   for 3sec. A.C. 7500VAwithmax30amp& 660Volts

D.C. 7500Wdcwithmax 30amp& 660Volts
Break A.C. 1250VAwithmax5amp& 660Volts

D.C. –100Wresistive50  wattinductivewithmax
5 amp&660Volts

Insulation 2 KVRMS,50Hz for1min.
2.5KV/1secbetween all terminals&caseas perIS
3231.
1 KVRMS,50Hz for1min. acrossopen contact

Typeofmounting Flush

E-8-5 Numericalbaseddifferentialprotectionrelaywithinbuiltcurrentamplitude& vectorgroup
compensationfeature&alsowith differentialhigh setelementfortwo
windingpowertransformercomplianttoIEC60255.

Aux. voltage
30Vor 110VD.C tobedecided duringdetailed
engineeringstage

C.T. secondary Selectable1amps/ 5ampsfor both HV&LV sides
Onlinedisplayof HV& LV phasecurrents &differentialcurrent
Adjustablebias setting 10to 50%In.
Operationbasedonfundamentalfrequency
Programmable HV/LVCTratio ofT/F vector group
InbuiltREF protection
InbuiltHV & LVsideovercurrent&earth faultprotection
Inbuilttransformertroubleauxiliaryrelay
BacklitLCDdisplay
Harmonicrestrainfeature
Storingfacilityof latest5fault eventswith real timeclock
Passwordprotection

DC burden
Quiescent condition–approx4watt
Undertripcondition–30Volt- approx4watt,110Volt-
approx7 watt.

AC burden

Throughcurrentonly–approx0.15VA for1amp&0.30VA
for5amp(per bias circuit)
Bias &differentialCktonly:2.8VAfor1amp&3.2VAfor5
amp.

Contactarrangements
Twochangeoverself resettrippingcontacts&two
annunciationcontacts

Contact rating Make&carry7500VAfor 0.2sec.withmax30A & 300 V
AC or DC carry continuously 5 amp AC or DC  break
1250 VA AC or 50 W DC resistive, 25 W L/R –
0.04ssubjectto max. 5amp&300Volts

Current Input Sixfor differential&onefor REF

Self diagnosis featureforhealthinessof relay
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Flush mounted /drawouttype

23.0 Guarrantee:-

ThepanelsshallbedeliveredtothevariousconsigneesoftheEMPLOYERandshallbesuitably
packedtoavoiddamagesduringtransit.

TheC&R Panelwithrelays withallintegralpartsoftheEquipmentwillbeguaranteed fortheperiodof
fiveyearsfromthedateof lastdispach.
IntheeventofanydefectintheEquipment,relay,anyintegralpartoftheEquipment
arisingoutoffaultydesign,materials,workmanship withintheaboveperiod,the
suppliershallguaranteetoreplaceor repairtothesatisfactionof EMPLOYER.
Ifthesupplierfailstodoso,withinonemonthofreceiptofintimation,
EMPLOYERreservestherighttoeffectrepairorreplacement byanyotheragencyandrecover chargesforrepairor
replacementfromthesupplier.

24.0 TESTS:

24.1 TypeTest:

24.1.1 TheManufacturershouldsubmit theType testreportincludingfunctionaltestforallthe protectiverelaysand C&R
panelscarried outwithinfive yearsfrom theduedateof submissionoftenderfromCPRI/NABL accredited
Laboratory/ Govt.Recognized testhouseorLaboratory onthetenderedItems asperrelevantStandard &Tender
Specification withthepurchase orderfailingwhichthelotshallberejected.TheType testsforNumerical
RelaysistobesubmittedasspecifiedinAnnexure-I&II of Relaysspecification.

24.1.2 TestatFactory:
ThefollowingTestsshallbecarriedout6copiesofTestcertificatesshallbe
submittedforapproval.TheEquipmentsshallonlybedispatchedafterapprovalof thetestcertificates.

1. Checkingof wiringof circuitsandthecontinuity.
2. Oneminuteappliedvoltagetest.AllEquipmentonpanelandsmallwiringshallbe testedforwithstandvoltageof

2000Voltstoearth&betweendifferentvoltagecircuits.
3. Insulationresistanceofthecompletewiring,circuitbycircuitwithallequipments

mountedontheBoardbeforeandafterH.V.testmentionedunder2above.
4. Routinetestsaccordingtorelevant Nationalstandard areontheInstruments,relays&

otherdevices.

25.0 INSPECTION:

25.1 Acceptance test   at manufacturer‘s works in presence of purchaser‘s
representativesshallbecarriedout.Thesuppliershallgiveatleast15daysnoticeof thedatewhen
thetestsaretobecarried out.Purchasersshallgive therighttoselect
anyquantityoftheitemwiseofferedlotfortesting,offeredforinspection andinthe
eventoffailureintest(s),thepurchaser shallhavetherighttorejecttheoffered equipments.

25.2 Allrelays,meters&annunciators providedinthecontrol&relaypanelsaretobe
acceptedonlyaftersuccessfulhundredpercentperformance testingattesting departmentof EMPLOYER.

25.3 TheinspectionmaybecarriedoutbytheEMPLOYERatanystageofmanufacturing.
ThesuccessfulManufacturer shallgrantfreeaccessto theEMPLOYER'srepresentative/sata
reasonablenoticewhentheworkisinprogress.Inspectionandacceptance ofany equipmentunder
thisspecificationbythe EMPLOYER,shallnotrelievethesupplierof
hisobligationoffurnishingequipmentinaccordance withthespecification andshall not
preventsubsequentrejectionif theequipmentisfoundtobedefective.
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25.4 Themanufacturer shallkeeptheEMPLOYERinformedinadvance,aboutthe
manufacturingprogrammesothatarrangementcanbemadefromstageinspection.

25.5 TheEMPLOYER reservestherighttoinsistforwitnessing theacceptance/routine
testingoftheboughtoutitems.ThesuppliershallkeeptheEMPLOYERinformed,in
advance,aboutsuchtestingprogramme.

26.0 SPARES:

Themanufacturershallquoteitem-wiseUnitPricesforalltypeofrelaysandotherconsumable spares recommended
by him. Such spare shall include Fuse Holders, Fuses, Indicating Lamps, essential
sparepartsofRelays,Instrument, extraControlSwitchesetc.EMPLOYER mayprocure
theseitemsfromthesuccessfulmanufacturer.

27.0 DRAWING&LITERATURE

Triplicatecopiesofthefollowingdrawingsandliteratureshallbesubmittedalongwiththe
order copy:-
(a) Principaldimension detailsofeachunitcubicles, completeassemblyofpanel andproposed arrangementof
thePanelina ControlRoom.

(b)Frontandrearviewsof thePanelwithinstrumentanddevicepositionsmarked.

(c)PictorialviewsoftheControlSwitchesTerminalBlocks,IndicationInstruments, TestBlocks
andexplodedviewsof drawouttypeinstructionsandFuseBlocks.

(d)SchematicWingDiagramfor TestTerminalBlock.

(e)Illustrative,descriptiveliterature,GeneralTechnicalData&Specificationof Devices.

f)make,type,particulars, literaturesofeachandeveryrelay(protective &auxiliary),meters,annunciators,
switches,lamps,TBS,TTBSetc. alongwith billofmaterialinlinewithspecification.

28.0 CONTRACTDRAWINGS&LITERATURE

Intheeventof anordermaterializing,the Supplieralsosubmitfour printsofeach drawingfor approvalof the
EMPLOYERalongwith2setsof  literatureasmentionedin thespec.
TheContractdrawingsshallcover thefollowings:-

(a) Detailsof constructionanddimensionsof acubicleandof thecompletePanel.

(b) Template for foundation and details of Cable Trench and Cable Entry Holes in the
FoundationPlatform.

(c) Elementarydiagramsofallcontrols,metering,protectionannunciationand othercircuits.All
devicesshallbenumberedaccordingtoASAorinternational usage,whichshallbeseparately coded.

(d) Cablingandwiringdiagramofthecubiclesandinter-connections betweenthem.Ferrule
numbers,devicenumberandgroupingforcabletake off shallbedistinctlyshown.

(e) Dimensionaloutlinedrillingdiagramandspecialmountingarrangementifany,ofsuchtype of
variousdevicesonthePanel.
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(f) Inter-connectiondiagrambetweenControlPanelandC.B.powerandinstrument transformer etc.

(g) WiringScheduleforControl&Relay Panel.

(h) Internalwiring diagramofalldevicesandelementarywiring diagramofrelayswhereinternal wiringisin
triplicate.Constructiondetailsof switches,terminalblocksandtestblocksetc.

(i) Afterapproval,10 setsof the finalcontractdrawingforeachsetof Control&RelayPanelsare
tobesuppliedbytheManufacturer.Onesetreproducible tracingoftheabovedrawingsinsoftformat
shallalsobesupplied.

Intheeventofcontractbeingawarded,4copiesofthefollowing literatures shallbesupplied
alongwiththedrawingsasmentioned:-

(a) Literaturedescribingconstruction,operation,adjustmentand rating specificationsofall the protectiveand
auxiliary relays, recordinginstruments,metering  instrumentsand control switches.

(b) Literaturegiving rating data, details  and adjustmentsfor calibrationof the indicating instruments.

(c) Calibrationinstrumentsforthemeteringinstruments.

(d) Listofspareparts,identificationnumberofrenewablepartsofrelays,instrumentsand
switchesetc.withthehelpofwhichtheEMPLOYER willbeabletoprocuresparepartsfromthe
manufactureratanysubsequenttime.

(e) Itisdesiredthatthecompleteschematic drawingisprovidedonapermanently
laminated/engravedplateofsuitablethicknesswhichhastobebolted/rivetedatthefour cornersonthe
insideface ofrear door.Inaddition,one moreplateofsimilartypeanddimension
shallbeprovidedontheoutsideofthereardoorprovidingguidelinesandinstructions for
operation.Theguidelines andschematic tobeprovidedontheplatesshallbeasperapproved drawings.

29.0 DOCUMENTSTOBESUBMITTEDALONGWITHTHEOFFER:

Themanufacturershallinvariablysubmitthefollowing documentsfailingwhichtheoffersareliable forrejection:-

29.1 Billof Material(schedule-IA/IB/IC).

29.2 Documents supporting the  qualifying requirements/past performance reports schedule-III).

29.3 Undertakingsfromrelaymanufacturerregarding(Schedule-IV):

29.3.1 Non-phasingout of therelaysforatleast10yearsfromthedateof supply

29.3.2    Forextendingtechnicalsupportandback-upguarantee

29.4 Detailedcatalogue/technicalliteratureinrespectofallcomponents/accessories includingbought-outitems.

29.5 Namesof supplierof boughtoutitem.

29.6      Listof testingequipmentavailablewiththeManufacturer.

30.0 QUALITYASSURANCEPLAN

30.1 TheManufacturershallinvariablyfurnishQAPasspecifiedinAnnexure-IIIalongwith
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hisoffertheQAPadoptedbyhimintheprocessof manufacturing.

30.2 Precautionstakenforensuring usagesofqualityrawmaterial andsubcomponent shallbestatedinQAP.

31.0 GUARANTEEDTECHNICALPARTICULARS:

ManufacturershallfurnishGuaranteed Technical Particularsofequipmentofferedmentioning thereon
Make&Technicalparticularsofeachdeviceasperschedulespecified.Performance Guarantee
willbebasedontheGuaranteedTechnicalParticulars.

Schedule-II--GTPforC&RPanel

Schedule-V—GTPforNonDirectional/DirectionalO/C&E/FRelay

Schedule-VI—GTPforMasterTripRelay

Schedule-VII –GTPforDifferentialProtectionRelay

The discrepancies,  if any, between the specification and the catalogs and/or literatures
submittedaspartoftheofferbythemanufacturers,thesameshallnotbeconsidered and
representationsinthisregardwillnot beentertained.

32.0 Bus Configuration and Bill of material

32.1 33/11KVdeltastarindividualcontroltransformerpanelhavingHVsidecontroland
protection.Singlemainbuswithbussectionisolatorscheme.

2 nos. Circuitlabelengravedsuitablyatfrontandinnerside

1 no.
Sectionof paintedandoverlaidmimicdiagram

1 no. Circuitbreakercontrolswitch.

6 nos. IndicatinglampsforcircuitbreakerON/OFF, springcharged,tripcircuit1&2healthy
andautotripindication.

2 nos. TripcircuitsupervisionrelaytosupervisetheTC1&2bothunderprecloseandpost
closecondition.

3 nos. 96mmx96mmammeterscaledsuitably.

1 no. voltmeterof 96mmx96 mm

1 no. Suitablespaceandwiringfornon-tariffTVMforenergymanagement.

1 set Threephase4wiretestterminalblockforabove.

1 no
Auxiliaryrelaywithtestpushbuttonfor panelDCsupervisionrelay.

16 way
FasciawindowtypeannunciatorcompletewithacceptresetandtestPBbutwithout audiblebell.
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1 no
Triple pole,IDMTL,non-directionalover currentrelaywith settingrange50%-200% for
IDMTLunitsand500% - 2000%forhighset unit.

2 nos RestrictedEarth FaultRelaycurrent operatedhavingsettingrange 10%to40%bothfor
HV&LVside of theTransformer.

1 no Highspeedmastertrippingrelaywithcontactsas requiredwithlockoutandcoil
supervisionschemecomplete.

1 set
TwobiasTransformerdifferentialrelay(for10MVAonly)withInterposingauxiliaryCTs
(universaltype)whereevernecessary.

1 no.

PTselectorswitch,twopositionPT-1/PT-2switch,stayputtype(16A)

1 no. SpaceheaterwithOn/OFFswitchandthermostat.

1 no.
TwoelementDCoperatedauxiliaryrelayhavinghandresettypecontactwithhandreset
operatingflagfortransformerBuchholztripandBuchholzalarmfunction.Eachelement
with4NO+2NCContact.

1 no.
TwoelementDCoperatedauxiliaryrelayhavinghandresettypecontactwithhandreset
operatingflag fortransformerwindingtemp.tripandalarmfunction.Eachelement
with4NO+2NCContact.

1 no.
TwoelementDCoperatedauxiliaryrelay  havinghandresettypecontactwithhand
resetoperatingflagfortransformerLowOilLevel(MainTank)andOSR(OLTC)alarm
function.Eachelementwith4NO+2NCContact.

1 no.
.

TwoelementDCoperatedauxiliaryrelayhavinghandresettypecontactwithhandreset
operatingflagfortransformer OilTemp.Tripandalarmfunction.Eachelementwith
4NO+2NCContact.

1 no. TwoelementDCoperatedauxiliaryrelayhavinghandresettypecontactwithhandreset
operatingflagfortransformer MaintankPRVtripandOLTCPRVTripfunction.Each
elementwith4NO+2NCContact.

1 no
TwoelementDCoperatedauxiliaryrelayhavinghandresettypecontactwithhandreset
operatingflagfor OLTCBuchholztripandspare.Eachelementwith4NO+2NCContact.

1 no. DC operatedemergencylampwithswitch.

1 no. Cubicleilluminationlampoperatedfromdoorswitch.

1 no. 15A,3 phaseplug &socketwithswitch.

1 set Panelaccessoriesasnecessary.

1 set Otherequipment,relaysetc.asrequiredtofulfilltheschemeRequirement.

1 no Local/Remoteswitch

32.2 33KVsinglefeeder  line C&RPanelwithNondirectionalO/C&E/Fprotectionand
33KVparallelfeederlineC&RPanelwithdirectionalO/C&E/Fprotection.Singlemainbus
withbussectionisolatorscheme.

2 no. Circuitlabelengravedsuitablyatfrontandinnerside

1 no. Sectionof paintedandoverlaidmimicdiagram
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1 no. Circuitbreakercontrolswitch.

6 nos. Indicatinglampsforcircuitbreaker ON/OFF,spring charged,tripcircuit1&2healthy
andautotripindication.

2 nos. TripcircuitsupervisionrelaytosupervisetheTC1&2bothunderprecloseandpost
closecondition.

3 nos. ammeterof 96mmx96mmscaledsuitably.

1 no Voltmeterof 96mmx96 mmscaledsuitably

1 no. Suitablespaceandwiringfornon-tariffTVMforenergymanagement.

1 no. Threephase4wiretestterminalblockforabove.

1 no. Auxiliaryrelaywithtestpushbuttonfor panelDCsupervisionrelay.

12 way FasciawindowtypeannunciatorcompletewithacceptresetandtestPBbutwithout audiblebell.

1 no Triplepole,IDMTL,non-dir-overcurrentrelayas perclause23

1 no. Single poledefinitetimesensitiveE/F relaycurrent operatedhavingwidesettingrange
forsinglecircuitline.

1 no

Triplepole,IDMTL,directional overcurrent relaywithsetting range50%-200%for
IDMTLunitsand instantaneous highsetunit-500%-2000%applicableforparallel
linefeederas perschedule

1 no

Single pole directional definite time sensitive E/F relay currentoperated having
widesettingrangeforsinglecircuitline. NECESSARY IPTs ARE WITHIN THE
SCOPEOFMANUFACTURER

1 no.
Highspeedmastertrippingrelaywithcontactsasrequired   withlockoutandcoil
supervisionschemecomplete.

1 no. PTselectorswitch,twopositionPT-1/PT-2switch,stayputtype(16A)

1 no.
SpaceheaterwithOn/OFFswitchandthermostat.

1 no.
DC operatedemergencylampwithswitch.

1 no. Cubicleilluminationlampoperatedfromdoorswitch.

1 no. 15A,3 phaseplug &socketwithswitch.
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1 set
Panelaccessoriesasnecessary.

1 no Local/Remoteswitch

1 set Otherequipment,relaysetc.asrequiredtofulfilltheschemeRequirement.

32.3 Commonitems:(whereevermentioned)

1 no.
96mmx96mmvoltmeterscaledsuitably.

3+3 nos. PTsupplyIndicatinglamps,red-yellow-blueforeachPT.

1 no Voltmeterselectorswitch,4-position,RY—YB—BR—OFF.

1 set
Audiblebellandhooterfortripandnon-tripfasciaannunciation.

1 no
ACoperatedsingleelement,auxiliaryrelayhavingonlyselfresetcontactsandwith
reverseflagforincomingACsupplysupervisionwithtestpushbutton.

1 no
DCoperated,twoelement,auxiliaryrelayhavingonlyselfresetcontactandwith
reverseflagforincomingDCandalarmbus DCfailsupervision.

2 nos. Testpushbuttonforabove.

1 no
SingleelementACoperatedauxiliaryrelayhavingselfresetcontactonlyforincoming
DCandalarmbusDCfailalarmcancellation.

1 no
PushbuttonforincomingDCandalarmbusDCfailalarmaccept.

1 no
IndicatinglampforincomingDCandAlarmbus DCfailindication.

1 no
AC operatedbuzzerforincomingDCandAlarmbusDCfailaudiblealarm.
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Annexure-IV

Standard Make ofRelayand Fitments

1. Relays Schneider,ABB,Siemens,Alstom

2. BreakerControlSwitch/Loc
al- Remoteswitch

Kaycee/Recom/Switron

3. Ammeter/Voltmeter
Selector switch

Kaycee/Recom

4. StaticAmmeter/voltmeter AE/RISHAV/Secure

5. PushButtons Vaishno/Teknic/Lumen/STS

6. IndicatingLampswithlense
s

Vaishno/Teknic/Lumen/STS

7. Panelwiring Finolex/Havvels/KEI/R. R.kables

8. Hooter/Buzzer/Bell Vaishno/STS/JVS/Bharani

9. Annunciator MINILEC/ALAN/INSTALARM/EAPL



Volume-III : Section-I
Technical Specifications

267

DDUGJY & IPDS/SBD/R0

Annexure-V
Legend of Devicesassociatedwith 33kVC&RPanel

Symbol
Reference

Description Particulars

A1-A2-
A3, Ah

Ammeter As specified

V Voltmeter As specified

VS ManualVoltmeterSelectorSwitch As specified

EM Tri-VectorMeter As specified

CS Controlswitch T-A/T-N-A/C-Cspringreturntype As specified

L/R Local/Remote switch As specified

IL-R CB„ON‟Indication Redlamp As specified

IL-G CB„OFF‟Indication Greenlamp As specified

IL-W „Trip /Closesignal received fromRemoteIndication white lamp As specified

IL-B “Springcharged”Indication Bluelamp As specified

IL-A CB“ Auto trip” IndicationAmber lamp As specified

PB Push Button As specified

ANN

DCoperatedelectricBuzzerandMicroprocessorbasedElectronic
annunciatorwithbuilt inwatchdog and firstfault indication facility. The
annunciatorshall have provisionfor tripandnon tripalarm functions
and Accept/Test/Reset/Mute Pushbuttons

As specified

H,HS,TH Heater, HeaterSwitch, Thermostat As specified

FS Fuse As specified

LK Link As specified

MCB1 MCB2 pole 32 AforDCsupply As specified

MCB2 MCB2 pole 16 AforACsupply As specified

MCB3 MCB2 pole forspringcharging motorsupply As specified

MVS ManualPTselectorswitch As specified
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IR-I Remoteintertrippingcontactfrom33kVTransformerControland
relayPanel

As specified

TC TrippingCoil As specified

CC ClosingCoil As specified

86 TrippingRelayforTrippingfunction As specified

52 VacuumCircuitbreaker As specified

52a,52b NOand NCcontacts of BreakerAuxiliaryswitch respectively As specified

PT PotentialTransformer As specified

CT CurrentTransformer As specified

TTB TestTerminalBlock As specified

51/50    R-
Y-B-N

O/Cand E/F protection As specified

67    R-Y-
B-N

DirectionalO/Cand E/Fprotection As specified

64 Restricted Earth Fault Protection As specified

87 DifferentialProtection As specified
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SCHEDULE-IA
(To besubmitted,dulyfilledin,alongwiththeoffer) Billofmaterialsfor33KVfeederC&Rpanels

Sr.
No Description Quantity Make,Type&desig

n
1 Circuitlabel 1 No.

2
Mimic  section(Brilliant  green paint to  shade
No.221ofIS5tobeused) 1 No.

3 T-N-Ctypecontrolswitchforcircuitbreaker. 1 No.

4 IndicatingLEDsfor

Springchargeindication(Blue)
Tripcircuithealthyindication(white)oneeachfor
Tripckt1 andTripCkt2

Breaker'ON'indication(Red)
Breaker'OFF'indication(Green)

1 No.
2 Nos.
1 No.
1 No.

5 Pushbuttonfor

Tripcircuittest

AlarmAccept/Reset/Test/Mute

1 No.
4 Nos.

6

Numericalnon-directional IDMTovercurrentand
earthfaultrelaywithhighsetinstantaneous trip feature

1 No.

7
High speed Master tripping relay (Electrically
resettable) 1 No.

8
12 window annunciation scheme with accept,
resetandLEDtestpushbuttonwithselfresetting
audiblealarm.

1Set

9 Ammeter(96mmx96mm.) 3Nos.

10 Voltmeter(96mmx96mm.)&selectorswitch. 1Set

11 Local/ Remoteswitch 1Set

Internallymounted

1 Spaceheaterandcontrolswitch 1Set
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2 Cubicalilluminationlampanddoorswitch
1Set

3 PowerPlug,socketandcontrolswitch
1 set

4
Alarmbellfortrip 1 No.

5 Alarmcancellationrelay 1 No.

6 Alarmbuzzerfornontripwithauto-stop
feature(withvariabletimesetting0-60seconds)

1 No.

7 MCBs Asrequired

8
FuseandLinks Asrequired

9
Controlwire Asrequired

SCHEDULE-IB
Billofmaterialsfor33/11KVTransformerC&Rpanelswithdifferentialprotection

Sr.
No Description Quantity

Make ,Type
anddesign

1 Circuitlabel 1 No.

2
Mimic section (Brilliant green paint to shade No.
221ofIS5tobeused) 1 Set

3 T-N-Ctypecontrolswitchforcircuitbreaker. 1 No.

4 IndicatingLEDsfor

Springchargeindication(blue) 1 No.

Tripcircuithealthyindication(white))oneeachforTrip
ckt1andTripCkt2 1 No.

Breaker'ON'indication(Red) 1 No.

Breaker'OFF'indication(Green) 1 No.

5

Push button for Trip Circuit Healthy Test, Alarm
accept/Reset/Test/Mute

5 NoS.

6 TripcircuitHealthytest 1 No.
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7
Numericalnon-directionalIDMTovercurrentandearth
faultrelaywithhighsetinstantaneoustripfeature 1 No.

8 Highspeedmastertrippingrelay(electricallyresettable) 1 No.

9
SpaceforHTStaticTODTri-vectorEnergymeterand
TTB. 1 No.

10 Ammeter(96mmx96mm.) 3 Nos. and1No.

11 Voltmeter(96mmx96mm.)&selectorswitch. 1  Sets

12 Transformerdifferentialnumericalrelay 1 No.

13
16 window annunciation scheme with accept, reset and
LEDtestpushbuttonwithselfresettingaudiblealarm. 1 No.

14
AuxiliaryrelayformaintankBuchholzAlarm/trip(2- element)

1 Set

15 Aux.relayforwindingtempAlarm/trip(2-element) 1 Set

16 Aux.relayforOLTCBuchholzAlarm/trip(2-element) 1 Set

17
Aux. relay for low oil level alarm(Main Tank)    &OSR(OLTC)Trip(2-
element)

1 Set

18 Aux.relayfor oiltempalarm/trip(2-element) 1 Set

19
Aux.relayforMaintankPRV  &OLTCPRVTrip(2- element) 1 Set

Internallymounted

1 Spaceheaterandcontrolswitch 1 No.

2 Cubicleilluminationlampwithdoorswitch. 1 No.

3 Powerplugwithcontrolswitch 1 No.

4 MCB. Asrequired

5
FuseandLinks Asrequired

6 Controlwire Asrequired
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SCHEDULE-IC

(To besubmitteddulyfilledinalongwiththeoffer)

Billofmaterialsfor33/11KVTransformerC&Rpanelswithoutdifferentialprotection.

Sr.
N
o

Description Quantity MakeandType
desig

1 Circuitlabel 1 No.

2 Mimicsection(Brilliant green painttoshadeNo.221 of
IS5tobeused)

1 Set

3 T-N-Ctypecontrolswitchforcircuitbreaker 1 No.

4 IndicatingLEDsfor

Springchargeindication(blue) 1 No.

Tripcircuithealthyindication (white) oneeach forTrip
Ckt1andTripCkt2

2 Nos.

Breaker'ON'indication(Red) 1 No.

Breaker'OFF'indication(Green) 1 No.

5
PushbuttonforAnnunciationAC/RE/TEST/MUTS&TripCircuitHealthy

5 Nos

6 Numerical   non-directional IDMT over current
and  earthfaultrelaywithhighsetinstantaneoustrip feature.

1 No.

7 Highspeedtrippingrelay  (electricallyresettable) 1 No.

8 Spacefor HT TODTri-vectorEnergymeterandTTB. 1 No.

9 Ammeter(96mmx96mm.) 3 Nos.
&1No

10 Voltmeter(96mmx96mm.)&selectorswitch. 1  Set

11 16  window  annunciation   scheme  with accept, reset   andLED
testpush button withselfresetting audiblealarm.

1 No.

12
Auxiliaryrelayfor maintankBuchholzAlarm/trip(2- element)

1 Set
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13 Aux.relayforwindingtempAlarm/trip(2-element) 1           Set

14 Aux.relayforOLTCBuchholzAlarm/trip(2-element) 1           Set

15
Aux. relay for  low oil  level  alarm(Main tank)
/OSR(OLTC)Trip(2-element) 1 Set

16 Aux.relayfor oiltempalarm/trip(2-element) 1           Set

17
Aux.relayforMaintankPRV/OLTCPRVTrip(2- element)

1           Set

Internallymounted

1 Spaceheaterandcontrolswitch 1 No.

2 Cubicleilluminationlampwithdoorswitch. 1 No.

3 Powerplugwithcontrolswitch 1 No.

4 MCBs,fuses,links,controlwiring,etc. Asrequired
5 FuseandLinks Asrequired
6 Controlwire Asrequired

NOTE: THE MANUFACTURERS MUST HAVE TO SUBMIT  SEPARATEBILL OF MATERIALFOR DIFFERENT
TYPE OF  PANELS  WITH THE  GUIDELINE  AS  MENTIONED   ABOVE,
FURNISHINGTHETYPEANDMAKEOFEACHITEM.
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SCHEDULE- II

DETAILSOFRELAYS,METERS,EQUIPMENT&DEVICESASOFFEREDINSCHEDULEOF33
KVSIMPLEXTYPECONTROLANDRELAYSPANEL– TOBEFILLEDUPBYTHEMANUFACTURERS
ALONGWITHSUBMISSIONOFSUPPORTINGDOCUMENTS

Sl.
No.

Description Make And
Country Of
Manufacture

Type
(Catalogue
tobeenclosed)

Brief Description, with
CT/PT details,contact
configuration, Input/Output
details, characteristics,
range, suitabilityetc.for clear
perspective.

A SURFACEMOUNTINGDEVICES

1 Circuit Level

2 MimicDiagram

3 Circuit Breaker Control   Switch
Spring return lostmotion type

4 Ammeter   96 mm sq.   for C.T.
SecondaryratedCurrent1AScale0-
100/0-200AScale 0-200A/0-400A

5 Voltmeter  96 mm Sq.  for P.T.
Secondary110VAC(L/L)Scale0-40
KV

6 VoltmeterSelectorSwitch6way&
off position having break  before
makecontact

7 Test Terminal block suitable for 3
phase4wiresystemwith wirerear
connecting studshaving provision
of sealingarrangement

8 Multi way micro processor based
Electronic Annunciatorwith
building-system watchdog
firstfault indications and red &
yellow coloured windows with
inscription forTrip&Non Trip
Alarmfunctions

9 IndicatingLampsledtype63.5VAC
for P.T.   Supply indication   with
RED/YELLOW/BLUEColours
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10 IndicatingLampLEDtype230VAC
for Panel    D.C. Fail Common
Indication

11 IndicatingLamp LED type30VDCfor
CB ON/OFF AutoupSpringCharge
TripCircuitHealthy Indication with
RED/GREEN/ AMBER/BLUE Colours

12 PushButton forPanelDCfailtest

13 PushButton forincluding ACfailtest

14 PushButton for nontripPanelDC
failAlarmAccept

15 PushButtonforAnnunciatorAlarm
Test/Mute/Accept/Reset

16 3 Element normal IDMTL   over
current Relay  with instantaneous
highsetunit

17 Single Element
Instantaneous
sensitive Earth Fault Relay  with
Timer

18 Triple Pole   Directional   Voltage
polarized OverCurrent Relaywith
Directional High SetUniton all
Element

19 Single Pole   Directional   Voltage
polarized Instantaneous sensitive
E/F Relaywithtimer

20 HibalanceInstantaneousRestricted
EarthFaultCirculatoryCurrentFault
Relay

(a) HVside ofPower Trf. (b) LVside

ofPower Trf.
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21 SingleElementHighSpeedTripping
RelaywithelectricallyresetContact
&H/Rflag/indicationwithrequired
numbersof contracts

22 Two Element  30  V  DC  Voltage
Actuated AuxiliaryRelay withHR
Contacts&HR/LEDFlag/indication
forTransformerInternal Trouble
functions

23 Single Element  30V  DC  Voltage
ActuatedAuxiliaryRelay with self
ResetContact&ReverseFlag
indicationforPanel DC Supplyfail
function

24 Single Element  230V AC  Voltage
ActuatedAuxiliaryRelay with self
ResetContacts&Reverse Flag
indication for incoming AC  Supply
failfunction

25 30VDCVoltageoperatedRelayfor
TripCircuitsupervisionpurposewith
self resetcontact

26 Single Element  230V AC  Voltage
ActuatedAuxiliaryRelay with self
Reset Contacts without Flag
indication for panel DC fail Alarm,
Accept

27 Additional Involvement of  Single
Element 30V DC Voltage Actuated
Auxiliary Relay

28 ExtraInvolvementofAuxiliaryRelay
fornothavingsufficientcontactsto
achieve requiredfunctions

29 Space    &wiring    for housing
purchaser‘s projection mounting
type Energy meter(notwithinthe
scope ofmanufacturer

30 Common Electronic DC bell/Buzzer
Trip&Non-TripAlarmfunctions

31 CommonElectronicACBallforPanel
DC failAlarmfunctions



Volume-III : Section-I
Technical Specifications

277

DDUGJY & IPDS/SBD/R0

32 Biaseddifferentialrelayfor10MVA
Trf. Control&RelayPanel

B Inside Mounting Devices

1 230V AC Cubicle illuminating lamp
with door operated Switch/Toggle
Switch

2 30V   DC Emergency Lamp   with
ToggleSwitch

3 230C AC   60W space heater with
thermostat & Toggle Switch

4 15ADoubleVACCombined2/3pin
plugandsocketwithSwitch

5 15ADoublePoleMCBforIncoming
ACSupply

6 Fuse

7 Links

8 Terminals

9 Earthing Arrangement

10 Interposing P.T.forDirectionalRelay
if required

11 Interposing Universal type CT for
DifferentialRelayifrequired

Note:
AllsurfacemountingdevicesexceptingEnergymeter,TTB&BellsareflushmountingtypeAsper
Schedule requirement.
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Schedule-V

GTPfor NumericalFeeder ProtectionRelay

Sl. No.

FeatureandFunction Supplier’sdetails

1.1 Make,Type,ModelNoandVersionNo
andOrderingCode

1.2 Conformanceto

i.IEC255-4

ii. IEC 61850

1.3 No. of  CT  inputs  for  O/C  and  E/F
Protection

1.4 Typetestreportsubmitted(y/n)

1.5 Relayshall beof Numeric Design

1.6 Relay designed for bay protection and
Control

1.7 Size of RelayLCDscreen

1.8 Relayisequipped with CBcloseandopen
key/push buttons

1.9 Relayhas followingprotectionfunctions:

a. Threephaseovercurrent b. Earth fault

c. Thermaloverloadfunction

d. Broken conductorprotectionfunction e.

CircuitBreakerMaintenancefunction
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2. a. One time delayed element and two
highsetelements

b.Setting rangeandstepforIDMT
elementforboth currentand Time
MultiplierSetting

c.  Selectable  Current/Time  Curve  for
IDMTelement

d. Setting range and step for high set
elementsfor bothcurrentandtimedelay

10. Samplingrate and  frequency ofanalog
signal

11. Whether   remote controllable   from
SCADA

12. a. No. of Digital Inputs

b. VoltageratingofDigital Inputs

c. Provision of testing without current injection

13. Supervision for  CB open  and  Closed
status

14. No. of programmable LEDs and no. of
LatchedLEDs

15. Analog Measurement    and display
supported

16. Fault Recordstoragecapacity

17. Eventstoragecapacity

18. Disturbancerecordstoragecapacity

19. MMIwithkeypadandLCD provided
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20. RatedDC Supplyandtolerance

21. RatingofCT/PTsecondary

22. Ratedfrequency

23. a.Operating  ambient temperature  &
humidity

b.       Withstanding       capability of
Electromagnetic     Interference  as per
relevantpartof IEC 61850

24. Mounting

25. Watchdog

26. a. NominalFeeder current

b. CTRatiosetting

c.Earthfaultcurrent withtimedelayIEC

Curves, 2nd stage   for   instantaneous
trip(lessthan 50ms)

d. Highsetwith delay

e.IECCurvesforallO/CandE/Fhaveuser
selectable?

27. a. No. of Digital OutputContacts

b. Contactrating
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28. ModeofTimeSynchronization

29. TypeofLugs andterminators

30. MTBF

31. Lifespan

32. CompliancetoTypeTest

33. CommunicationPort

a. Rear port-details b. Frontport-details

34. Whether Communication Ports   are
nativetotheRelay

35. ProtocolsupportedforRear Port

36. ProtocolsupportedforFrontport

37. Startandtripoutputcontactsarefreely
programmable

38. Cable   for   connection of   Relay to
laptop(USB port) along  with converter and
power supplyif required for relay local setting
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39. Basic application software  for setting
change,parameterisation

40. CDwithsoftware(licensed)todownload
disturbance  recorder, event  log  and
evaluationof thoserecords

41. GraphicalconfigurationtoolforI/P,O/P
and    functional building block    for
protectionandcontrol

4
2
.

Any other software    required    for
integrationwith SCADA.

------------------------------
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Schedule-VI

GTP forMaster Trip Relay

Sl.No. Description Manufacturer’s Response

01. Manufacturer Name

02. Typeanddesignation

03. Electricalreset

04. Mounting

04. HighBurdenrelay

05. OperatingTime

06. Rated  DC  supply and
tolerance

07. No.ofNO Contact

08. No.ofNCContact

---------------------------------
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Schedule-VII

GTP forNumericalBasedDifferentialRelay

Description Manufacturer’s Response
Manufacturer Name
Typeanddesignation
RatedDCsupplyand
tolerance
C.T. secondarycurrent
Adjustablebias setting
Operationphilosophy
WhetherProgrammable
HV/LV CTratio of T/F
vector groupprovided
InbuiltREF protection
provided
InbuiltHV & LVsideover
current &earthfault
protectionprovided
Inbuilttransformertrouble
auxiliaryrelayprovided
DisplayTypeand details
WhetherHarmonic restrain
featureavailable
DetailsofEventRecording
andstoringfacility
Passwordprotection

DC burden
AC burden
Contactarrangements
Contactrating
CurrentInput
Self diagnosis feature
provided
MountingArrangement
CommunicationportDetails
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ANNEXURE-I

TechnicalspecificationforIEC 61850compliantnon-DirectionalO/CandE/FRelaywithBaycontrol
features

Sl.
No.

FeatureandFunction Technicalrequirement

1 Purpose
and

application

ItisintendedtoautomatetheSwitchgearsspecifiedinthescope ofsupply
anduseCommunicableNumericrelaysfor Protection,Control, Metering
andStatusmonitoring.Thisspecificationisbasedontheunderstanding
that anintegrated AutomationSystemalongwithprotectionsshall be
providedandsameshall haveprovisionsforIntegrationwithSCADA
system. Allthefeedersshall
beremotecontrolledfromEMPLOYER’sSCADA andfrom thelocal
consoleof thenumericalrelays.

Numerical multifunctionalcombinedMicroprocessorbasedFeeder
protection and managementrelaytoprotectthe33kVFeederfromall
electricalandotherfaults
alongwithreportingsystem,Disturbancerecord forfaultanalysis.
Manufacturershouldcomplywithanyespecialrequirementor
featureasked forretrofitting therelays.Relayshould beIEC 61850
compliant.Relayshouldhave 4CTinputforO/CandE/Fprotection.There
shouldbeoptionforderivationof E/F internally.

2. Main Protection
Feature

1.  Relayshouldhaveminimumtwogroupofsetting.Settinggroup
changeoverrequired fromdigital status input.

2.  Electrical overloadprotectionwithselectableIECcurveswithtwo
stage,firststagetobeusedasDefiniteTime /IDMT andsecond stage
tobeused ashighsetforshortcircuitprotection.

3.  Earthfaultprotectionintwostages withIECcharacteristics.First
stagetobeusedasIDMT/DefiniteTimeandsecondstage tobe
usedasinstantaneous elements.Earthfaultelementshouldbe
suitablefor both CBCTandresidual typeCTconnection.

4. NegativephasesequenceProtectionwith IECCurves.
5.  CB Fail Protection&timesettableasperuser.
6.  The relay should be immune to DC switching  while carrying

currenti.e.nospurioustripshouldbegeneratedifrelayDCis madeOn
andOff

7.  TherelayshouldconformtotheIEC255-4orBS142forInverse
timecharacteristics.

8.  Therelayshouldhavefeaturestomonitorforbrokenconductor
andCB openingtime

3. Processor feature Relay shall be completely Numerical with protective elements
having
softwarealgorithmbasedonsamplingofAnaloginputs.SamplingRateof
AnalogSignal:Thesamplingrateshouldbe1000Hzfor50Hzsignalor
betterforeachanalogchannel.Hardwarebasedmeasurementsshallnot
beacceptable.
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4. Operational
Philosophy

TheoperationofRelayshallbepossiblebothlocallyfromtheSwitchgear
andremote&LocalWorkstation. Thelocalposition shallbedisplayedin
remote/local workstationandremoteoperationshallbeblockedifthe
switchisin Local.Clearcontrolprioritiesshall preventinitiation of
operation ofasingleswitchatthesametimefrom morethan one ofthe
variouscontrollevelsand thereshall beinterlocksamong
variouscontrol levels.Thepriorityshallalwaysbe
withthelowestenabledcontrollevel. Relayaccuracyshall
notbeaffectedbysystemfrequencyfluctuation.

5. Status/Optical
Inputs/Digital inputs

1. Minimum 7number statusinputsare required
2.  Allstatusinputsshouldbe 30V DC/110V DC(willbementioned

duringdetailed Engineeringasperrequirement).
3.   SettinggroupisrequiredtobechangedwithanyDigitalinput status.
4.  Tripcircuit supervisionwithDI status
5.  The digital inputs shall be acquired by exception with 1ms resolution.

Contactbouncing in digitalinputsshall notbeassumed as changeof
state.

6. Relayshouldhavecomprehensiveself diagnosticfeaturewith
remoteindicationof relayfailureandalarmshallbegenerated
withouttrippingofcircuit

7. ProvisionofTestingoutputrelayswithoutanycurrentinjection.
8. No. ofprogrammableLEDs - atleast4nos.with latchingoption.

6. Main measuring and
reportingfeature

Allmeasurementsshouldbeinprimaryquantities.Minimumfollowing
displaysarerequired in alpha numeric:-

1.  Threephase(Positivesequence)current
2. Neutral(zerosequence)current
3.  All thetripsshouldhaveclear indicationonthe relayterminals
4.  Resettingshouldbeselectable ashandresetor auto reset.
5.  Thedefaultrelay LCDshallbeuserdefinedto displayprimary circuit

loading.

7. Memory
and

RecordingFeature

1.  TherelaysettingandprogrammingshouldbestoredinEEPROM
so thatduringAux. Powerfailurethe saiddata isnot lost.

2.  Relayshouldhaveevent log, triplogandDR record. All logs should goin
tohistory.

3.  Alltrippingofrelayshould initiateDRin autowithoutextrabinary
input.Triggeringof DRwithbinaryinputshouldbeuser configurable.
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4.  Thelast2faultDRrecordsshouldbeinflashmemoryandDRwill
noteraseincaseofDCsupplyfail formorethan2days.

5.  Shouldbeabletorecordatleast5Oscillographicdisturbancesand
5faultrecords and 250eventrecords.

6. MinimumFourno. oflatesttriplogwithcauseoftripshouldbe stored in
memory along  with date and time stamping. The
memoryshouldnotbelostwith theswitchingoffofDC.

7.  The  relay   should have   fault-recording  feature   with  current
waveformand Digital Inputstatus. Thefaultwaveformshould consist
of minimum four current waveforms of three phase
currentandzerosequence currentand DIstatus.Triggeringtime
forPreandPostshouldhaveuserselectable.Thisrecordshould
beinflashmemoryfor minimum 7(seven)days evenafter switchingoff
theDCsupply.

8.  Thefault shouldbedateandtimestamped.
9.  Communicationprotocol IEC 61850.

8. AuxiliarySupply 30Vor110VDC(willbementionedduringdetailedEngineeringasper
requirement)to -25%to+10%,2wireunearthedsystem.Necessary
softwareshall bein-builtfor propershutdown andrestartincaseof
power failure. Auxiliarysupplyburden will bearound20Watt.

9. Rated
CT/PT

secondary

5/1Amp(Userselectable),CTsusedtobeprotectionclass

10. Ratedfrequency 50HZ+/- 5%

11. Ambientcondition 1. Operatingambienttemperatureupto55Deg C
2.  OperatingHumidityupto100%
3.  Relay shall meet the  requirement  for withstanding

electromagneticinterferenceaccordingtorelevantpartsofIEC
61850.Failure ofsinglecomponentwithin theequipmentshall
neithercauseunwantedoperationnorlead toacompletesystem
breakdown.

12. Module
and

Mounting

1.  Relayshouldbeflush mountedtype
2.  IfmoduleisdrawouttypethenitshouldhaveCTshortingfacility

ofmakebeforebreaktype.
3. Mountingin switchgears locatedin nonAC rooms.
4.  Galvanicisolationbetweenfieldconnectionandrelayhardware

shouldbethere.

13. Watchdog  and  self
monitoring

Therelayshouldhavefacilitytomonitorthehealthinessofitscircuitsandco
mponents by ownmonitoringsystem.  Incaseofany problems,  the
alarmshouldbegeneratedbyoneoftheoutputcontacts.Thealarmas soft
signal to be sent to SCADA system as well. Necessary support
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documentationexplainingtheselfdiagnosticfeatureshallbefurnishedW
atchdogcontactshall beprovided inadditiontorequired 7BI and7BO.

14. Settings Approximatesettings possible shouldbeasfollows:-

1. Nominal Feedercurrent2%to110%
2.  CTRatiosetting10-1000(approx.)
3.  Earthfaultcurrent5to40%withtimedelayIECCurves,2ndstagefor

instantaneoustrip(lessthan50 ms)
4.  Overcurrenttrip-50%to200%of1/5AmpwithtimedelayasperIEC

Curves.
5. Highsetwith delay200%to2000%
6.  IEC Curvesfor allO/CandE/F haveuserselectable.

15. OutputRelays Minimum 7number outputrelaysarerequiredoutofwhich

1.  Onepotentialfreechangeovercontactshouldbeprovidedfor
startinhibitof relay.

2.  All o/pcontactshouldbefreelyprogrammable.
3.  Ratingoftripcontacts:-

a)  Contactdurability>10Koperation
b) 15Ampmakeandcarryfor3secfor tripcontact c)
Makeandcarryfor tripcontactsL/R<=40ms Ratingof Alarmcontacts:-

a)   8Ampmakeandcarrycontinuouslyfor5sec.

TestingofOutputrelaysthroughkeypadonrelayfasciaandrelayHMIsoft
ware.Outputrelaydwelltimeshallbeuserprogrammableorfixedat
100ms.

16. Relay software  and
Man

Machine
Interface

1.  TherelayshouldhavenativeIEC61850CommunicationProtocol.
2.  Shouldhavepasswordprotectedkeypadlock.
3. Necessarysoftwareforrelaysetting,retrievingDR, eventlog,trip

logshouldbe suppliedby theManufacturer.NecessaryLicenseistobe
issued forEMPLOYER, if required.

4.  Manufacturerhastosupplycommunicationhardwareforrelaysetting, DR
downloadingfromfrontport. This deviceshouldbecompatible
toUSB/Ethernetport.

5.  It shall be possible to transfer the data stored in  the DFR to
computer on IEEE/COMTRADEformat.Thedataformatshall be
compatiblefordynamicprotection relaytesting on relaytestkit.
COMTRADEdataviewingsoftwaretobeprovided.

6. Multiuser/Corporatelicenseforinstallationonminimum7nos. of
PCs.
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17. Dateandtime Date and Time stamping with faults and record. The clock should
bepoweredfrominternalcell andshouldnotrequiredsettingafterevery
DC switching.Theinternalcell life
minimum5years.Timesynchronizationby IRIG-BorSNTP.Fortime
synchronizationthroughSNTPistobeprovided fromclocksignalcoming
fromRTU.In caseofIRIG-B,timesynchronization willbedonewith GPS
clocksignal fromGPS receiverlocatedatsubstation.

18. Lugs andterminators All CTandPTterminals shall beprovided
asfixed(screwed)typeterminalsontherelaytoavoidanyhazard
duetolooseconnectionleadingtoCT
openingoranyotherlooseconnection.Necessaryamountoflugsshould
besupplied alongwith eachrelayfor CTconnectionandcontrol wiring.

19. Manuals, Drawings
andLiterature

1.
Therelaysshouldbesuppliedwithmanualswithalltechnicalandoper
atinginstructions.

2.
Alltheinternaldrawingsindicatingthelogicsandblockdiagramdetail
sexplainingprincipleofoperationshouldbegivenatthe
timeofsupply.

3. Mappingdetails shallbesubmitted inIECformat.
20. Standard

documentation per
Relay, according   to

IEC 61850

1. MICS document (model  implementation
conformancestatement)

2. PICS(protocol implementationconformancestatement
3.  ConformanceTestcertificatefromKEMA/CPRI.
4. PIXITdocument
All theabovementioned certificatesshall besubmitted.
5.  ICDfile
6.  SCDfile

21. Extendibility
in

Future

TheManufacturershall provideall necessarysoftwaretools alongwith
sourcecodestoperformaddition
ofbaysinfutureandcompleteintegration with SCADA by the User.
These software tools shall be able to configurerelay,add analog
variable,alarmlist,eventlist,modify interlockinglogicsetc.for
additionalbays/equipments whichshallbe added infuture.

22. Lifespan Thesuppliershould mentionfollowing:-

1. Productmaturity:The Manufacturershouldmentionthetimeperiodfor
whichtheproductis in themarket

2.  Expected productionlife
3. Hardware/Firmwarechangenotification process.Upgradestobe

providedfreeofcost withintheGuaranteeperiod/5years whicheveris
later,if needed.

4.
Lifespanofstandardtoolsandprocessesforrelayconfiguration,querying
andintegration.
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23. Standards TherelayshouldconformtotheIEC255-5orequivalentBS/ANSIfor
following:-

1.  Overloadwithstandtest
2. Dielectricwithstand:2kV incommon,1kV in differential mode
3.  Impulse Voltage:5kV incommon,1kVin differentialmode
4.  Insulationresistance>100M-ohm.
5.  Vibration:ShockandbumpandSeismic
6.  Storingandtransportation
7.  Radio Interference: IEC 61000 for high frequency disturbance,
Transient disturbance,Electrostatic discharge
8.  KEMACertificationfortheparticularmodelofferedwithrespect
toIEC61850Protocol.

24. CommunicationPort 1.  Twonos.IEC61850protocolcompliantEthernetRJ45/F.Oportfor
communication   with   SCADA   system  through two managed
EthernetSwitches operatinginredundantmode.The communication
shall bemadein1+1 modebetween individual IED
toSwitch,suchthatfailureofoneset ofLANshall notaffectthe normal
operation of SCADA. However, it shall be alarmed in SCADA.

2. Functioning of Relayshallnothamper tofault occurringany
interconnectedrelay.

3.  OneFrontportEthernetRJ45/USB 2.0for relayparameterization
andconfiguration etc. withthehelp ofPC.IncaseRS-232port offered,
suitableinterfacingcable withoneendhavingRS 232port and other
endUSB 2.0tobeprovidedtoconnect withPC free of cost.

4.  RelayshouldgenerateGOOSEmessageasperIEC 61850standard
forinterlockingandalsoensureinteroperabilitywith thirdparty relays.

25. Name Plate
and

marking

EachIEDshallbeclearlymarkedwithmanufacturer’sName,type,
serialno.andelectricalratingdata.Nameplatesshallbemadeof anodized
aluminium withwhiteengravingonblacksurface.

26. Performance
Guarantee

Relayswillbeguaranteed fortheperiodoffiveyearsfromthedate of
lastdispach.
Any problem in the said period should be attended free of charge
inclusiveof repair/replacementofrelays/component(both H/W,S/W).

27. TypeTest DielectricWithstandTest—IEC 60255-5
HighVoltageImpulseTest,classIII---IEC60255-5(5kVpeak,1.2/50
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microSec;3 Positiveand3 negativeshotsatintervalof 5Sec.)
DC SupplyInterruption----IEC 60255-11
  AC Ripple onDCsupply----IEC 60255-11
  VoltageDips andShortInterruptions--- IEC61000-4-11
HighfrequencyDisturbance---- IEC60255-22-1,ClassIII
  FastTransient Disturbance ---- IEC 60255-22-4, Class-IV
  Surgewithstandcapability ---- IEEE/ANSIC37.90.1(1989)
DegreeofProtection
  Electromagneticcompatibility
Mechanicalstress/vibrationtest
  Temperaturewithstand
Typetestreportsforthe abovetestsshall besubmitted forthe
approvalof EMPLOYERalongwith Tender,failingwhichorder may be
rejected.
WherevertheabovementionedstandardsandIEC61850overlap,the
latterwillprevail.

28. Training Suitabletrainingtobeimpartedtoemployerpersonsonthefollowingitem
s:-

1.  Relaysettingandparameterization
2.  RelayconfigurationwithrespecttoI/P,O/Pandfunctionalblock for

protection.
3.  GOOSE configuration.
4.  Configuration and Interfacing required for third party SCADA

SystemIntegration.
5. Diagnosticfeatures
Thedetailsofsyllabustobefinalized withEMPLOYER.

29. Service   Charge for
Commissioning

Engineer

Firmrateshallbequotedseparatelyforcommissioningandintegrationof
RelaywithSCADAasperformat.Thisrateshallbevalidforthreeyears
fromduedateofsubmissionoftender.However,theabovecostwillnot
beconsidered for evaluation.
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Inter-operabilitytest:-

After fulfilmentof theaboveQ.R. inter-operability testof theoffered relay (otherthan
Make&ModelusedinEMPLOYER)withtheexistingrelayin EMPLOYERNetwork willbetestedinEMPLOYER
DistributionTesting Department,EMPLOYERfor whichdueintimationfor supplyofsampled of
offeredrelaywillbegiven totheManufacturer.TheManufacturerneedstosubmitthe saidrelaytoDistributionTesting
Department,EMPLOYERwithin oneweek fromthesaid intimation.

TheofferedrelaywillonlybeacceptedafterfulfilmentofaboveQ.R.& successfulinter-
operabilitytestatEMPLOYERsystem.

ChecklistforBillof Materialfor supply

Sl.No. Material

1. Relay(Model No.) Qtyas perTender

2. Lugs suitable forcurrent
andcontrol,wiring

QtyasperTenderXNumber
of TBs in relay+20%extra.

3. CableforconnectionofRelaytolaptop(USB
port).
Along  with converter and power
supply  if required forrelaylocal setting

10set

4. Manual,Hardcopyingoodqualitypaperpro
perly
bounded

10set

5. CopyofTypeTestcertificatealongwithman
ual

With offer

6. Basic applicationsoftwarefor
settingchange,

10nos.

7. CD   with   software(licensed   ) to
download
disturbancerecorder,eventlogandevaluat
ionof thoserecords

10nos.

8. Graphical configuration tool for I/P, O/P
and
functional buildingblockfor protection

10nos.

9. Anyothersoftwarerequiredforintegration
with
SCADA.

10nos.

N.BAlltheabovetools/SoftwareshouldbecompatibletoWINDOWSXP/WINDOWSNT/WINDOWS7
OperatingSystem.
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ANNEXURE-II

TechnicalspecificationforIEC 61850compliantDirectionalO/Cand E/F Relay withBaycontrol
features

Sl.No FeatureandFunc
tion

Technicalrequirement

1
Purposeand
application

ItisintendedtoautomatetheSwitchgearsspecifiedinthescopeof
supplyanduseCommunicableNumericrelays for Protection,Control, Metering and
Status monitoring.Thisspecification isbased on the understanding thatan
integratedAutomation Systemalong with protectionsshall beprovidedand
sameshall haveprovisionsfor Integration with  SCADA system.   All the  feeders
shall be  remote controlledfromEMPLOYER’sSCADAandfromthelocalconsole
ofthe numericalrelays.

Numerical multifunctionalcombinedMicroprocessorbasedFeeder protection and
managementrelaytoprotectthe33kV ParallelFeeder fromall electrical and other
faultsalong with reporting system,
Disturbancerecordforfaultanalysis.Manufacturershould comply withany
especialrequirement orfeatureaskedforretrofittingtherelays.Relay shouldbeIEC
61850compliant. Relayshouldhave4CT input,3input for
O/CandresidualE/Fprotection willbederivedinternally.OneCTinput
maybeusedforunbalancedcurrentprotection.Relayshould have4
voltageinput,3inputfor VTelementfordirectional O/Cprotectionwith
internallyderived residual voltageforE/Fprotection.AnotherVTinput
willbeusedforresidual voltageprotection.Relayshould havetwostage
overvoltageandunder voltage protection.

2
MainProtection

Featurefor directional
O/C&E/F relay.

1.   ElectricaloverloadprotectionwithselectableIECcurveswith
twostage,firststagetobe usedasDefiniteTime/IDMTandsecond stage tobeused
ashighsetforshortcircuitprotection.
2.   Earthfaultprotectionintwostages withIECcharacteristics.First
stagetobeusedasIDMT/Definite Timeandsecondstagetobeused as instantaneous
elements.Earth faultelementshouldbesuitablefor both
CBCTandresidualtypeCTconnection.
3. NegativephasesequenceProtectionwith IECCurves.
4.   CB Fail Protection&timesettableasperuser.
5.   The relay should be immune to DC switching while carrying
currenti.e.nospurioustripshouldbegeneratedifrelayDCismade
On andOff
6.   TherelayshouldconformtotheIEC255-4 orBS142 forInverse
timecharacteristics.
7.   VT fuse fail detection on NPS current/NPS Voltage or zero
sequencecurrent/voltage basedlogicandblockingofundervoltage
protectionbyVTfuse faildetection.
8.   ThreephaseVT fusesfaildetectiononcurrent basedlogic.
9.   Therelayshould havefeaturestomonitorforbrokenconductor andCB
openingtime.
10. TherelayshallbedesignedforapplicationinEMPLOYER’s
distributionnetworkwherethesystemis non-effecivelyearthed
throughearthingtransformeremanatingat33kVbusof 132/33kV substation.
11. Relayshouldhaveminimumtwogroup ofsetting.Settinggroup
changeoverrequired fromdigital status input.
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3. Processor feature

RelayshallbecompletelyNumericalwithprotectiveelementshaving
softwarealgorithmbasedonsamplingof analoginputs. SamplingRate of
AnalogSignal:Thesamplingrateshouldbe1000Hz for50Hzsignalor betterfor
eachanalogchannel.Hardwarebased measurementsshallnot beacceptable.

4. Operational Philosophy

The operation of Relay shall be possible from both locally from the
SwitchgearandremoteandLocalWorkstation.Thelocalpositionshall bedisplayedin
remote/local workstationandremote operationshall be blocked if theswitch
isinLocal.Clearcontrolprioritiesshallprevent
initiationofoperationofasingleswitchatthesametimefrommore than one of the
various control levels and there  shall be interlocks amongvarious control levels.
Thepriorityshall always bewith thelowest enabledcontrollevel.
Relayaccuracyshallnotbeaffectedbysystem frequencyfluctuation.

5.
Status/Optical

Inputs/Digital inputs

1. Minimum7number statusinputsare required
2.      Allstatusinputsshouldbe30VDC/110VDC(willbementioned duringdetailed
Engineeringasperrequirement)
3.      SettinggroupisrequiredtobechangedwithanyDigitalinput status.
4.      Tripcircuit supervisionwithDI status
5.      The digital inputs shall be acquired by exception with 1ms
resolution.Contactbouncingindigitalinputsshallnotbeassumedas change ofstate.
6.       Relayshouldhavecomprehensiveselfdiagnosticfeaturewith
remoteindicationof relayfailureandalarmshall be generatedwithout trippingof
circuit
7. ProvisionofTestingoutputrelayswithoutanycurrentinjection.
8. No. ofprogrammableLEDs- atleast4nos.with latchingoption.

6.
Mainmeasuringand
reportingfeature

Allmeasurementsshouldbeinprimaryquantities.Minimumfollowing
displaysarerequired in alpha numeric:-

1.      Threephase(Positivesequence)current,Threephasevoltage
2. Neutral (zero sequence) current, MW, MVAR, Frequency, Pf, MVA etc.
3.      All thetripsshouldhaveclear indicationonthe relayterminals
4.      Resettingshouldbeselectable ashandresetor auto reset.
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7.
MemoryandRecording

Feature

1.      TherelaysettingandprogrammingshouldbestoredinEEPROM
so thatduringAux. Powerfailurethe saiddata isnot lost.

2.      Relayshouldhaveeventlog,triplogandDRrecord.Alllogs
shouldgointohistory.
3. All tripping of relay should initiate DR in auto without extra
binaryinput.Triggering ofDRwithbinaryinputshould beuser configurable.
4.      Thelast2faultDR recordsshouldbeinflashmemoryandDR will
noteraseincaseofDCsupplyfail formorethan2days.
5. Shouldbeabletorecordatleast5Oscillographicdisturbances and5faultrecords
and250event records.
6. MinimumFourno.oflatesttriplogwithcauseoftripshouldbe stored in
memoryalong with dateand timestamping. The memoryshouldnotbelostwith
theswitchingoffofDC.
7. The relay should have fault-recording feature with current waveformand
DigitalInputstatus. Thefaultwaveformshould consist of
minimumfourcurrentwaveformsof threephase
currentandzerosequencecurrentandDI status. Triggeringtime for Preand
Postshouldhaveuserselectable.Thisrecordshould beinflash memoryfor
minimum7daysevenafterswitchingoff the DC supply.
8.      Thefault shouldbedateandtimestamped.
9.      Communicationprotocol IEC 61850.

8. AuxiliarySupply

30Vor110VDC(willbementionedduringdetailedEngineeringasper
requirement)to-25%to+10%,2wireunearthedsystem.Necessary
softwareshallbein-builtforpropershutdownandrestartincaseof

powerfailure. Auxiliarysupplyburden will bearound 20Watt.

9. RatedCT/PTsecondary

5/1Amp(siteselectable), CTsusedtobeprotectionclass.

3PTinputrated 110Volt(L-L)

10. Ratedfrequency 50HZ+/- 5%

11. Ambientcondition

1.      Operatingambienttemperatureupto55DegC
2.      OperatingHumidityupto100%
3. Relay    shall meet    the    requirement    for    withstanding
electromagneticinterferenceaccordingtorelevantpartsofIEC
61850.Failure ofsinglecomponentwithintheequipment shall neither cause
unwanted operation nor lead to a  complete systembreakdown.

12. Moduleand Mounting

1.   Relayshouldbeflush mountedtype
2. If module isdraw outtypethen it shouldhaveCTshortingfacility
ofmakebeforebreaktype.
3. Mountingin switchgears locatedinnonAC rooms.
4. Galvanicisolationbetweenfieldconnectionandrelayhardware shouldbethere.
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13.
Watchdogandself

monitoring

Therelayshouldhavefacilitytomonitorthehealthinessofitscircuits
andcomponentsbyownmonitoringsystem.Incaseofanyproblems,
thealarmshouldbegeneratedby oneoftheoutput contacts.Thealarm assoftsignal
tobesenttoSCADA systemaswell.Necessarysupport
documentationexplainingtheself diagnosticfeature shallbefurnished.
Watchdogcontactshallbeprovidedinadditiontorequired7BIand7
BO.

14. Settings

Approximatesettings possible shouldbeasfollows:-

1. Nominal Feedercurrent2%to110%
2. CTRatiosetting10-1000(approx.)
3.         Earthfault current5 to40%withtimedelayIEC Curves,2ndstage

for instantaneoustrip(lessthan50 ms)
4. Overcurrenttrip-50%to200%of1/5Ampwithtimedelaysas perIEC Curves.
5. Highsetwith delay200%to2000%
6. IEC Curvesfor allO/CandE/F haveuserselectable.
7. Selectable MTA for Directional features for O/C relay should cover1st
quadrantforeffectivelygroundedsystem/impedancegrounded
system/solidgrounded system.

15. OutputRelays

Minimum 7number outputrelaysarerequiredoutofwhich

1.     Onepotentialfreechangeovercontactshouldbeprovidedfor startinhibitof
relay.
2.   Allo/pcontactshouldbefreelyprogrammable.
3.    Ratingof tripcontacts:-
a)    Contactdurability>10Koperation
b) 15Ampmakeandcarryfor3secfortripcontact c)
MakeandcarryfortripcontactsL/R<=40ms RatingofAlarmcontacts:-

d) 8Ampmakeandcarrycontinuouslyfor 5sec.

Testing ofOutputrelaysthroughkeypad onrelayfasciaandrelayHMI
software.Outputrelaydwelltimeshallbeuserprogrammableorfixed at100ms.
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16.
Relaysoftwareand

ManMachine
Interface

1.   The  relay  should have native  IEC 61850  Communication
Protocol.
2.   Shouldhavepasswordprotectedkeypadlock.
3. Necessarysoftwareforrelaysetting,retrievingDR,eventlog,
trip log, and downloading waveform should be supplied by the
Manufacturer. NecessaryLicensedistobeissuedfor EMPLOYER, if required.
4.   Manufacturerhastosupplycommunication hardwareforrelaysetting,
DRdownloadingfromfrontport.Thisdeviceshouldbecompatible to
USB/Ethernetport.
5.    ItshallbepossibletotransferthedatastoredintheDFRto computer
onIEEE/COMTRADEformat.Thedataformatshall be compatible for dynamic
protectionrelay testingonrelay test kit.
COMTRADEDataviewersoftwareistobeprovided.
6. Multiuser/Corporatelicenseforinstallationonminimum7nos. ofPCs.

17. Date andtime

DateandTimestampingwithfaultsandrecord.Theclockshouldbe
poweredfrominternalcellandshouldnotrequiredsettingafterevery DC switching.
The internal cell life minimum 5 years.  Time synchronization by IRIG-Bor
SNTP. Fortime synchronizationthrough
SNTPistobeprovidedfromclocksignalcomingfromRTU.Incaseof IRIG-
B,timesynchronizationwillbedone withGPSclocksignalfromGPS
receiverlocatedatsubstation.

18. Lugsandterminators

All CT and PT terminals shall be provided as fixed (screwed) type
terminalsonthe relay to  avoidany hazarddue to loose connection leadingtoCT
openingoranyotherlooseconnection. Necessaryamount oflugsshould
besuppliedalongwitheachrelayforCTconnectionand control wiring.

19.
Manuals,Drawings

andLiterature

1.      Therelaysshouldbesuppliedwithmanualswithalltechnical
andoperatinginstructions.

2.      Alltheinternaldrawingsindicatingthelogicsandblockdiagram
detailsexplainingprincipleofoperationshouldbegivenatthe timeofsupply.

3. Mappingdetails shallbesubmitted inIECformat.

20.

Standard
documentationper

Relay,accordingtoIEC
61850

1. MICS document (model implementation conformance
statement)

2. PICS(protocol implementationconformancestatement
3.    ConformanceTestcertificatefromKEMA/CPRI.
4. PIXITdocument

All the above mentioned certificates shall be submitted along with
Order copy

5. ICDfile
6.   SCDfile
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21. ExtendibilityinFuture

The Manufacturer shall provide all necessary software tools along with
sourcecodestoperform addition ofbaysin futureand complete integration with
SCADA bytheUser. Thesesoftwaretools shallbe abletoconfigurerelay,addanalog
variable,alarm list,eventlist, modify interlocking logics  etc.  for  additional
bays/ equipments whichshall be added infuture.

22. Lifespan

Thesuppliershould mentionfollowing:-

1.Product maturity: TheManufacturershouldmentionthetimeperiodfor
whichtheproductis in themarket
2.Expected productionlife
3.Hardware/Firmwarechangenotification process.Upgradestobe providedfree of
costwithintheGuaranteeperiod/5 years whicheveris later,if needed.
4.Lifespanofstandardtools andprocessesforrelayconfiguration,
queryingandintegration.

23. Standards

TherelayshouldconformtotheIEC255-5orequivalentBS/ANSIfor
following:-

1.   Overloadwithstandtest
2. Dielectricwithstand:2kV incommon,1kV in differential mode
3.   Impulse Voltage:5kV incommon,1kVin differentialmode
4.   Insulationresistance>100M ohm
5.   Vibration:ShockandbumpandSeismic
6.   Storingandtransportation
7. RadioInterference:IEC61000forhighfrequencydisturbance, Transient
disturbance,Electrostatic discharge
8. KEMA/CPRICertificationfortheparticularmodeloffered  with
respecttoIEC61850Protocol
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24. CommunicationPort

1.   Twonos.IEC61850protocolcompliantEthernetRJ45/F.Oport
forcommunication withSCADA systemthroughtwomanaged EthernetSwitches
operatinginredundantmode.The communicationshallbemadein1+1modebetween
individual IEDtoSwitch,such thatfailureof onesetof LANshallnotaffect thenormal
operation ofSCADA. However,itshallbealarmedin SCADA.
2. Functioning of Relay shall not hamper to fault occurring any
interconnectedrelay.
3. OneFrontportEthernetRJ45/USB 2.0for relayparameterization and
configuration etc.with thehelp of PC.In caseRS-232port
offered,suitableinterfacingcablewith oneend havingRS 232 portand
otherendUSB 2.0tobeprovidedtoconnectwith PC freeof cost.
4. Relay   should generate GOOSE message as per IEC 61850 standard
forinterlocking and alsoensureinteroperabilitywith thirdpartyrelays.

25. Name Plate and
marking

Each IED shall be clearly marked with manufacturer’s Name,
type,serialno.and electricalrating data.Nameplatesshallbe
madeofanodizedaluminiumwithwhiteengraving onblack surface.

26.

Performance
Guarantee

Relayswillbeguaranteedfortheperiodoffiveyearsfromthedateof
last dispach.
Any problem in the said period should be attended free of charge inclusiveof
repair/replacementofrelays/component(both H/W,S/W).
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27. TypeTest

DielectricWithstandTest—IEC 60255-5
HighVoltageImpulseTest,classIII---IEC60255-5(5kVpeak,1.2/50 microSec;3
Positiveand3 negativeshotsatintervalof5Sec.)
DC SupplyInterruption ----IEC 60255-11
  AC Ripple onDCsupply----IEC 60255-11
  VoltageDips andShortInterruptions--- IEC61000-4-11
HighfrequencyDisturbance---- IEC60255-22-1,ClassIII
  FastTransient Disturbance ---- IEC 60255-22-4, Class-IV
  Surgewithstandcapability ---- IEEE/ANSIC37.90.1(1989)
DegreeofProtection
  Electromagneticcompatibility
Mechanicalstress/vibrationtest
  Temperaturewithstand
Typetestreportsfortheabovetestsshallbesubmittedfor theapproval
ofEMPLOYERalongwithTender.Whereverthe abovementioned standards
andIEC61850 overlap,the latterwillprevail.

28. Training

Suitabletrainingtobeimpartedto employer’s persons
onthefollowingitems:-

1.  Relaysettingandparameterization
2.  RelayconfigurationwithrespecttoI/P,O/Pandfunctionalblock for protection.
3.  GOOSE configuration.
4.  Configuration and Interfacing required for third party SCADA
SystemIntegration.
5. Diagnosticfeatures

29.
ServiceChargefor
Commissioning

Engineer

Firmrateshallbequotedseparatelyforcommissioningandintegration
of Relaywith SCADAas performat. This rateshall bevalidfor threeyears
fromduedateofsubmission oftender.However,theabovecostwillnot beconsidered
for evaluation.
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30.
Credential     as pre-

requisiteof Tender

1.Copiesofperformancecertificatefortwoyearssuccessfuloperation
ason theduedateofbid openingforthe offeredrelayinrespectto
implementationofIEC 61850protocoltoanySCADA/substation
automationsystemfrom reputedPowerSector UtilityinIndiashallhave
tobefurnishedalong withtheBid.Copiesof PurchaseOrdersand corresponding
DeliveryChallans/StoresReceipt vouchers/Excise Duty Invoice,etc.,i.e.Proof
ofExecutionofthePurchaseOrders.

OR

Successful testing   and operation of minimum one year   in
EMPLOYERnetwork..

2.Documentary evidence forbeingmanufacturerslikeregistration
CertificateissuedbySSI/NSIC/Directorate ofIndustries/DGS&D,etc.for
Qualifyingrequirement.

3.    Themanufacturershouldhavetestingfacilitiesofallfunctionaltestsor
shouldhave arrangement ofallfunctionaltestsatgovernmentapproved
testinglaboratories.

Inter-operabilitytest:-

Afterfulfilment ofthe aboveQ.R.inter-operabilitytest oftheoffered
relay(otherthanMake&ModelusedinEMPLOYER)withtheexisting relay in
EMPLOYER Network will be tested  in  EMPLOYER Distribution Testing
Department,EMPLOYERforwhichdueintimationforsupplyof sampled of
offeredrelaywillbegiventotheManufacturer.TheManufacturerneedsto submit the
said  relay to Distribution  Testing Department, EMPLOYER
withinoneweekfromthe saidintimation.
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ChecklistforBillof Materialfor supply

Sl.N
o.

Material

1. Relay(Model No.) Qtyas perTender

2. Lugs suitableforcurrent andcontrol,wiring QtyasperTenderXNumber
of TBs in relay+20%extra.

3. CableforconnectionofRelaytolaptop(USBport).
Along with converter and power  supply  if
required forrelaylocal setting

10set

4. Manual,Hardcopyingoodqualitypaperproperly
bounded

10set

5. CopyofTypeTestcertificatealongwithmanual With offer

6. Basic applicationsoftware for settingchange, 10nos.

7. CD   with   software(licensed   ) to download
disturbancerecorder,eventlogandevaluationof
thoserecords

10nos.

8. Graphical configuration tool for I/P, O/P and
functional buildingblockfor protection

10nos.

9. Anyothersoftwarerequiredforintegrationwith
SCADA.

10nos.

N.B  All  the above  tools/ Software  should be compatible  to WINDOWS  XP/WINDOWS
NT/WINDOWS7OperatingSystem.
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QUALITYASSURANCEPLAN (Annexure-III)

Themanufacturershallinvariablyfurnishfollowinginformationalongwithhis offer.

(1)Statementgivinglistof importantrawmaterialsincludingbutnotlimitedto

(a) Contactmaterial
(b)Insulation
(c)Sealingmaterial
(d)Contactor,limitswitches,etc.incontrolcabinet.

Nameofsub-suppliersfor the raw materials,listofstandardsaccordingto whichthe rawmaterials
aretested,listoftestsnormallycarriedoutonrawmaterials in
presenceofManufacturer‘srepresentative,copiesoftestcertificates.

2)Informationandcopiesoftestcertificatesasin(i)aboveinrespectofboughtout accessories.

3)Listofareasinmanufacturingprocess,wherestageinspectionsarenormally
carriedoutforqualitycontrolanddetailsof suchtestsandinspections.

4)Specialfeaturesprovidedintheequipmentto makeitmaintenancefree.

5) List of testing equipment available  with the Manufacturerfor final testing and associated
combinationsvis-à-vis,thetype,special,acceptance androutinetests
specifiedintherelevantstandards.Theselimitationsshallbeveryclearlybrought
outintherelevantschedulei.e.scheduleofdeviations fromspecified test requirements. The supplier shall,
within 15 days from the date of receipt of PurchaseOrdersubmitfollowinginformationtotheEMPLOYER:-

i)Listofrawmaterialsaswellboughtoutaccessoriesandthenamesofsub-
suppliersselectedfromthosefurnishedalongwithoffer.

ii) Necessarytestcertificatesof therawmaterialandboughtoutaccessories.

iii) QualityAssurancePlan(QAP)withhold points forEMPLOYER‘sinspection.The
qualityassuranceplanandholdpointsshallbediscussedbetweenthe EMPLOYER andsupplier

beforetheQAPisfinalized.

iv)Thesuppliershallsubmitthe routinetest certificatesofboughtoutitemsandraw material,atthetimeof
routinetestingof thefully assembledPanel.
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10. Batteries and Charger

Lead Acid or Ni-Cd, any one of these two can be used by contractor. Both the specification along
with specification for their charger are given below:

I. Ni-Cd ALKALINE BATTERIES (PARTIAL RECOMBINATION TYPE) WITH CHARGERS FOR
33/11 kV AND 66/11 kV SUB-STATIONS

Part-A :Ni-Cd ALKALINE BATTERIES (PARTIAL RECOMBINATION TYPE) FOR 33/11 kV
AND 66/11 kV SUB-STATIONS

1) SCOPE

This specification covers the requirements and tests for 24 V, 30 V 110 V, 220V partial
recombination type Nickel-Cadmium alkaline batteries with chargers, for use in 33/11 kV and 66/11
kV sub-stations.

The batteries covered in this specification are for indoor use. For out-door application a suitable
enclosure shall be provided, preferably made of an insulating material like FRP/SMC/DMC/Poly
carbonate plastic material, heat/alkali/humidity/UV resistant, confirming to S1 or D1 grade of IS:
13410/IS: 13411 or other relevant international standard, in order to have rust free enclosure. The
enclosure shall have rainproof ventilating louvers backed with fine brass wire mesh & suitable
canopy.  The enclosures shall confirm to IP: 52 degree of protection.

2. APPLICABLE STANDARDS

All standards, specifications and codes of practice referred to herein shall be the latest editions
including all applicable official amendments and revisions as on date of opening of bid. In case of
conflict between this specification and those (IS codes, standards etc.) referred to herein, the
former shall prevail. Unless otherwise modified in this specification, the Ni-Cd batteries shall comply
with latest version of IEC 62259.

All work shall be carried out as per the following standards and codes.

Sl.No.
International
Standards

Indian
Standards

Description

1 IEC: 62259 - Secondary cells and batteries containing alkaline or
other non-acid electrolytes-Nickel-cadmium prismatic
secondary single cells with partial gas recombination

2 IEC: 60623 IS: 10918 Secondary cells and batteries containing alkaline or
other non-acid electrolytes-vented Nickel_Cadmium
prismatic rechargeable single cells

3 IS: 1146 Rubber & Plastic container for lead acid storage



Volume-III : Section-I
Technical Specifications

305

Sl.No.
International
Standards

Indian
Standards

Description

batteries

4 IEEE: 1106 Recommended practice for maintenance, testing &
replacement of Ni-Cd storage batteries for generating
stations & substations

5 IEEE: 1115 Recommended practice for sizing of Ni-Cd batteries for
stationary applications

6 IS 13410 Glass reinforced Polyester sheet moulding compounds.

7 IS: 1248 Voltmeter

3. STANDARD RATING

The recommended voltage ratings of batteries, for use at 33/11 KV and 66/11 KV sub-stations, shall be
24 volts or 30 volts.  The batteries for the above application shall have a rating of 45 Ah (Minimum) in
case of 24 V battery system or as per the load requirement of the substation.

Note: Utilities may specify 110 or 220 V DC system if so required. For batteries intended for use with
individual or groups of breakers or with higher DC System voltage, lower Ah ratings can be used
depending upon the requirements.

4. CELL VOLTAGE

The nominal voltage of a single cell shall be 1.2 V

Nominal
Voltage

Rating of
battery

Nominal
single

cell
voltage

Float cell
voltage

Number
of cells
(to be

finalized)

Permissibe

D.C. System
voltage

variation

End of
discharge cell
voltage (Min.)

(V) (V) (V) (V) (V) (V)

24 1.2 1.4 to1.42 19 21.7 to 27 1.14

30 1.2 1.4 to1.42 23 26.2 to 32.7 1.14

110 1.2 1.4 to 1.42 87 99.2 to 123.5 1.14
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220 1.2 1.4 to1.42 170 193.8 to 241.4 1.14

Note: As the nominal cell voltage is 1.2 V, nominal battery bank voltage may not exactly match
nominal DC system voltage.

5. CAPACITY AT 200C  TEMPERATURE

Battery capacity shall be decided based on the following load cycle:-

(a) 800W for 1/2 minuteto end cell voltage of not less than 1.14 V per cell considering loads (i) to
(iv) below.

(b) 300 W for 1 hour to end cell voltage of not less than 1.14 V per cell considering loads (iii) &
(iv) below.

(c ) 100W for 05 hrs to end cell voltage of not less than 1.14 V per cell considering loads (iv)
below.

The load cycle has been decided based on the following considerations:-

(i) Tripping of 03 Nos. circuit breakers simultaneously with battery for which a total load of 500
W has been considered.

(ii) Closing of 3 circuit breakers one after the other for which a load of 500 W per circuit breaker
has been considered.

(iii) Emergency lighting load of 200 W for 01 hour.
(iv) 100 W load for panel indication lamps, relays, PLCC/ VHF communication systems, computer

etc. for a period of 06 hours.

6. BATTERY SIZING

The supplier shall carry out battery sizing calculations based on the load cycle specified in line with
IEEE 1115 and submit the same to the owner justifying the type/number of cells considered against
the requirement.

Following factors shall be considered while carrying-out battery sizing calculations:-

a) Ageing factor – 1.25
b) Design margin –1.0
c) State of charge –0.9

The number of cells shall be determined as per load cycle and the battery system voltage level.  The
owner, if required for the battery system, may specify provision for the number of spare cells.

7. CONSTRUCTION

The cells shall have prismatic, spill-proof type of construction with partial recombination feature. The
cells shall be flooded type containing sufficient reserve electrolyte. Battery shall be equipped with
nickel-plated inter-cell connectors and terminals. The cells shall be housed in high-strength impact
resistant & alkali-resistant containers and should be transparent / translucent to facilitate checking of
electrolyte level. Container and Lid should bewelded and should not cause leakage of
electrolyte/gases during operation even in case of normal mechanical/electrical abuses.  O-rings of
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nitrile rubber with Epoxy sealing shall be used to ensure proper sealing of bushings etc. Flip-top vent
plugs/ valves with flame arrester feature shall be provided. The regulating valve type design shall be
of self-resealing type. Construction of cells shall be so as to ensure proper air circulation between the
cells for heat dissipation/ ventilation (by providing either insulated button separators integral with the
outer surface of the cell container or by suitably designing the inter cell connectors). The containers
shall be strong enough, so that excessive bulging of container does not occur during service.  Cells
shall be supplied in filled & charged state or otherwise electrolyte in dry form & battery water
separately or electrolyte in liquid form shall be shipped as desired by the owner.

Battery shall have provision for water top up to ensure electrolyte level does not fall below
recommended level.

8. ELECTRODES

Electrodes shall be deigned for maximum durability under all service conditions. + ve and –ve
electrodes shall be made by encapsulating/impregnating active material in order to ensure that the
battery is able to perform reliably over its life.  +ve and –ve electrodes shall be separated by micro
porous separators. The structure of electrodes shall be elastic enough to absorb mechanical stresses
& volume changes during charge/discharge cycles.

9. ELECTROLYTE

The electrolyte shall be prepared from battery grade potassium hydroxide (KOH) confirming to IEC
60993. The cells shall contain sufficient reserve electrolyte for efficient heat dissipation &to reduce
water topping up interval. Reserve electrolyte shall not be less than 06 ml/Ah.

10. CONNECTORS

Nickel-plated copper inter-cell connectors shall be used forconnecting up adjacent cells and rows.
Bolts, nuts and washers shall be nickel-plated steel/stainless steel. All terminals and cell inter-
connectors shall be fully insulated or have insulation shrouds.

11. TERMINALS

Separate terminals shall be provided on the end cell for connecting load through DCDB and for
connecting charger leads.  All terminals shall be of suitably sized nickel-plated steel.  Suitable nickel-
plated copper lugs shall be provided by the supplier for use of the purchaser for connecting up the
load wiring.  All connectors and leadsshall be suitable for carrying 30-minute discharge current
continuously and rated for short circuit duty of 4kA for 01 second.

12. MANUAL OF INSTRUCTIONS

The manufacturer shall supply a copy of the instruction manual for commissioning & initial treatment
of the battery and maintenance during service with every battery bank ordered.

13. RECOMBINATION EFFICIENCY

In order to reduce topping-up frequency, recombination of Hydrogen & Oxygen gases evolved during
charging/discharging shall be achieved by using safe and reliable technology such as catalytic
conversion/valve regulation technique or both. Minimum recombination efficiency shall be 80%.
Recombination efficiency test shall be done in accordance with IEC 62259.  In case the batteries are
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operated at high temperatures & are frequently boost charged the water consumption may be higher
& topping-up frequency may increase.

14. BATTERY RACKS

Suitable corrosion resistant battery racks and cable supports shall be provided. Metallic racks shall be
properly earthed. The bottom tier of stand shall have a ground clearance of 150mm minimum above
the floor. Racks shall be made of alkali resistant powder coated steel or stainless steel or FRP to
ensure corrosion resistance.

15. TEMPERATURE RANGE

Battery must be capable of continuous operation in temperatures range of -15oC to +50oC for
prolonged periods.  No Air-conditioning shall be provided where batteries are to be installed.

16. ACCESSORIES

The following accessories (BIS certified) shall be supplied with each set of battery:-

i) Clamp-on type digital multi-meter of AC/DC current range having ISI mark.
ii) Pair of gloves
iii) 10” Slide insulated wrench for opening terminal nuts
iv) Plastic/glass syringe
v) Alcohol thermometer
vi) Hydrometer for use while filling electrolyte.

17. CHARGE RATE

Fully discharged batteries should be able to get recharged in 7 hours maximum to 90% of capacity
with charging current in the range of 0.1 to 0.4CmA rate at 20ºC.  At higher temperatures, the
charging time may be more.  The trickle charge rate shall be 1-2 mA/Ah.

18. CELL DESIGNATION

The practice as per IS: 10918 (latest version) shall be followed.

19. POLARITY MARKING

The polarity of the terminals shall be marked for identification.  Positive terminal may be identified by
'P' or a (+) sign or red colour mark and negative terminal may be identified by 'N' or (-) sign or blue
colour mark.  Marking shall be permanent and non-deteriorating.

20. WARNING MARKING

The battery shall be furnished with a warning plate located at conspicuous place specifying
the use of 'ALKALINE ELECTROLYTE ONLY' (in block letters) and specifying proper filling level of the
electrolyte.  Marking shall be permanent and non-deteriorating.

21. PACKING

The batteries shall be securely packed in wooden crates suitable for handling during transit by
rail/road and secured to avoid any loss or damage during transit.  Carton boxes duly palletized shall
also be acceptable.
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22. TESTS

The batteries shall be tested for type, acceptance and routine tests in line with  IS: 10918 & IEC:
62259 (latest versions).  The owner may at their discretion to accept the batteries based on type
tests already carried-out.  In such cases, Type test reports for tests carried out not earlier than 05
years from bid opening date from NABL accredited labs shall be acceptable.

Note : In case Type tests are repeated, life cycle test may not be insisted upon Ni-Cd battery of the
specific ratings to be ordered, as this test takes a long time (2-3 years). However, satisfactory
evidence is to be furnished for having made this test on cell of any other Ah capacity of the same
design.

23. BUYBACK OF USED/UNSERVICEABLE BATTERIES

Manufacturer shall buyback used/unserviceable batteries from the substations where batteries
are replaced. The owner shall confirm the following particulars of used/unserviceable batteries
to enable the bidder to quote buyback rates:

i) Type & number of cells for disposal
ii) Make
iii) Year of make/purchase
iv) Capacity
v) Condition of cells

The bidder should quote their rates for buyback considering the salvage value of the above cells.

24. SAFE DISPOSAL OF UNSERVICEABLE BATTERIES

The bidder shall have facilities for proper treatment & disposal of used/unserviceable batteries that
are bought back from the users, in line with the environmental protection rules & regulations of the
country.

25. GUARANTEE

The batteries shall be guaranteed for a period of 36 months from the date of commissioning.

Part B : CHARGER FOR Ni-Cd BATTERY (RECOMBINATION TYPE)

1. SCOPE

This specification covers the requirements and tests for Battery charger for partial recombination type
Nickel-Cadmium alkaline batteries for use in 33/11 KV and 66/11 KV sub-stations.

2. CODES AND STANDARDS

2.1. All standards, specifications and codes of practice referred to herein shall be the latest editions
including all applicable official amendments and revisions as on date of opening of bid. In case of
conflict between this specification and those (IS codes, standards etc.) referred to herein, the former
shall prevail. All work shall be carried out as per the following standards and codes.

2.2.
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Sl.No

International
standards

Indian standards Description

1 IS:5 Colours for ready mix paints.

2 IS : 1248 Direct acting indicating analogue electrical
measuring instruments.

3 IEC : 947-1 IS : 13947 Prt-1 Low voltage switchgear and control gear -
General.

4 IEC : 947-2 IS : 13947 Prt.-2 Low voltage switchgear and control gear -
Circuit Breaker

5 IEC : 947-3 IS : 13947 Prt-3 Specification for low voltage switchgear
and control gear – Switches,
Disconnectors, Switch disconnectors &
Fuse combination units.

6 IEC : 947-4 IS : 13947 Prt-4 Specification for low voltage switchgear
and control gear –Contactors

7 IS : 13947 Prt-5 Specification for low voltage switchgear
and control gear – Control Circuit Devices
& Switching Elements

8 IEC: 439 IS:8623 Low voltage switch-gear and control-gear
assemblies

9 IS:8686 Static protective relays

10 IEC:225 IS : 3231 Electrical relays for power system
protection.

11 IS : 3842 Application guide for Electrical relays for
AC System

12 IEC 146 IS : 3895 Mono-crystalline semi-conductor Rectifier
Cells and Stacks.

13 IEC 146 IS : 4540 Mono crystalline semi-conductor Rectifier
assemblies and equipment.

14 IS:6619 Safety Code for Semi-conductor Rectifier
Equipment.
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2.3. Equipment complying with other internationally accepted standards such as IEC, BS, VDE. etc. will
also be considered if they ensure performance and constructional features equivalent or superior to
standards listed above. In such a case, the Bidder shall clearly indicate the standard(s) adopted,
furnish a copy in English of the latest revision of the standards along with copies of all official
amendments and revisions in force as on date of opening of bid and shall clearly bring out the salient
features for comparison.

3. EQUIPMENT DESCRIPTION

3.1. a) The Battery Chargers as well as their automatic regulators shall be of static type. Battery chargers
shall be capable of continuous operation at the respective rated load in Float mode, i.e. Float
charging the associated Ni-Cd Batteries (partial recombination type) while supplying the D.C. loads.
The Batteries shall be Float charged at 1.4 to 1.5 Volts per cell. All chargers shall also be capable of
Boost Charging the associated Batteries at 1.42 to 1.7 Volts per cell at the desired rate. The
Chargers shall be designed to operate, as mentioned above, up-to an ambient air temperature of
50°C.  Tapping arrangement in the battery bank shall be provided to limit the over-voltage for
supplying load within allowed voltage range under boost charge conditions. The charger should
automatically switchover to float charge & to boost charge when the specified limit of voltage is
approached.  However, necessary timer circuit shall be used to allow a finishing charge before
switching over to float mode, as recommended by battery manufacturer in order to ensure that
battery gets fully charged. Recommended values of charger rating, tapping cell and specified
voltages for automatic changeover to float/boost mode are given in table below, however, the
manufacturer may suggest any changes in the recommended values with justification at the time of
supply :

Rating of
Charger

Charger
Rating

during Float
Charging at
1.4 to 1.45 V

per cell

Charger Rating
during Boost
Charging at
1.42 to 1.7 V

per cell

Tapping
to be

provided
at ---th

cell

Switching
Voltage to

Boost
Mode

Switching
Voltage to

Float
Mode

15 IS : 9000 Basic environmental testing procedures for
electronic and electrical items.

16 IEC: 60269 IS:13703 Prt-4 Low voltage fuses for protection of
semiconductor devices.

17 IS:1901 Visual indicating lamps

18 IS:6005 Code of practice for phosphating of Iron
and Steel.

19 IEC: 227 IS:694 /IS: 1554 PVC Insulated Cable for working voltages
upto and including 1100 V.
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Volt Ampere Ampere n Volt Volt

24 10 25 15 22 32

30 10 25 18 26 38

110 5 5 69 94 146

220 5 5 136 194 285

Note : Charger rating shall be arrived at with charger in boost mode and also supplying 100% float
load i.e. charger current shall be sum of float & boost rating.

b) Battery Chargers shall automatically select the appropriate mode of operation i.e. Float or Boost.
Means shall be provided to avoid current/voltage surges of harmful magnitude/nature, which may
arise during changeover.

c) Soft start feature shall be provided to build up the voltage to the set value slowly within fifteen
seconds. The chargers shall have load limiters, which shall cause, when the voltage control is in
automatic mode, a gradual lowering of the output voltage when the DC load current exceeds the
load limiter setting of the Charger. The load limiter characteristic shall be such that any sustained
overload or short circuit in DC system shall neither damage the Charger nor shall it cause blowing of
any of the charger fuses. The Charger shall not trip on overload or external short circuit. After
clearance of fault, the Charger voltage shall build up automatically when working in automatic mode.

During external short circuit, output of the charger shall be automatically reduced to near zero volt
till it is not isolated/disconnected & normal output voltage shall be restored by charger circuit on
isolation with out any harm to source transformer/protection/ regulator circuit

d) During Float charging, the Charger output voltage shall remain within ±1% of the set value for AC
input voltage variation of 230 +10% -15%, frequency variation of ±5%, a combined voltage and
frequency (absolute sum) variation of 10% and a continuous DC load variation from 5% to full load.
Uniform and stepless adjustments of voltage setting shall be provided on the front of the Charger
panel covering the entire Float charging output range specified. Stepless adjustment of the load
limiter setting shall also be possible from 80% to 100% of the rated output current for Float
charging mode.

e) During Boost charging, the Battery Chargers shall operate on constant current mode with maximum
current limiter setting (When automatic regulator is in service).

f) Energising the Charger with fully charged battery connected plus 10% load shall not result in output
voltage greater than 110% of the voltage setting. Time taken to stabilise, to within the specified
limits in clause 3.1 (d), shall be less than five seconds.

g) Momentary output voltage of the Charger, with the Battery connected shall be within 90% to 110%
of the voltage setting during sudden load Change from 80% to 20% of full load or vice-versa.



Volume-III : Section-I
Technical Specifications

313

Output voltage shall return to, and remain, within the limits specified in clause 3.1 (d) in less than 1
second after the above-mentioned change.

h) The Charger manufacturer may offer an arrangement in which the voltage setting device for Float
charging mode is also used as output voltage limit setting device for Boost charging mode, and the
load limiter of the float charging mode is also used as Boost charging current setting device.

i) Suitable filter circuits shall be provided in all the Chargers to limit the ripple content (peak to peak)
in the output voltage to 3% irrespective of the DC load, even when they are not connected to a
battery.

j) The DC System shall be ungrounded and float with respect to the ground potential when healthy.

k)   Battery shall be isolated in case of short circuit on the load side.

l) Battery test circuit shall be provided with suitable resistance for discharging the battery for 30Sec at
5 hr rate.

m) All potentiometers shall be electronically locked to contain the various parameters within allowable
limits even if the setting position of potentiometers is changed to extreme positions.

n) Insulation resistance shall be 5 M Ohm min.

3.2. MCB

AC MCCB shall be provided at the incomer. DC MCCB with provision of auxiliary contacts shall be
provided at the output of the battery charger.

3.3. Rectifier-Transformers and Chokes

The rectifier transformer and chokes shall be dry and air cooled (AN) type. The rating of the
rectifier-transformers and chokes shall correspond to the rating of the associated rectifier assembly.
The rectifier-transformers and chokes shall have class-B insulation as per IS : 4540. Rectifier
transformer shall confirm to all type tests as specified in IS 4540/IS 2026.  Type test & routine test
reports shall be submitted to the owner.

3.4. Rectifier Assembly

The rectifier assembly shall be full wave bridge type and designed to meet the duty as required by
the respective Charger. The rectifier cells shall be provided with their own heat dissipation
arrangement with natural air-cooling. The rectifier shall utilise diodes/thyristors with heat sinks rated
to carry 130% of the load current continuously and the temperature of the heat sink shall not be
permitted to exceed 85°C absolute duly considering the maximum temperature inside charger panel
with ambient temperature of 50°C. The Contractor shall submit calculations to show what maximum
junction temperature will be and what the heat sink temperature will be when operating at 130%
and 100% load current continuously duly considering the maximum surrounding air temperature for
these devices inside the charger panel assuming ambient temperature of 50°C outside the panel.
Necessary surge protection devices and rectifier type fast acting fuses shall be provided in each arm
of the rectifier connections. Static silicon controlled rectifiers and diodes complete with
resistor/capacitor network for surge protection shall be provided
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Design having IGBT or superior technology shall also be acceptable for which full justification &
experience shall be required for acceptance.

3.5. Instruments

Analog or digital D.C. voltmeter, D.C. ammeter and A.C. voltmeter with 96 mm square display shall
be provided for all Chargers. The instruments shall be flush mounted type, dust proof and moisture
resistant. The instruments shall have easily accessible means for zero adjustments. The instruments
shall be of 1.5 accuracy class.

3.6. Control and Selector Switches

Control and selector switches shall be of rotary stayput type of reputed make, confirming to relevant
IS with escutcheon plates showing the functions and positions. The switches shall be of sturdy
construction and suitable for mounting on panel front. Switches with shrouding of live parts and
sealing of contacts against dust ingress shall be preferred. The contact ratings shall be at least the
following :

i) Make and carry continuously - 10 Amps.

ii) Breaking current at 220 V DC - 0.5 Amp. (Inductive)

iii) Breaking current at 230 V AC - 5 Amp. at 0.3 p.f.

3.7. Fuses

Fuses shall be of HRC cartridge fuse link type. Fuses shall be mounted on fuse carriers, which are
mounted on fuse bases. Wherever it is not possible to mount fuses on fuse carriers, they shall be
directly mounted on plug in type bases. In such cases one insulated fuse pulling handle shall be
supplied for each charger. Suitable fuse fail detector circuits with alarm contacts shall be provided
for all D.C. fuses.

3.8. Indicating Lamps

The indicating lamp shall be of panel mounting, LED type and capable of clear status indication
under the normal room illumination. The lamp covers shall be preferably screwed type, unbreakable
and moulded from heat resistant material.

3.9. Blocking Diode

Blocking diode, wherever required, with full redundancy shall be provided in the output circuit of
each Charger to prevent current flow from the D.C. Battery into the Charger.

3.10. Annunciation System

Visual indications through indicating lamps/LEDs or annunciation facia shall be provided in all
Chargers for the following:

i. A.C. supply failure
ii. Rectifier fuse failure
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iii. Surge circuit fuse failure
iv. Filter fuse failure
v. Load limiter operated
vi. Input AC MCCB trip
vii. Output DC MCCB trip
viii. Battery on Boost
ix. Load-side DC under-voltage & over-voltage alarm
x. Battery side DC over-voltage alarm
xi. AC available – Battery discharge (Mains available battery discharge) alarm
xii. Potential free NO contacts shall be provided for following remote alarms:

a) Battery on boost

b) Charger trouble (this being a group alarm initiated by any of the faults other than ‘Battery
on Boost’)

3.11. Name Plates and Marking

The nameplates shall be made of non-rusting metal/3 ply Lamicoid and shall have black background
with white engraved letters and secured by screws. These shall be provided near top edge on the
front as well as on rear side of Charger. Nameplates with full and clear inscriptions shall also be
provided on and inside the panels for identification of various equipment.

3.12. Detailed dimensional drawings, commissioning and operating instructions and Test Certificates of the
manufacturer shall be supplied with the equipment.

3.12.1. CONSTRUCTION

3.13. The Chargers shall be indoor, floor mounted, self-supporting sheet metal enclosed cubicle type. The
Contractor shall supply all necessary base frames, anchor bolts and hardware. The Charger shall be
fabricated using cold rolled sheet steel not less than 1.6 mm thick. The panel frame shall be
fabricated using cold rolled sheet steel of thickness not less than 2.0 mm. Removable un-drilled
gland plates of at least 3.0 mm sheet steel and lugs for all cables shall be supplied by the
Contractor. The lugs for cables shall be made of electrolytic copper with tin plating. Cable sizes shall
be advised to the Contractor at a later date for provision of suitable lugs and gland plates.
Ventilating louvers shall be backed with fine brass wire mesh. All doors and covers shall be fitted
with nitrile/neoprene/PU rubber gaskets. The Chargers shall have hinged double leaf doors provided
on front and/or backside for adequate access to the Charger internals. All the Charger cubicle doors
shall be properly earthed. The degree of protection of Charger enclosure shall be at least IP-42.  The
construction shall meet the requirements of IS 6619.  All equipment mounted in the cabinet shall be
provided with individual labels with equipment designation engraved.

3.14. In case of outdoor mounting, the charger shall be provided with double doors on both front & back
and shall pass IP-42 requirement with one door open on both sides.  The enclosure shall be
provided with a canopy.

3.15. The layout of Charger components shall be such that their heat losses do not give rise to excessive
temperature within the Charger panel. Location of the electronic modules will be such that
temperature rise, in no case, will exceed 10°C over ambient air temperature outside the Charger.

3.16. Each Charger panel shall be provided with an illuminating lamp (CFL or tube-light) and one 5 Amp.
socket. Switches and fuses shall be provided separately for each of the above.
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3.17. Locking facilities shall be provided as following:

a) For locking Float/Boost selector switch in the float position only.

b) The Charger enclosure door shall have provision for padlocks. Padlocking arrangement shall allow
ready insertion of the padlock shackle but shall not permit excessive movement of the locked parts
with the padlock in position.

4.6 WIRING

3.17.1. Each Charger shall be furnished completely wired upto power cable lugs and terminal blocks, ready
for external connection. The power wiring shall be carried out with 1.1 kV grade PVC insulated
cables conforming to IS:1554 (Part-I). The control wiring shall be of 1.1kV grade PVC insulated
stranded copper conductors of 1.5 sq.mm. minimum, conforming to IS:694. Control wiring
terminating at electronic cards shall not be less than 0.75 sq. mm. Control terminal shall be suitable
for connecting two wires of 1.5 sq.mm. stranded copper conductors. All terminals shall be numbered
for ease of connections and identification. At least 20% spare terminals shall be provided for circuits.

3.17.2. Power and control wiring within panels shall be bundled separately. Any terminal or metal work
which remains alive at greater than 415 V, when panel door is opened, shall be fully protected by
shrouding.

An air clearance of at least ten (10) mm shall be maintained throughout all circuits, except low
voltage electronic circuits, right upto the terminal lugs. Whenever this clearance is not available, the
live parts should be insulated or shrouded.

3.18. Painting

Pre-treatment & phosphating with 7 tank process shall be provided as per IS: 6005. The phosphate
coating shall be ‘class-C’ as specified in IS: 6005. Electrostatic powder painting with final shade –
692 (smoke grey) of IS: 5 shall be provided. The thickness shall not be less than 50 microns.

3.19. PACKING & DISPATCH

The equipment shall be dispatched securely packed in wooden crates suitable for handling during
transit by rail/road so as to avoid any loss or damage during transit.

4. QUALITY ASSURANCE PLAN

4.1. The vendor shall furnish the following information along with his bid; failing which the bid shall be
liable for rejection.  Information shall be separately given for individual type of material offered.

i) The structure of Organization

ii) The duties and representatives assigned to staff ensuring Quality of work

iii) The system of purchasing, taking delivery and verification of materials

iv) The system for ensuring quality of workmanship

v) The quality assurance arrangements shall conform to the relevant requirement of ISO
9001 or ISO 9002 as applicable
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vi) Statement giving list of important raw materials/components, list of sub-suppliers, list of
standards according to which the raw materials are tested.

viii) List of manufacturing facilities available.

ix) Level of automation achieved and list of areas where manual process exists.

x) List of areas in manufacturing process, where stage inspections are normally carried out
for quality control and details of such tests and inspections.

xi) Lists of testing equipment available with the bidder for final testing of equipment specified
and test plant limitation if any, vis-à-vis the type, special acceptance and routine tests
specified in the relevant standards.  These limitations shall be very clearly brought out in
schedule of deviations from specified test requirements.

4.2. The contractor shall also submit following information after award of contract:

i) Sub-suppliers of raw materials as well as bought out accessories & components. The
equipment supplied shall adhere to the list of components submitted & as per type-tested
equipment.

ii) Type test certificates of the raw materials and bought out accessories as required by the
owner.

iii) Manufacturing Quality Plan (MQP) shall be submitted.  The owner hold points for stage
inspection shall be discussed between the owner and contractor at the time of award of
contract before the MQP is finalized.

4.3. Makes of the following components (not restricted to) shall be subject to owner’s approval.

i) Relays

ii) Instruments

iii) SCR/IGBT

iv) Diodes

v) Annunciator

5. TESTS

Battery chargers including the components shall confirm to all type tests including heat run test as
per relevant Indian standards. Performance test on the chargers as per specification shall also be
carried out on each charger.

5.1. TYPE TESTS

5.1.1. Following type tests, in addition to the requirement of IS : 4540, should have been carried out on
each rating and type of Battery Charger for which reports are to be submitted.

i. Complete physical examination.
ii. Temperature rise test at full load (at highest voltage & highest current).
iii. Insulation resistance test.
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iv. High voltage (power frequency) test on power and control circuits except low voltage
electronic circuits.

v. Ripple content test at
vi. No load
vii. Half load
viii. Full load
ix. Automatic voltage regulator operation test at specified A.C. supply variations at

a)No load
b)Half load
c) Full load

x. Load limiter operation test
xi. Short circuit test at full load and at no load for sustained short circuit of 1-minute

minimum shall be carried out.  The charger shall not trip, no fuse shall blow and charger
current shall be limited to 150% of the rated current.

xii. Efficiency and power factor measurement.
xiii. Environmental Tests

Steady state performance tests (clause 7.2.2 (f) and (g)) shall be carried out before and
after the following tests.

i) Dry heat, Damp Heat, Vibration, Low temperature, Transportation, shock as per IS :
9000.

ii) Degree of protection test (IP-42).

xiv. Rectifier transformer – As per IS 4540.

5.1.2. If type tests are carried out against the contract, minimum 15 days notice shall be given by the
contractor. The contractor shall obtain the owner’s approval for the type test procedure before
conducting the type test. The type test procedure shall clearly specify the test set-up, instruments to
be used, procedure, acceptance norms, recording of different parameters, interval of recording,
precautions to be taken etc. for the type tests to be carried out.

5.1.3. In case the contractor has carried out the type tests within last five years as on the date of bid
opening, he may submit the type test reports from NABL accredited laboratory to the owner for
waival of conductance of such type tests. These reports should be for the tests conducted on the
equipment with identical design to that proposed to be supplied under this contract. The owner
reserves the right for conducting any or all of the specified type tests under this contract.

5.2. ROUTINE TESTS :

5.2.1. Following routine tests shall be carried out on all Rectifier transformers in addition to tests required
as per IS-4540.

a) Insulation resistance test.

b) High voltage (power frequency) test.

5.2.2. Following routine tests shall be carried out on all Battery Chargers in addition to tests required as
per IS-4540 :
a) Complete physical examination.
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b) Short circuit test at full load and at no load for sustained short circuit of 1-minute minimum
shall be carried out.  The charger shall not trip, no fuse shall blow and charger current shall be
limited to 150% of the rated current.

c) Insulation resistance test.
d) High voltage (power frequency) test.
e) Ripple content test at

i) No load

ii) Half load

iii) Full load

f) Automatic voltage regulator operation test at specified A.C. supply variations at

i)   No load

ii)  Half load

iii)  Full load

g) Load limiter operation test
h) Checking of proper operation of annunciation system.
i) Dynamic response test Overshoot/Undershoot in output voltage of the charger as a result of

sudden change in load from 100% to 20 % and 20% to 100% shall be measured.
j) Soak Test - All electronic modules shall be subjected to continuous operation for a minimum

period of 72 hours. During last 48 hours, the ambient temperature shall be maintained at 50
deg. C. The manufacturer shall submit the record of carrying out this test to the owner’s
engineer at the time of inspection.

k) The charger shall be checked for gasketing arrangement as per drawing.

5.2.3. Following routine tests shall be carried out on annunciation system.

a) Soak test shall be carried out as per Cl. 7.2.2 (j).

5.3. ACCEPTANCE TESTS:

5.3.1. Following acceptance tests and checks shall be carried out by the owner at the manufacturer’s
works:

a) Complete physical examination.

b) Checking of proper operation of annunciation system.

c) Temperature rise test at full load.

d) Insulation resistance test.

e) Automatic voltage regulator operation.

f) Load limiter operation.

g) Dynamic response test.
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h) Ripple content test

5.3.2. Overshoot/Undershoot in output voltage of the Charger as a result of sudden change in load from
100% to 20% and 20% to 100% shall be measured with the Batteries connected/disconnected.
Output voltage of the Charger connected with Battery shall be within 90 % to 110 % of the voltage
setting in above conditions and shall return to, and remain, within the limits specified in clause 3.1
(d) in less than 2 seconds.

5.3.3. The Contractor shall furnish for inspection, the type and routine tests certificates for Chokes and
transformer whenever required by the Employer.

6. GUARANTEE

The battery charger shall be guaranteed for a period of 24 months from the date of commissioning.

II. 30 VOLT 100 AH LEAD ACID BATTERY

Part A : 30 Volt 100 Ampere-Hour Lead Acid stationary Battery

1. SCOPE

This specification covers 30 Volt 100 Ampere-Hour Lead Acid stationary Battery, for use at 33/11KV
substations for feeding auxiliary supply to Switchgear equipment at the time of interruption in mains
supply. The battery is to be supplied along with wooden stand/rack as per description given below.
Specifications of battery rack are indicated separately.

2. APPLICABLE STANDARDS

The cells of Lead Acid Battery shall conform to the requirements of IS 1651: 1991 with latest
amendment thereof.

3. STANDARD RATINGS

The standards rating for 30 Volt Lead Acid Battery shall be 100 AH.

4. CELL VOLTAGE

The nominal voltage of a single cell shall be 2.1 to 2.2 Volts.

5. CAPACITY AT ROOM TEMPERATURE

The battery shall comprise of 15 cells with capacity not less than 100 AH at 10-hour rate of discharge
to end voltage of 1.85 Volts per cell at room temperature not exceeding 32 degree C.

6. GENERAL DESCRIPTION

Cells shall be supplied in glass containers having ample space provided below the plate for
accumulation of deposit. The glass containers shall be sufficiently robust, transparent and free from
flaws. The bidder may also quote for battery with hard rubber containers, which shall conform to IS
1146: 1981.
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Lead acid battery, comprising of closed type cells shall be complete with plante / tubular type positive
plate assemblies, glass boxes, lids, micro porous plastic separators, polystyrene dowels and buffers,
inter cell connectors and bolts & nuts. The battery shall be complete with (i) inter row connectors and
bolts & nuts, acid jars and packing case, (ii) stands (iii) stand insulators (iv) cable sockets for end and
tapping connections.

The sulphuric acid and water used for the preparation and maintenance of electrolyte shall conform to
IS 266: 1977 and IS 1069: 1964 respectively.

The separators used shall be either wooden or synthetic. The wooden separators when used shall
conform to IS 652:1960 and the synthetic separators to IS 6071: 1986.

The venting device shall be of anti-splash type with more than one exit hole and shall allow the gases
to escape freely but shall effectively prevent acid particles or spray from coming out.

A suitable electrolyte level indicator indicating lower and upper limits shall be fitted to facilitate
checking of electrolyte level in opaque containers. The materials used shall be acid proof and shall not
deteriorate during service.

The manufacturer’s identification shall be embossed/impressed on the connectors. Where it is not
possible to bolt the cell terminals directly to assemble a battery, separate lead, copper or aluminium
connectors of suitable size shall be provided to enable connection of the cells.

The material for bolts and nuts shall be brass. Bolts and nuts for connecting the cells shall be
effectively lead-coated to prevent corrosion.

Open cells shall be provided with spray arrestors of adequate area over the plates. These may be of
glass sheet at least 3 mm thick and shall be adequately supported.

7. MOUNTING STAND

The cells shall be accommodated in double tier stand constructed of “SAL” wood and painted with 3
coats of acid proof paint. Necessary paint for this purpose shall be supplied. No metal fastenings shall
be used. Stand should be self-supported and free from wrap & twist. The assembled stand / rack
should be suitable for bolting end to end to form continuous row. The stands shall be supported on
insulators to obtain necessary insulation from earth and there shall be insulators between each cell and
stand. The price of stand shall be included in the cost of the battery.

8. TERMINALS

Separate terminals shall be provided for connecting load and charger leads to the battery terminals. All
terminals shall be of M 12 size. The agency shall provide suitable copper lugs for use of the owner for
connecting the load wiring.

9. ACCESSORIES

The following accessories shall be supplied along with each battery and price for the same shall be
included in the cost of the battery:-

1. One battery logbook
2. Two copies of printed instruction sheet
3. One no. cell testing voltmeter (3-0-3 volts) complete with leads
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4. One no. floating hydrometer
5. One no. syringe hydrometer
6. One no. thermometer (0 to 100 degree C)with specific gravity correction scale
7. One set of suitable insulated spanners
8. One no. acid resisting funnel
9. One no. acid resisting jar
10. One pair of rubber gloves
11. Lead platted 2 nut – bolts and 2 washers set = 30 + 4 extra =34 Nos.
12. Cell insulators for mounting of cells = 15X4+6 extra = 66 Nos.
13. Rack insulator for mounting of battery rack = 8 Nos. minimum

10. CHARGE RATE

Fully discharged batteries should normally be recharged at 10 Amps. for 10 hours at room
temperature. New batteries and old batteries at high temperatures may need more time. Trickle
charge rate shall be about 50 to 100 mA,

11. CELL DESIGNATION AND MARKING

The practices indicated in relevant IS shall be followed for cell designation purpose.

The following information shall be indelibly and durably marked on the outside of the cell:-

1. Indicating the source of manufacture
2. Ah capacity at 10-hour rate
3. Upper and lower electrolyte level in case of transparent containers
4. Year of manufacture and
5. Country of origin
6. Each cell and battery may also be marked with the Standard Mark.

The polarity of the terminals shall be marked for identification. The positive terminal may be identified
by “P” or (+) sign or Red colour mark and the negative terminal may be identified by “N” or (-) sign or
a Blue colour mark. Terminal marking shall be permanent and non-deteriorating.

The battery shall be supplied with a warning plate located at conspicuous place specifying the use of
“PARTICULAR ELECTROLYTE ONLY’ (in block letters) & specifying the proper filling level of the
electrolyte. Marking shall be permanent and non-deteriorating.

12. TESTS

The following tests shall be carried out in accordance with IS 1651:1991 with latest version thereof.

13. TYPE TESTS

1. Verification of constructional requirements
2. Verification of marking
3. Verification of dimensions
4. Test for capacity
5. Test for voltage during discharge
6. Ampere-hour and watt-hour efficiency tests
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7. Test for loss of capacity on storage
8. Endurance test

14. ACCEPTANCE TESTS

The following shall constitute acceptance tests: -

1. Marking and packing
2. Verification of dimensions
3. Test for capacity, and
4. Test for voltage during discharge

15. ROUTINE TESTS

The battery shall be tested after manufacture as per the requirement of IS: 1651-1991 (with latest
amendment, if any). Two copies of test certificates indicating the results obtained during the tests shall
be submitted.

16. MANUAL INSTRUCTIONS

The manufacturer shall supply one copy of instruction manual for initial treatment and routine
maintenance during service with each battery.

The following information shall be provided on the instruction cards:-

1. Designation of cell or battery
2. Ampere – Hour capacity
3. Nominal voltage
4. Manufacturer’s instructions for filling, initial charging
5. Normal and finishing charging rates and
6. Maintenance instructions

17. GUARANTEE PARTICULARS

Expected life span of battery shall be minimum 10 years. Loss of capacity on storage of a fully charged
battery stored for 28 days should not be more than 3%. Battery should be capable to bear under
floating & over floating conditions.

The bidders shall essentially fill up the enclosed Schedule of Guaranteed Technical Particulars of
Battery offered by him.

18. PACKING

The battery shall be suitably packed in wooden crates suitable for handling during transit by rail/road,
and secured to avoid any loss or damage during transit.

Part B:Battery Charger

1. SCOPE

This specification covers design, manufacturing, testing at manufacturer’s works before dispatch and
supply of 30 Volt 10 Ampere Single Phase Battery Charger required for charging of 30 Volt 100
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Ampere-Hour Lead Acid Battery and for feeding auxiliary supply to Switchgear equipments at 33/11
kV substations.

2. STANDARDS

Unless otherwise specified, the equipment shall conform to the latest applicable Indian standards and
in particular to the following standards:-

1 IS: 3895 Specification for Rectifier equipment’s in general

2 IS: 13947(Part II) Specification for MCB

3 IS: 1248 Indication instruments

4 IS: 2147 Degree of protection for cubicles

5 IS: 375 Specification for wiring

6 IS: 4540 Mono crystalline semiconductor rectifiers assemblies & equipment

7 IS: 6619 Safety code for semiconductor rectifier equipment

8 IS: 2026 Transformers

9 IS: 4237 General requirement for switchgear and control gear for voltage not
exceeding 1000 Volts

10 IS: 4064 Air Break switches and fuse combination units

11 IS: 6005 Code of practice for phosphating of Iron & Steel

12 IS: 5 Colour for ready mix paints

13 IS: 5921 Printed circuit Board

14 IS: 249 Printed circuit Board

15 IS: 5578 Guide for making insulated conductor
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The agency shall clearly state the standards to which the equipment offered by him conforms.

3. DRAWING AND LITERATURE

The bidder shall furnish all such drawings, instruction manuals, descriptive literature etc., as may be
necessary for the proper understanding of the functioning of the charger.

The write-up should include the following:-

1. Technical specification of the charger.
2. Detailed circuit description of the charger. It should also include the functions of various

components, protection circuits/cards, and relays along with their individual brief write-
ups/leaflets.

3. List of the main components of the charger.
4. Following details are to be clearly indicated in the circuit diagram:-

a. Make and Rating of components used
b. All the fuses should be numbered and individual rating should be indicated.

4. GENERAL DESCRIPTION

The Charger shall be of simple design so as to ensure its reliable functioning and ease in
maintenance/repairing. Complicated circuitry shall be avoided, as for as possible. The bidder shall
indicate, as to how reliable functioning of the charger is achieved. He shall also indicate the quality
control adopted for the reliable product.

The battery charging equipment shall comprise of a selenium/solid state silicon rectifier suitable for
operation on 230/250 Volt Single Phase AC system. Associated transformer, regulatory resistance,
switches etc. shall be accommodated in a sheet steel cubicle arranged for continuous load of 3 Amps.
Adjustable from 0 to 3 Amps trickle charge of the battery and manual provision to operate at a higher
voltage to recharge the battery of 100 AH capacity quickly at 10 Amp rate.

The equipment shall comprise of:-

1. AC mains switch/MCB 230/250 Volt Single Phase with fuses/MCB
2. Pilot lamp/LED type to indicate AC supply ON.
3. Ballast choke
4. Single Phase Double Wound Transformer for rectifiers
5. Main transformer single phase variac with rough and fine control to charge battery in steps of

6-12, 12-18, 18-24, 24-30, 30-36, 36-42 volts.
6. Full wave bridge connected plate/solid state silicon rectifier
7. Fuses for rectifier output
8. Moving Coil Ammeter 96-mm sq. flush mounting type (0-15 Amps.)
9. Moving Coil Voltmeter 96 mm sq flush mounting type (0-50 Volts)
10.Voltmeter fuses
11.DC ON/OF switches with fuses.

The sheet steel cubicle of the rectifier unit shall also accommodate the switches for charge rate selection,
incoming from battery and various apparatus for battery control.

The chargers should have in-built automatic input voltage stabilizer in the range of 180 volt to 275 volt to
facilitate steady output voltage and current from the charger.
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5. CABINET

The charger shall be enclosed in a cabinet made of sheet steel of not less than 1.5 mm thickness and
should be suitable for mounting on a plane surface/floor with ventilation louvers on two sides and finish
painted with synthetic enamel paint of white on inside and opeline green on outside. Two coat of zinc
primer shall be applied before finishing synthetic enamel paint. The cabinet shall have vermin proof
construction. The cabinet legs shall be of adequate height and strength and should provide minimum
clearance of 100 mm from ground.

6. FRONT PANEL MOUNTINGS

The following provisions conforming to relevant ISS shall be made on the front panel:

1. Voltmeter to indicate battery/charger DC voltage
2. Voltmeter to indicate incoming AC voltage
3. Ammeter to indicate charging/load current
4. Indicating LEDs to indicate:-

a. Supply of power;
b. Charger on;
c. Input voltage less than 180 Volt

5. Audio/Visual alarm to indicate:-

a. Power failure;
b. Charger failure;
c. Battery disconnection/failure;
d. Battery reverse; and
e. DC under/Over voltage.

In case of failure of charger on fault, it should give buzzer as well as LED indication. However, the
buzzer alarm should be provided with a reset switch. The indicating instruments shall be of class 1.0
accuracy

7. TRANSFORMER

The power transformer rectifier unit of the battery charger shall be designed for adequate VA rating
but in any case it should not be less than 700 VA and should be rated for 300 V at factor of safety of
3. The heat dissipation and power control system should be designed with a factor of safety of 8.
Rating of silicon diode should not be less than 15 A.

Please note, necessary documentary evidence, showing transformer rating of 700 VA along with test
certificate from manufacturer, if bought-out, shall be enclosed, for approval of the owner.

8 PROTECTION

The charger should have built-in reverse polarity protection with indication lamp so as to protect the
battery from high drains. The charger should also have MCB in the output circuit for protection from
short circuits.

9. LIGHT EMITTING DIODES
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For the purpose of indication LED indicators shall be provided.

10. SWITCHES AND FUSES

Control and instruments switches shall be of toggle type. All fuses shall be of HRC type and of
English Electric/L&T make only.

11. LABELS

All front panel mounted equipment as well as the equipment mounted inside the cabinet shall be
provided with individual labels with equipment designation engraved on aluminium plate (stickers
are not acceptable).

12. WIRING

The charger shall be supplied completely wired ready for external connections at the terminal blocks.
All the wiring shall be carried out with 1100 V Grade PVC insulated standard copper conductor of 2.5
Sq.mm. Colour coded wires should be used to facilitate easy tracing, as under :-

A. Single Phase AC Circuit:-

1. Red for Phase
2. Green for Earthling
3. Black for Neutral

B. D.C. Circuit:-

1. Red for Positive
2. Black for Negative

C. Control Wiring:- Gray for annunciation and other control circuits.

13. FERRULES

Engraved core identification ferules, marked to correspond with the wiring diagram shall be fitted at
both ends of each wire.

14. EARTHING TERMINALS

The battery charger cabinet shall be provided with two separate suitable earthing terminals of good
quality and adequate size.

15. TESTING

The manufacturers on each battery charger shall carry out the following tests and copy of the tests
certificate for each charger shall be submitted:-

1. Checking of wiring and continuity of circuits and visual inspection
2. High voltage test on the equipment with accessories. (All equipment and wiring should

be tested for with-standing the power frequency voltage of 2 KV r.m.s. for 20
seconds.)
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3. Checking of charging current and load currents.
4. Checking of relays operation, alarm circuit operation, lamp indication, charger failure,

mains failure, load fuse failure and annunciation (manufacturer’s test certificate for the
instruments shall also be furnished).

5. Regulation and Ripple tests.
6. Efficiency test.
7. Burn-out/Heat-run test (for 10 Hrs.)

16. CIRCUIT DIAGRAM AND WRITE-UP

It is desired that the complete schematic of the charger is provided on a permanently
laminated/engraved plate of suitable thickness, which has to be bolted/riveted at the four corners
on the inside face of rear door. In addition, one more plate of similar type and dimension shall be
provided on the outside of the rear door providing guidelines and instructions for operation of the
charger. The guidelines and schematic to be provided on the plates shall be as per our approval for
which separate drawings shall furnish, after award of contract.

17. TERMINALS

Separate terminals shall be provided for connecting load and battery leads to the charger.  All
terminals shall be of M12 size. Suitable copper lugs for connecting the load wiring are to be
provided.

It would be the bidder responsibility to prove the adequacy of its design by submitting all technical
particulars and relevant graphs to show suitability of charger for supplying load on continuous
basis.

18. PRINTED CIRCUTT BOARD

The printed circuit boards should be made out of glass fiber re-in forced epoxy boards and should
be coated with suitable protective coating for protection against humidity and corrosion.

19. POLARITY MARKING

The polarity marking of the terminals shall be marked for identification. The positive terminal may
be identified by “P” or (+) sign or red colour mark and the negative terminal may be identified by
“N” or (-) or blue colour. Terminal marking shall be permanent and non-deteriorating.

20. MANUAL OF INSTRUCTIONS

The manufacturer shall supply a copy of the Instruction Manual for commissioning and initial
testing of the charger and maintenance during service with every charger supplied.

21. PACKINGThe charger shall be securely packed in wooden crates suitable for handling during transit
by rail/road so as to avoid any loss or damage during transit.
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11. LT upto (1100 V) XLPE Insulated

1.0 SCOPE:

1.1 The scope of this specification covers the design, manufacture inspection and testing the finished ISI
marked LT (1100 volts, 31/2 x25 Sq.mm to 400 Sq.mm stranded, compact aluminum conductor, with
XLPE insulated, PVC inner sheathed, galvanized steel strip armored/unarmoured and overall PVC
sheathed Black colour cable conforming to IS:7098 /88 with latest amendments and as per
specification detailed.

2.0 RATED VOLTAGE:

2.1 The rated voltage of the cable shall be 1100 Volts AC with the highest system voltage of 1100  Volts
between phases of the effectively earthed three-phase transmission system.

2.2 The cables shall be capable of operating continuously under the system frequency variation of ± 3 Hz,
voltage variation of ± 10% and a combine d frequency – voltage variation of ± 10%.

3.0 APPLICABLE STANDARDS:

i) Unless otherwise stipulated in the specifications, the latest version of the following Standards  shall be
applicable:
IS 7098 (Part 2)-Cross-linked Polyethylene insulation for Cables.
IS 8130-Conductors for insulated electrical cables and flexible cords.
IS 10810(series)-Methods of tests for cables.
IS 10418-Drums for electric cables.
IS 3975-Specification for mild steel wires, strips and tapes for armouring of cables.
IS 5831-Specification for PVC insulation sheath for electric cables.
IS 10462-Fictitious calculation method for determination of dimensions of protective coverings of
cables Part 1 - Elastomeric and thermoplastic insulated cables.

ii) The cables manufactured to any other International Standards like BSS, IEC or equivalent standards
not less stringent than Indian Standards are also acceptable. In such cases the Manufacturer shall
enclose a copy of the equivalent international standard, in English language.

4.0 CONSTRUCTION:

4.1 Conductor: - The cable conductor shall be made from stranded aluminum to form compact sector
shaped conductor having resistance within the limits specified in IS:8130/1984 and any amendment
thereof. The wires shall be laid up together with a suitable right hand lay. Stranded Class 2 – as per
the IS:8 130 / IEC 60228/ BS 6360 standards.

4.2 Insulation: - The insulation shall be cross linked polyethylene applied by extrusion and shallbe steam
(wet) cured as pre IS:7098(1)1988 and curing in hot water tank/bath is not accepted.:

Sl.No. Properties Requirements

1. Tensile Strength 12.5N/mm², Min.

2. Elongation to break 200 percent, Min

3. Aging in air oven:
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a) Treatment: Temperature: 135±3°C
Duration: 7 days

b) Tensile Strength variation: ±25 percent, Max
c) Elongation variation: ±25 percent, Max

4. Hot set:
a) Treatment: Temperature: 200±3°C

Time under load 15 min
Mechanical stress 20N/cm²

b) Elongation under load 175 percent, Max
c) Permanent elongation (set) after cooling 15 percent, Max

5. Shrinkage:
a) Treatment: Temperature 130±3°C

Duration 1 hour
b) Shrinkage 4 percent, Max

6. Water absorption (Gravimetric):
a) Treatment: Temperature: 85±2°C

Duration 14 days
b) Water absorbed 1 mg/cm², Max

7. Volume Resistivity
1x1014 ohm-cm, Mina) at 27°C

b) at 70°C 1x1013 ohm-cm, Min
8 Thermal Resistivity 350 degrees C cm/W

9 Powerfactoratmaximumconductor 0.008
temperature

10 Dielectric strength 22 kV/mm

4.3.1 The XLPE insulation should be suitable for specified 1.1 KV system voltage.

4.3.2 The manufacturing process shall ensure that insulations shall be free from voids.

4.3.3 The insulation shall withstand mechanical and thermal stresses under steady state and transient
operating conditions.

4.3.4 The insulation of the cable shall be high stranded quality, specified in IS:7098 (Part-II/1985).
Withstand continuous conductor temperature of 90 deg C, which means higher continuous rated
current carrying capacity.

4.3.5 The cables can operate even at conductor temperature of 130 deg C continuously and
250 deg C during a Short Circuit condition

4.4        SHEATH :
The sheath shall be suitable to withstand the site conditions and the desired temperature. It should be
of adequate thickness, consistent quality and free from all defects. The PVC sheath shall be extruded
as per IS:7098 (Part – I/1988). IEC:60502 Part– I,BS:6622, LSOH to BS:7835.

4.5 ARMOUR :
Armoring shall be applied over the inner sheath with single galvanizedsteel complying with the
requirements of IS:3975/1979. The dimensions of the galvanized strip shall be as specified in table 4
of the IS:7098/Part-I/1988. The armour wire shall be applied as closely as practicable. The direction of
the lay of the armour shall be left hand. The joints in armour wire shall be made by brazing or welding
and the surface irregularities shall be removed. A joint in any wire shall be atleast 300mm from the
nearest joint in any other armour wire in the complete cable and shall be as per IS:7098 Part 1, IS:
3975.
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The cable without armouring shall also be accepted of type detailed in price schedule.

4.6 OUTER SHEATH : Extruded PVC ST2,  outer sheath as per IS:5831/1984, IS:7098

Part 1, IEC:60502 Part – 1, BS:6622, LSOH to BS:78 35. shall be applied over armoring with suitable
additives to prevent attack by rodents and termites. Outer sheathing shall be designed to offer high
degree of mechanical protection and shall also be heat, oils, chemicals, abrasion and weather resistant.
Common acids, alkalis, saline solutions etc., shall not have adverse effects on the PVC sheathing
material used.

4.7 The cables should be suitable for use in solidly earthed system.

4.8 The power cables shall be manufactured to the highest quality, best workmanship with scientific
material management and quality control. The Manufacturer shall furnish the quality plan, giving in
detail the quality control procedure / management system.

4.9 The cable shall be suitable for laying in covered trenches and/or buried underground to meet the
outdoor application purposes.

4.10 The parameters of the LT power cables to be supplied shall be as specified below

Nom. cross
sectional

area
(Sq.mm)

Nom.
Thickness
of XLPE

Insulation
mm main

core

Armoured Max.DC AC current rating

Nom.
Steel

Armour
size (mm)

Approx.
Overall

dia. (mm)

Approx,
Weight

(kg/km)

Conductor
Resistance at

20oC
(ohm/km)

In air
(amps)

In
Grpund
(amps)

25 0.90 4 X 0.8 22.8 821.0 1.200 95 97
35 0.90 4 X 0.8 24.9 961.0 0.868 117 116
50 1.00 4 X 0.8 28.1 1195.0 0.641 140 134
70 1.10 4 X 0.8 33.0 1569.0 0.443 176 167
95 1.10 4 X 0.8 35.8 1903.0 0.320 221 199
120 1.20 4 X 0.8 39.0 2303.0 0.253 258 227
150 1.40 4 X 0.8 42.9 2720.0 0.206 294 255
185 1.60 4 X 0.8 47.5 3276.0 0.164 339 287
240 1.70 4 X 0.8 52.7 4048.0 0.125 402 333
300 1.80 4 X 0.8 58.4 4872.0 0.100 461 375
400 2.00 4 X 0.8 65.6 6101.0 0.0778 542 426

4.11 The short circuit current of the LT cable to be as specified below

Sq.mm of LT Cable Short Circuit Current(KA)
25 2.420
35 3.370
50 4.790
70 6.680
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95 9.030
120 11.400
150 14.200
185 17.500
240 22.600
300 28.200
400 37.600

5.0 SYSTEM DETAILS:

General Technical particulars
Nominal system voltage (rms) (U) 0.44KV
Highest system voltage   (rms) (Um) 1.1 KV
Number of Phase 3
Frequency 50Hz
Variation in Frequency +/- 3%
Type of Earthing Solidly Earthed
Total relay & circuit breaker Operating time 15 – 20 cycles

6.0 CLIMATIC CONDITIONS:

(a) Maximum ambient air temperature (in shade) 450 C
(b) Maximum ambient air temperature (under sun) 500 C
(c) Maximum daily average ambient air temperature 350 C
(d) Maximum yearly average ambient air temperature 300 C
(e) Maximum humidity 100%
(f) Altitude above M.S.L. Up to 1000M
(g) Average No. of thunder storm days per annum 50
(h) Average No. of dust storm days per annum Occasional
(i) Average No. of rainy days / annum 90
(j) Average Annual Rain fall 925mm
(k) Normal tropical monsoon period 4 months
(l) Maximum wind pressure 150 kg/Sq.M

7.0 DESIGN CRITERIA:

i. The cables that are covered in these specifications are intended for use outdoor , under the climatic
conditions and installation conditions described in the technical specification.

ii. For continuous operation of the cables, at specified rating, the maximum conductor temperature shall
be limited to the permissible value as per the relevant standard, generally not exceeding 90°C under
normal operation and 250°C under short – circuit conditions.

iii. The cables in service will be subject to daily load cycles, of two peaks during a day; morning peak and
evening peak, with around 25% to 50% loading during the nights.

iv. The materials used for outer sheaths shall be resistant to oils, acids and alkalis.

v. The cables shall have the mechanical strength required, during handling and laying.
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vi. The cables shall be designed to withstand the thermo-mechanical forces and electrical stresses during
normal operation and transient conditions.

vii. The cables shall be designed to have a minimum useful life span of Thirty-five years.

viii. The detailed design drawings shall be submitted along with Purchase order.

8.0 MANUFACTURE PROCESS:

Cross-linking of the insulation materials (pre compounded polyethylene) shall be conforming to IS:
7098 (Part – II) and the proof of purchase of the above insulating material shall be submitted and is to
be offered for stage inspection..

9.0 MATERIALS:

9.1 Conductor: -The conductor shall be of stranded construction. The material for conductorshall consist
of the plain aluminum of H2 or H4 grade as per clause – 3 of IS 8130/ 1984.

9.2 The minimum number of wires shall be 53 for circular compacted 400 sq. mm aluminumconductor as
per table – 2 of IS 8130/ 1984.

10.0 CORE IDENTIFICATION:

10.1. The core identification for 31/2 core cables shall be provided, by suitable means, like, byapplication of
individual colour or colored stripes, or by numerals or by printing on the cores as per clause 13 of IS:
7098 - Part 2

10.2. For identification of different coloring of XLPE Insulation, or by using colored strips, red,yellow and
blue colors respectively shall be used to identify the phase conductors.

11.0 LAYING UP OF CORES:

The cores shall be laid together with a suitable right hand lay. The interstices at the center shall be
filled with a non- hygroscopic material.

12.0 INNER SHEATH (COMMON COVERING):

12.1 The laid up cores shall be provided with inner sheath applied either by extrusion. It shall be ensured
that the shape is as circular as possible. The inner sheath shall be so applied that it fits closely on the
laid up cores and it shall be possible to remove it without damage to the insulation.

12.2 The thickness of the inner sheath (common covering) shall be given as follows:

CALCULATED DIAMETER IN MM OVER LAID UP
CORES [REF IS 10462 (PART 1)] THICKNESS OF INNER

SHEATH (Min) mm
Over Up to and including

_ 25 0.3
25 35 0.4
35 45 0.5
45 55 0.6
55 _ 0.7

12.3 When one or more layers of binder tapes are applied over the laid up cores, the thickness ofsuch tapes
shall not be construed as a part of inner sheath.
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13.0 ARMOURING:

13.1 Armouring shall be single strip steel wire applied over the inner sheath as closely aspracticable. The
direction of the lay of the armour shall be left hand.

13.2 The armour shall consist of galvanized strip steel The dimensions of the galvanized steelwires shall be
4 X 0.8 mm (Nominal)

13.3 The joints in the armour strip shall be made by brazing or welding and the surface irregularities shall
be removed. A joint in the wire shall be at least 300-mm from the nearest joint in any other wire in the
complete cable.

13.4 Manufacturers shall furnish the calculation / data sheet for the short circuit carrying capability of the
Armour.

14.0 OUTER SHEATH:

14.4 The outer sheath shall be applied by extrusion. It shall be applied over the armouring shall consist of
poly-vinyl chloride (PVC) compound, conforming to the requirements of type ST-2 of IS 5831. Suitable
additives shall be added to give anti termite protection.

14.5 The minimum thickness of the PVC outer sheath shall be as per IS:10462 and as detailed.

Calculated diameter under the outer sheath [IS 10462 Part
1] – mm Nominal thickness of the

outer sheath (ts) - mm
Over Up to and including

_ 15 1.24
15 25 1.40
25 35 1.56
35 40 1.72
40 45 1.88
45 50 2.04
50 55 2.20
55 60 2.36
60 65 2.52
65 70 2.68
70 75 2.84
75 _ 3.0

14.6 IDENTIFICATION:

The outer sheath shall have the following information embossed or indented on it; ISI marking, the
manufacturer’s name or trade mark, the voltage grade, the year of manufacture and the letters
“DDUGJY, Name of Employer” The identification shall repeat every 300/350mm along the length of the
cable. Outer sheath of cable shall be black in permanent colour.

15.0 INSPECTION AND QUALITY CONTROL:

The Manufacturer shall furnish a complete and detailed quality plan for the manufacturing process of
the cable. All raw materials shall conform to relevant applicable standards and tested for compliance to
quality and requirement. During the manufacturing process, at all stages, inspections shall be made to
check the physical and dimensional parameters, for verification to compliance to the standards. The
Manufacturer shall arrange, for inspection by the purchaser, during manufacture with one month



Volume-III : Section-I
Technical Specifications

335

advance notice for verifying the various stage inspections as specified in the quality assurance plan
enclosed to verify the quality control process of the Manufacturer.

16.0 TYPE TESTS:
Type test certificates from Accredited NABL Testing Laboratories for 1.1 kV XLPE, shall be submitted
along with Purchase order. The Type Tests should have been conducted not later than 5 years as on
the date of supply.

16.1 Stage wise Inspection: The Manufacturer shall offer the stage wise inspection as detailed in the in the
quality assurance plan

16.2 All acceptance tests shall be conducted in the presence of the Employer’s representative.
16.3 The supplier shall give 10 days advance notice for inspections, and witnessing of tests by the Employer

representative.
16.4 The following type tests shall be conducted on the cable.

Sl. No. Test Requirement
Test method Ref

Part no of IS:
10810

a) Tests on conductor
i) Tensile test IS:8130 2
ii) Wrapping test IS:8130 3
iii) Resistance test IS:8130 4

b) Tests for armoured wires and strips Clause 15.2 & IS:3975 36 to 42
c) Test for thickness of insulation and Clause  4.3,   14.2   & 6

sheath 16.2
d) Physical tests for insulation: Clause 4.2

i) Tensile strength and elongation at 7
break
ii) Aging in air oven 11
iii) Hot test 30
iv) Shrinkage test 12
v) Water absorption (gravimetric) 33

e) Physical tests for outer sheath IS: 5831
i) Tensile strength and elongation at 7
break
ii) Aging in air oven 11
iii) Shrinkage test 12
iv) Hot deformation 15

f) High voltage test Clause 22.7 45
g) Flammability test Clause 22.8 53

17.0 ACCEPTANCE TEST:

17.1 The sampling plan for acceptance test shall be as per IS 7098 part -II, Appendix ‘A’.

17.2 The following shall constitute the acceptance test.

a. Tensile test for aluminum.
b. Wrapping test for aluminum.
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c. Conductor resistance test.
d. Test for thickness of insulation.
(i) Test for thickness of inner and outer sheath.
(ii) Hot-set test for insulation.
(iii)Tensile strength and elongation at break test for insulation and outer sheath.
(iv)High voltage test.
(v) Insulation resistance (volume resistivity) test.

18.0 ROUTINE TEST:

The following shall constitute routine tests:
o Conductor resistance test.
o High voltage test.

19.0 DETAILS OF TESTS:

19.1 Unless otherwise mentioned in this specification, the tests shall be carried out in accordance with
appropriate part of IS: 10810.

19.2 High Voltage Test at room temperature:
The cables shall withstand a voltage of 3KV AC (rms) at a frequency of 40 to 60 Hz or an AC voltage of
7.2kV , between conductors and between conductors and ECC ( if any) for a period of 5 minutes each
test connection.

19.3 Flammability test: Period of burning after removal of the flame shall not exceed 60 seconds and the
unaffected (uncharred) portion from the lower edge of the top clamp shall be at least 50-mm.

Employer reserves the right to select a random sample of 1.1 kV UG cable from the Manufacturer’s end
which are ready to dispatch and also ongoing cable laying works and the same samples will be sent to
any testing laboratory as desired by Employer. If the testing results are found to be not satisfactory
Employer reserves the right to reject the entire batch of cable received and insists for replacement of
material free of cost. The decision of Employer in this regard is final.

20.0 PACKING:

20.1 The cables, as per specified delivery lengths, shall be securely wound /packed in non-returnable
wooden drums, capable of withstanding rough handling during transport by Rail, Road, etc. The
packing should withstand storage conditions in open yards. The cable drums shall conform to IS
10418-1982 or equivalent standard. The dimensional drawings of wooden drums shall be furnished
with the Purchase order. The drum shall be provided with circumferential lagging of strong wooden
planks. The end of the cable shall be sealed with good quality heat shrink sealing caps. The sufficiently
required additional sealing caps shall be supplied for use of testing during laying and jointing at site
and to seal spare lengths of cable. The packing should be able to withstand the rigorous of transport.
The following information in bold letters in English shall be painted on the flanges.

a. Name & Address of the manufacturer, Trade name/Trade mark/Brand
b. ISI Marking
c. Size of cable (Cross section) rated voltage, standard, insulation, cable code, drum No., and

year of manufacture.
d. Length of cables (Meters)
e. Direction of rolling
i) Net weight (in Kg)
ii) Gross weight (in Kg)
iii) Owners purchase order reference.

21.0 SEALING OF CABLE ENDS ON DRUMS:
21.1 The cable ends shall be sealed properly so that ingress of moisture is completely prevented. The

individual core endings shall be sealed effectively with water resistant compound applied over the core
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and provided with a heat shrinkable or push-on or Tapex or cold shrinkable type cap of sufficient
length with adequate cushion space so that the conductor does not puncture the cap in case of
movement of the core during unwinding or laying. Before sealing, the semi conducting layer on the
cores may be removed for about 2 mm at each end, to facilitate checking the insulation resistance
from one end, without removing the sealing cap at the other end.

21.2 The three cores should have an overall heat shrinkable or push-on or Tapex or cold shrinkable type
cap with adequate end clearance, and sufficient cushioning to prevent puncturing of the overall sealing
cap due to stretching of the cores. The sealing cap shall have sufficient mechanical strength and shall
prevent ingress of moisture into the cable. The ends of single core cables shall also be sealed on the
same lines to prevent entry of moisture.

22.0 CABLE LENGTHS:

The cables shall be supplied in continuous lengths of 500 m or more with 5% tolerance and cable shall
on the wooden drums only.

23.0 QUANTITY TOLERANCE:

A +3% tolerance shall be allowed on the ordered quantity including 300-m cable as spare.
24.0 MARKING:

24.1 The packed cable drum shall carry the following information, clearly painted or stenciled.
a. The letters ‘DDUGJY, Name of Employer’
b. Reference to Standard and ISI mark.
c. Manufacturer’s Name or trade mark.
d. Type of cable & voltage grade.
e. Number of cores.
f. Nominal cross- sectional area of conductor.
g. Cable code.
h. Length of cable on the drum.
i. Direction of rotation.
j. Gross weight.
k. Country of Manufacture.
l. Year of Manufacture.
m. Purchase order and date.
n. Address of consignee.

25.0 GUARANTEED TECHNICAL PARTICULARS:

The manufacturer, shall furnish the guaranteed technical particulars of the cable offered in the GTP
format provided.

26.0 DRAWING & LITERATURE:

(i) The following shall be furnished along with the tender
Cross sectional drawings of the cables, giving dimensional details.

An illustrated literature on the cable, giving technical information, on current ratings, cable constants,
short circuit ratings, de rating factors for different types of installation, packing date, weights and other
relevant information.

27.0 GUARANTEE: The cable manufactured shall be guaranteed for the period of 18 months from the date
of receipt at stores.

28.0 The Manufacturer shall furnish a copy of valid BIS licence for ISI marking without which the cable shall
not be accepted.

GUARANTEED TECHNICAL PARTICULARS FOR 1.1 KV
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Manufacturer's Name
Class of Power Cable

1
Name  of  the  Manufacturer  and  country  of origin

2 Country of Manufacture
3 Type of cable / cable code
4 Applicable standard

5
Voltage

a. Rated Nominal voltage

b) Rated Maximum voltage

6
Suitability for :

a. Earthed system

7

Conductor
a) Nominal cross section (sq.mm)

b) Material

c) Shape

d) Diameter of conductor (mm)

e) Number of wires per conductor (Nos.)

f) Nominal diameter of wire in conductor (mm)

8

Insulation XLPE
a) Curing process (furnish details separately)

b) Material/Composition

c) Dia over insulation

i. Nominal (mm)

ii. Average (mm)

iii. Minimum (mm)

9

Inner sheath

a) Type / composition

b) Material

d) Tolerance on thickness

e) Diameter of cable over sheath (mm)

10

Armouring

a) Material

b) Dia of  wire

Nom. (mm)
Min. (mm)
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11

Outer sheath
a) Type / composition
b) Material

c) Nominal thickness

d) Tolerance on thickness

e) Diameter of cable over sheath (mm)

12

Anti-thermite treatment to outer sheath

a) Material
External overall dia of cable
Short  circuit  rating  of  conductor  90  deg.  C  operating
temperature for 1 Sec.

13 Minimum  cable  bending radius  (in  terms  of cable diameter)
14 Permissible maximum tension

15
Continuous   current   rating   under   specified insulation
conditions at conductor temperature of 65 deg. C and 90 deg.
C.

16 Ground Temperature 30 deg. C

17 Thermal resistivity of soil 150 deg. C CM/W

18 Depth of laying  200 mm

19 Ambient Air temperature  40 deg. C

20 No. of circuits 1 OR 2
21 Spacing between two circuits

22 Formation

23
Maximum  permissible  conductor  temperature for continuous
operation under specified installation conditions (deg. C)

24 Conductor temperature at rated current (deg. C)

25 Basic impulse level at conductor temperature of 90 deg. C (KV)

26 Impulse wave shape

27 Power frequency with stand voltage (KV)

28 Tan Delta at 50 Hz (at U.KV and 90   (-5/+10) deg. C

29 Sheath voltage at max. load

30 Withstand voltage of sheath on spark test

31

Permissible short circuit current ratings of conductor

i) 0.1 Sec KA
ii) o.2 Sec KA
iii) 0.5 Sec KA
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iv) 1.0 Sec KA

32

Conductor resistance DC & AC
a) at 20 deg. C (d.c)/A.C. ohm/KM
b) at 90 deg. C (d.c)/A.C. ohm/KM
c) at 105 deg. C (d.c)/A.C. ohm/KM over load temp) a.c. (ohm)

33

Equivalent  star  resistance  at  50  Hz  of  3 phase
current
a) at 20 deg. C (d.c)/A.C. ohm/KM

b) at 90 deg. C (d.c)/A.C. ohm/KM

c) at 10% continuous overload temperature (ohm/KM)

34

Star reactance at 50 hz (ohm/KM)

Approximate impedance at 50 hz per KM

a. at 20 deg. C ohm/KM
b. at 90 deg. C ohm/KM
c. at 10% continuous overload temperature (ohm/KM)

35 Self-electrostatic capacitance per phase (Micro farad/KM)

36

Maximum power factor at charging KVA of cables when laid
direct in ground at normal voltage & frequency

a) at ambient Temperature

b) at Maximum conductor Temperature

37

Impedance

a)Positive and negative sequence impedance 37 (ohm/KM)

b)Zero sequence impedance (ohm/KM)

c) Zero sequence data

38

Series reactance / Resistance

a) Series resistance (ohm/KM)
Series reactance (ohm/KM)

Shunt capacitive reactance (ohm/KM)

39
Sheath resistance at 20 deg. C ohm/KM

40
Surge impedance of cable (ohm/KM)

41
IR value at amient temperature per KM

Maximum magnitude of partial discharge at 1.5 U.o
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At Ambient Temperature (Po)
At High Temperature (Po)
Losses per Km.

NOTE : (i) Cable Conductor size 400 sq. mm

a) Total 3 phase dielectric loss

i. One circuit alive  Kw/KM

ii. Both circuits alive KW/KM on each circuit
b) Total 3 phase resistive loss
i. One circuit alive  Kw/KM

ii. Both circuits alive KW/KM on each circuit
c) Total 3 phase sheath / screen loss
i. One circuit alive  Kw/KM

ii. Both circuits alive load KW/KM on each circuit

42
d) Other losses due to reinforcement

43 One circuit alive  KW/KM

44

Both circuits alive KW/KM on each circuit
Total losses
i. One circuit alive KW/KM

ii. Both circuits alive KW/KM
Charging  current  at  rated  voltage  per  Km (Amps)

45

Short  circuit capacity  of  conductor  for  one second at 90
deg. C prior to short circuit and 250 deg. C during short circuit
(KA)

46

Screening  factor  of   cable  for   calculating interference  on
control  and  communication cables :
Approximate  value  of  attenuation  of  carrier current  signals
operating  over  a  frequency range
i. 50 KC/s- dB/KM
ii. 100 KC/s- dB/KM
iii. 150 KC/s- dB/KM
iv. 200 KC/s- dB/KM

47

Shipping weight and size of cable drum
a) Size of Drum
i. Dia of Drum (M)
ii. Width of Drum (M)
iii. Gross Weight (Kgs)
iv. Length of cable per Drum(M)
v. Weight of Cable (Kg/M)
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Current Rating Factor

Derating Factors

1. VARIATION IN GROUND TEMPERATURE :

Ground Temperature (deg. C) : 15 20 25 30 35 40 45

Rating Factor

2. VARIATION IN DEPTH OF LAYING :

Depth of Laying (Meters): 0.7 0.9 1.0 1.2 1.3 1.5

Rating Factor

3. VARIATION IN THERMAL RESISTIVITY OF SOIL

Thermal Resistivity of Soil : (deg. C cm/watt) 100 120 150.0 200 250
Rating Factor

4. VARIATION IN AIR TEMPERATURE :

Air Temperature (deg. C) : 25 30 35 40 45 50 55

Particulars
Single Point Bonded Both End Bonded
65 deg. C

Amps
90 deg C

Amps.
65 deg. C

Amps
90 deg. C

Amps
Current Rating conductor size 400 Sq. mm

a) In Ground
i. Of each circuits (when both the circuits alive)
b) In Duct

i. Of each circuits (when both the circuits alive)

ii. Of one circuits (when other circuit is isolated)

c) In pipe, one cable per pipe.

i. Of each circuits (when both the circuits alive)

ii. Of one circuits (when other circuit is isolated)

d) In Air

i. Of each circuits (when both the circuits alive)
ii. Of one circuits (when other circuit is isolated)
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Rating Factor

5. VARIATION DISTANCE (MM) :

Axial Distance (mm) Between circuits : 100 200 300.0 400 600 800
Rating Factor
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AB CABLE

A. AERIAL BUNCHED CABLES FOR 33kV LINES

SCOPE:

This specification covers requirements of XLPE insulated, 33 kV Aerial Bunched Cables for overhead
lines.

1. Qualifying Requirement of AB Cable Manufacturer/Supplier

The manufacturer should have manufactured, successfully type tested and supplied at least one
hundred (100) kms of 33 kV or above voltage grade XLPE armoured and/or AB Cable in the last five
(5) years as on the date of bid opening.

2. COMPOSITION OF THE CABLE

The Composite cable shall comprise three single-core cables twisted around a bare aluminium alloy
messenger wire, which will carry the weight of the cable.

3. RATED VOLTAGE

The rated voltage of the cables shall be 33 kV and the maximum operating voltage shall be  36 kV.

4. APPLICABLE STANDARDS

Unless otherwise stipulated in this Specification, the following standards shall be applicable:

i) IS: 7098 (part-II) – 1985 – Cross linked Polyethylene Insulated PVC Sheathed Cables.
ii) IS:9130-1984-Conductors for Insulated Cables
iii) IS: 398 (Part-IV) – 1979 – Aluminium Alloy Conductors.

5. DETAILS OF SINGLE CORE CABLE

5.1 The cable conductors shall be or round standard and compacted aluminium, of nominal cross sectional
area 95 mm2.

5.2 Conductor Screen

The conductor screen shall be of extruded semi-conducting cross linked polyethylene compound of
thickness as per relevant IS.

5.3 Insulation

The Insulation shall be of extruded cross linked polyethylene (XLPE) of nominal insulation thickness as
per relevant IS and its properties shall conform to IS:7098 (Part-II).

5.4 Insulation Screen

The insulation screen shall be as per IS:7098 (Part-II).

5.5 Outer Sheath

The outer sheath shall be black polyethylene.
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6. MESSENGER (NEUTRAL CONDUCTOR)

6.1 The bare messenger wire shall be of 120 mm2 (nominal area) aluminium alloy, generally conforming to
IS:398 (Part IV) – 1979, comprising multi strands and shall be suitably compacted to have smooth
round surface to avoid damage to the outer insulating sheath of single-core phase cables twisted
around the messenger.

6.2 There shall be no joints in any wire of the stranded messenger conductor except those made in the
base rod or wire before finally drawing.

7. TESTS

7.1 The following tests shall be carried out on the single-core cables as per IS-7098 (Part-II).

7.1.1 Type Tests

a) Tests on conductor:

i) Tensile test

ii) Wrapping test

iii) Resistance test

b) Tests for thickness of insulation and sheath

c) Physical tests for insulation:

i) Tensile strength and elongation at break

ii) Agency in air oven

iii) Hot test
iv) Shrinkage test
v) Water absorption

d) Tests for outer sheath:

i) Tensile strength and elongation at break

ii) Ageing in air oven

iii) Shrinkage test
iv) Hot deformation
v) Bleeding and blooming test.

e) Partial discharge test
f) Bending test
g) Dielectric Power factor test:

i) As a function of voltage
ii) As a function of temperature

h) Insulation resistance test
g) Heating cycle test
k) High voltage test
l) Flammability test

7.1.2 Acceptance Test
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a) Tensile Test

b) Wrapping Test

c) Conductor resistance test

d) Test for thickness of insulation and sheath

e) Hot set test for insulation

f) Tensile strength and elongation at break test for insulation and sheath

g) Partial discharge test

h) High voltage test

i) Insulation resistance (volume resistivity) test

7.1.3 Routine Tests

a) Conductor resistance test

b) Partial Discharge Test

c) High voltage test

7.2 The following tests shall be carried out on the bare messenger wire in accordance with IS:398 (Part-
IV).

Type Tests/Acceptance Test

a) Breaking Load Test (on finished wire
b) Elongation Test
c) Resistance Test

8. PACKING AND MARKING

8.1 Packing

Cables shall be supplied in returnable wooden drums conforming to IS: 10418.  The standard length of
the bunched cable in each drum shall be 250 meters (+/-) 10%.  Other lengths may be acceptable
subject to the approval of employer/purchaser.

8.2 Marking

The Cable drum shall carry the information as per the requirements of IS: 7098 (Part-II).  However,
exact details of  maerking/embossing, color of outer sheath etc.   will be as per the detailed purchase
order.

8.3 Suitable identification marks shall be given on the outer sheath to clearly distinguish three phases of
the bunched cable.

AB CABLE
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B. AERIAL BUNCHED CABLES FOR 11kV LINES

SCOPE:ThisspecificationcoversrequirementsofXLPEinsulated,11kVAerialBunchedCablesforoverh
eadlines.

1.0 QualifyingRequirementofABCableManufacturer/Supplier
Themanufacturershouldhavemanufactured,successfullytypetestedandsuppliedatleastonehundred(100)km
sof11kVorabovevoltagegradeXLPEarmouredand/orABcableinthelastfive(5)yearsas onthedateofbidopening.

2. COMPOSITIONOFTHECABLE

Thecompositecableshallcomposethreesingle-corecablestwistedaroundabarealuminiumalloy
messengerwire,which will carrythe weightofthecable.

3. RATEDVOLTAGE

Theratedvoltageofthecablesshallbe6.35kV/11kVandthemaximumoperatingvoltageshallbe 12kV

4. APPLICABLESTANDARDS

Unlessotherwisestipulated inthisspecification,the followingstandardsshall be applicable:

i) IS:7098 (part-II)–1985 –Cross linkedPolyethylene Insulated PVC SheathedCables
ii) IS:8130-1984-ConductorsforInsulated Cables
iii) IS:398(Part-IV)–1979 –Aluminium AlloyConductors

5. DETAILSOFSINGLE CORECABLE

5.1 Thecableconductorsshallbeofround,strandedandcompactedaluminiumofnominalcrosssectionalar
ea35mm2and70mm2.Correspondingnominalconductordiameterandnumberofwires
intheconductor shall be as giveninclause5.7.

5.2 ConductorScreen

The conductorsscreenshall be ofextruded semi-conductingcrosslinkedpolyethylenecompound
ofthickness notless than0.5 mm.

5.3 Insulation

TheInsulationscreen shall be as perIS:7098 (PartII).

5.4 Insulationscreen

The Insulationscreedshallcompriseextruded semi-conductingcompoundand/orsemi-
conducting tape.Thickness ofthescreenshall benotless than0.6 mm.

5.5 OuterSheath
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Theoutersheathshallbeblackpolyethylene.
Thenominalthicknessofsheathshallbe1.8mmanditshallconformtothe technicalrequirementsof
ST-3of EIC-502

5.6 DimensionalandElectricalData

The DimensionalandElectricalData forsingle–core cable isgivenbelow:

S.No. Description Nominal area of conductors
35 mm2 70mm2

I. Nominal conductor
diameter(mm)/No.  of  wires  in
conductor

6.8/6 10/12

II. Approx over dia of cable (mm) 22 25

III. Max   D.C.   resistance   at   200c
Ohm/Km

0868 .443

IV. Max SC current for 1 Sec. KA 3.4 6.7
V. Max continuous load (amps) 106 156

Note:Duetolimitationofshortcircuitcurrentrating,itisrecommendedthat70mm2cableisusedtheba
selineforthefirst4-
5kmsfromthe33/11kVsubstationandthereafterthelowersizeofcablei.e.35mm2canbeuseddepend
inguponthelineloading.Normallythecurrentloadingof70mm2cableshouldnotexceed145ampsand
thatof35mm2cableas95amps.Foramaximum ambienttemperatureof500C.

6. MESSENGER(NEUTRALCONDUCTOR)

6.1 Thebaremessengerwireshallbeof70mm2(nominalarea)aluminiumalloy,generallyconformingtoIS:
398(PartIV)–
1979,comprisingofseven(7)strandsandshallbesuitablycompactedtohavesmoothroundsurfacetoa
voiddamagetotheouterinsulatingsheathofsingle-corephasecables twistedaroundthemessenger.

6.2 Thereshallbenojointsinanywireofthestrandedmessengerconductorexceptthosemadeinthe base
rodorwire before finally drawing.

6.3 The technicalcharacteristicsof messenger wire shallbe as follows:

i. Nominalsectionalarea(mm2) 70

ii. Nos.ofwire 7

iii. Nominal dia of wires /compacted
conductor(approx.)mm

3.5/10

iv. Approx.Masskg/Km 184
v. D.Cresistance at 20oC Ohm/Km 0.493
vi. Breakingload(KN) 20

vii. Modulusofelasticity (approx)KN/mm2 59
viii. Coefficientoflinearexpansion 23X10-6oC
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Note:thevalueofitemvaboveistobeguaranteed.Atoleranceof(-)5%ispermissibleonthevalueinitem vi above.

7. DESIGNATIONANDPARAMETEROFFINISHEDCABLES

The designationandparameteroffinishedcables aregiveninthefollowingtable:

S.No. Designation Complete bunched cables
Overalldiaapprox
mm

Totalmass(Approx.)Kg/Km

I. 3x35+70 53 1450
II. 3x70+70 59 1900

Note:thefirstpartofthedesignationreferstothenumberandsizeofphaseconductorandthesecond tothe size
ofmessengerwire .The sizes shown representthe nominalcrosssectional areainmm.

8. TESTS

8.1 The followingtests shall be carried outonthe single-core cables asperIS-7098 (Part-II).

8.1.1 TypeTests

a) Testson conductor:

i) Tensile test

ii) Wrappingtest

iii) Resistancetest

b) Testsforthickness of insulation andsheath

c) Physicaltestsforinsulation:

i) Tensile strengthandelongationat break

ii) Agency in airoven

iii) Hottest
iv) Shrinkage test
v) Waterabsorption

d) Testsforouter sheath:

i) Tensile strengthandelongationat break

ii) Ageing in airoven

iii) Shrinkage test
vi) Hotdeformation
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vii) Bleeding andblooming test.
e) Partial dischargetest
f) Bending test
g) DielectricPowerfactortest:

i) Asafunction of voltage
ii) Asa function oftemperature

h) Insulationresistance test
g) Heatingcycletest

k) High voltage test
l) Flammability test

8.1.2 AcceptanceTest

a) TensileTest

b) Wrapping Test

c) Conductorresistancetest

d) Test forthickness of insulationand sheath

e) Hot set testforinsulation

f) Tensile strengthandelongationatbreaktestfor insulationand sheath

g) Partial dischargetest

h) High voltage test

i) Insulationresistance(volume resistivity) test

8.1.3 RoutineTests

a) Conductorresistancetest

b) PartialDischargeTest

c) High voltage test

8.2 ThefollowingtestsshallbecarriedoutonthebaremessengerwireinaccordancewithIS:3
98(Part-IV).

TypeTests/AcceptanceTest

a) Breaking Load Test (on finished wire
b) ElongationTest
c) Resistance Test

9. PACKINGAND MARKING

9.1 Packing



Volume-III : Section-I
Technical Specifications

351

CablesshallbesuppliedinreturnablewoodendrumsconformingtoIS:10418.Thestandardlengthofthebunchedc
ableineachdrumshallbe1000meters(+/-)10%.Otherlengthsmaybeacceptable subject
totheapprovalofemployer/purchaser.

9.2 Marking

The Cable drum shall carry the information as per the requirements of IS: 7098 (Part-II).  However, exact
details of  marking/embossing, color of outer sheath etc.  Will be as per the detailed purchase order.

9.3 Suitable identification marks shall be givenontheouter sheath to clearlydistinguish
threephases ofthe bunchedcable.
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12. LT Aerial Bunched Cables
(APPLICABLE FOR LT AB CABLE WITH XLPE INSULATION ONLY)

1. SCOPE:

This specification covers XLPE insulated Aluminum cable twisted over a central bare Aluminum Alloy
messenger wire for use of L.T. Over-Headlines in Rural Electrification System. The Aerial Bunched
cable and messenger wire should be confirming to IS.

(Sizes: of the cable)

1.01 1X16 (Ph) + 1X25 (bare messenger cum neutral) SQ. MM.

1.02 1X16 (Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting)SQ.
MM.

1.03 3X16(Ph)+1X25 (bare messenger cum neutral) SQ. MM.

1.04 3 X 16(Ph) +1x25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ.
MM.

1.05 1X25(Ph)+1x25 (bare messenger cum neutral) SQ. MM.

1.06 1X25(Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ.
MM.

1.07 3X25(Ph)+1X25 (bare messenger cum neutral) SQ. MM.

1.08 3 X 25(Ph) +1x25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ.
MM.

1.09 1X35(Ph)+1X25 (bare messenger cum neutral) SQ. MM.

1.10 1x35(Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ.
MM.

1.11 3X35(Ph)+1X25 (bare messenger cum neutral) SQ. MM.

1.12 3X35 (Ph) + 1x25 (bare messenger cum neutral)+ 1x16 (insulated Street lighting) SQ.
MM.

1.13 3X50(Ph)+1X35 (bare messenger cum neutral) SQ. MM.
1.14 3X50 (Ph)+1x35 (bare messenger cum neutral) +1x16 (insulated Street lighting) SQ. MM.
1.15 3X95(Ph)+1X70 (bare messenger cum neutral) SQ. MM.
1.16     3X95(Ph)+1X70 (bare messenger cum neutral) SQ. MM.+1x16 (insulated Street

lighting)SQ. MM.

2. RATED VOLTAGE:

The rated voltage of the AB cables shall be 1100 volts

3. APPLICABLE STANDARDS:

Unless otherwise stipulated in this specification the following Standards shall be applicable.

i) IS – 14255/1995   :  ABC cables 1100 volts.

ii) IS – 8130/1984 : Conductors for insulated cables.

iii) IS – 398/Pt.IV/1994: Aluminium alloy conductor.

iv) IS – 10418/1982   : Drums for electric cables
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4. GENERAL:

The AB cable covered under this specification should be suitable for use on three phase, 4 wire
earthed system for working voltage up to 1100 V. It should confirm the relevant standards stated
above and others if applicable.

The phase conductor shall be 95 mm², 50 mm², 35 mm, 25 mm² and 16 mm²  XLPE insulated and the
messenger-cum-neutral conductor of sizes 70 mm², 35 mm² and 25 mm² shall be bare heat treated
aluminium-magnesium-silicon alloy wires containing 0.5% magnesium and approximately 0.5% silicon
confirming to IS: 398 (Part-IV):1979 and its latest amendment, if any.

5. PHASE CONDUCTORS:

5.1 The phase & street lighting conductor shall be provided cross linked poly ethylene insulation applied by
extrusion. The thickness of insulation shall not be less than 1.2 mm up to 35mm² and shall not be less
than 1.5 mm for above 35mm² at any point and insulation shall be so applied that it fits closely on the
conductor and it shall be possible to remove it without damaging the conductor. The insulated
conductors shall generally conform to the standards IS-14255:1995.

5.2 The phase conductors shall be provided with one, two & three ‘ridges’ for easy identification.

5.3 The tensile strength of the aluminum wire used in the conductor shall not be less 90 N/mn².

5.4 The standard size and technical characteristics of the phase conductors shall be as shown in the Table-
1.

TABLE-I

Nominal
Sectional area in

mm²

No. of
Strands

Diameter of Compacted
conductor in mm

Approx. Mass
Kg/KMs.

Max. DC
Résistance at 20ºc

(Ohm/km)

Insulation
Thickness in

mm

1 2 3 4 5 6
16 7 4.4 42 1.91 1.2
25 7 5.6 65 1.20 1.2
35 7 6.7 95 0.868 1.2
50 7 8.0 127 0.641 1.5
95 19 11.0 266 0.320 1.5

NOTE: 1) The resistance values given in col.5 are the max. permissible.

Tolerance of + 5% is allowable on dimension.

6. MESSENGER-CUM-NEUTRAL WIRE:

6.1 The bare messenger wire shall be of aluminium alloy generally confirming to IS–398/Pt.IV/94
composed of 7 strands and shall be suitable compacted or stranded to have smooth round surface to
avoid damages to the overall insulation of phase & neutral conductor twisted around the messenger.
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6.2 There shall be no joint in any wire of the stranded messenger Conductor except these made in the
base rod or wires before final drawing.

6.3 The sizes and other technical characteristics of the messenger wire shall be as given in the Table No.2.

TABLE –2

Nominal Sectional
Area in mm²

No. of strands
Diameter of

Compacted conductor
in mm

Diameter of
Strandedconductor

in mm
Approx. Mass

Kgs/KMs
Max .DC Resistance

1 2 3 4 5 6
25 7 5.6 6.42 65 1.380
35 7 6.7 7.56 95 0.986
70 7 9.4 10.65 196 0.492

NOTE: while limiting values in col. 3 is to be guaranteed a tolerance of + 5% will be permissible.

7. XLPE INSULATION:

The insulation shall generally conform to IS-14255

Sr.No. Property Requirement

1 Tensile Strength 12.5 N / mm² Min

2 Elongation at break 200 % Min.

3 Ageing in air over

a Treatment: Temperature & duration 135 ± 3ºC & 7 days

b Tensile strength variation ± 25% Max.

c Elongation variation ± 25% Max.
4 Hot Set

Treatment temperature, 200 ± 3ºC,
a Time 15 minutes

Under load, mechanical stresses 20 N /cm².

b Elongation under load 175 % max.

c Permanent elongation (set) after cooling 15 % Max

5 Shrinkage

a Treatment temperature duration
130 ± 3ºC

For 1 hour
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Sr.No. Property Requirement

b Shrinkage 4% Max
6 Water absorption (Gravimetric)

a
Treatment– Temp. 85 ± 2ºC

Duration 14 days

b Water absorbed 1 mg. / cm² max.

8. TYPE TEST:

A. Test for Phase/Street Light Conductors

(iv) Tensile Test (IS-8130)

(v) Wrapping Test (IS-8130)

(vi) Conductor Resistance Test (IS-8130)

B. Test for Messenger:

(i) Breaking load test (to be made on finished conductor) -(IS-398/ Pt.IV/ 1994 with latest
revision)

(ii) Elongation test (IS - 398 / Pt.IV/1994)

(iii) Resistance test (IS - 398 / Pt. IV /1994)

(iv) If insulated , the test of insulation as per relevant IS will be applicable

C. Physical test for XLPE insulation

(v) Tensile strength and Elongation at break

(vi) Ageing in air oven

(vii) Hot set test

(viii) Shrinkage test

(ix) Water absorption (Gravimetric)

(x) Carbon black 1. Content & 2. Dispersion

D. Test for thickness of insulation

E. Insulation Resistance (Volume Resistivity ) Test

F. High Voltage Test
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Note: The Manufacturer should submit the entire above type test of Govt. of India’s approved
Laboratory along with their offer.

Optional Test:

Bending test on the completed cable:

Bending test shall be performed on a sample of complete cable. The sample shall be bent around a
test mandrel at room temperature for at least one complete turn. It shall then be unwound and the
process shall be repeated after turning the sample around its axis 1800. The cycle of this operation
shall be then repeated twice.

The diameter of mandrel shall be 10 (D+d).

Where

D = Actual diameter of cable (i.e. the min. circumscribing diameter in mm) d = Actual diameter of the
phase conductor in mm

No cracks visible to the naked eye are allowed.

9. ACCEPTANCE TESTS:

Tests for Phase / Street Light Conductors:

a. Tensile test (for Phase / Street light conductor)

b. Wrapping test (for Phase / Street light conductor)

c. Breaking load test for messenger conductor
d. Elongation  test for messenger conductor

e. Conductor Resistance test

f. Test for thickness of insulation

g. Tensile strength and elongation at break test

h. Hot set test ( For XLPE insulation)

i. Insulation Resistance test

j. High voltage test

10. PACKING MARKING:

10.1 The LT AB cable shall be wound in nonreturnable drums conforming to IS-10418/1982 “Specification
for Reels and Drums for bare wire” of the latest version thereof. The drums shall be marked with the
following:
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d) Manufacturers name

e) Trade mark if any

f) Drum number

g) Size of Conductor

h) Size of Messenger

i) Voltage grade

j) Number of lengths of pieces of Cable in each drum

k) Gross mass of the packing

l) Net mass of Cable

m) ISI mark

10.2 The drums shall be of such a construction as to assure delivery of conductor in field free from
displacement and damage and should be able to withstand all stresses due to handling and the
stringing operation so that cable surface not dented, scratched or damaged in any way during
transport and erection. The cable shall be properly lugged on the drums

10.3 The cable drums should be suitable for wheel mounting.

11. STANDARD LENGTH:

The standard length of drum will be 500 meter with + 5%

Non-standard Length:

Nonstandard length not less than 50% of the standard length shall be accepted to the extent of 10%
of the ordered quantity.

12. INSPECTION:

All tests and inspections shall be made at the place of manufacturer unless otherwise especially agreed
upon by the manufacturer and purchaser at the time of purchase. The manufacturer shall afford the
inspector representing the purchaser all reasonable facilities, without charge, to satisfy him that the
material is being furnished in accordance with this specification.

13. EXPERIENCE:

The manufacturer must have some experience of manufacturer and supply of this cable to any
Electricity Board. Copy of order executed and performance report may be submitted along with the
offer.

14. TYPE TEST CERTIFICATES:
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The duly attested copy of Type Test Certificate of the offered sizes of AB cable, as per IS: 14255/1995
with latest amendment/revision be submitted from any Govt. laboratory or from a NABL accredited
laboratory along with the offer. Type Test Certificate shall not be more than Five Years Old from Date
of supply.

However, if the same are not available at the time of bidding, the same may be submitted after order
but before commencement of supply.

In case, the bidder is not able to submit the Type Test Certificate from any Govt. laboratory or from a
NABL accredited laboratory   for any size of cable, the same shall be conducted by the bidder free of
cost without any additional financial liability on utility.  For this purpose, Type test Report of a phase
wire or messenger wire once tested shall be accepted for all other combination. For example,  if 1x16
+ 25 sq mm  and 3x35 + 25 sq mm  already tested  then this will be valid  for 3x16+25 sq  mm   (as
phase wire of 16 sq mm and messenger wire of 25 sq mm are already tested)  and  for  3x35 + 25 sq
mm  + 16 sq mm  (as phase wire of  35 & 16 sq mm and messenger wire of 25 sq mm are already
tested.

15. SUBMISSION OF ISI LICENSE FOR IS14255:1995

The Manufacturer are required to submit duly attested photo copy of the valid ISI License up to the
date of delivery for supply of these AB cables/wires and they should also submit GTP failing which, the
offer would be ignored.

16. IMPORTANT:

In absence of valid ISI License/GTP duly filled in/and copy of type test certificate of Govt. approved
Laboratory, duly attested by authorized person, offer will be liable to be ignored without any further
correspondence.

17. ISI MARKING:

The material supplied shall be conforming to Indian Standard Specification and also with ISI marking
as applicable and even after inspection of the lot, if the materials received at site is found without ISI
marking, the lot shall be rejected and no further correspondence shall be entertained in this regard.

Exact details of marking/embossing, color of outer sheath etc. will be as per the detailed purchase
order.

GUARANTEED TECHNICAL PARTICULARS (G.T.P.)

Technical information and Guaranteed Technical Particulars (G.T.P.) for LT Aerial Bunched Cable (XLPE
insulated only) of sizes:
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1.01 1X16 (Ph) + 1X25 (bare messenger cum neutral) SQ. MM.

1.02 1X16 (Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting)SQ.
MM.

1.03 3X16(Ph)+1X25 (bare messenger cum neutral) SQ. MM.

1.04 3 X 16(Ph) +1x25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ.
MM.

1.05 1X25(Ph)+1x25 (bare messenger cum neutral) SQ. MM.

1.06 1X25(Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ.
MM.

1.07 3X25(Ph)+1X25 (bare messenger cum neutral) SQ. MM.

1.08 3 X 25(Ph) +1x25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ.
MM.

1.09 1X35(Ph)+1X25 (bare messenger cum neutral) SQ. MM.

1.10 1x35(Ph) + 1X25 (bare messenger cum neutral) + 1x16 (insulated Street lighting) SQ.
MM.

1.11 3X35(Ph)+1X25 (bare messenger cum neutral) SQ. MM.

1.12 3X35 (Ph) + 1x25 (bare messenger cum neutral)+ 1x16 (insulated Street lighting) SQ.
MM.

1.13 3X50(Ph)+1X35 (bare messenger cum neutral) SQ. MM.
1.14 3X50 (Ph)+1x35 (bare messenger cum neutral) +1x16 (insulated Street lighting) SQ. MM.
1.15 3X95(Ph)+1X70 (bare messenger cum neutral) SQ. MM.
1.16     3X95(Ph)+1X70 (bare messenger cum neutral) SQ. MM.+1x16 (insulated Street

lighting)SQ. MM.

PART – A

Manufacturer has to confirm following important requirements:

Sr.
No.

Particulars
confirmation

1 AB Cable shall be manufactured and supplied Confirming to IS: 14255/1995
with latest Amendment if any Yes

2 Cable drums/label shall bear ISI Mark Yes

3 ISI License shall remain valid till order is Completed Yes

4 Colour of  XLPE Insulation – Black

4a 1X16  + 1X25 SQ. MM. Yes

4b 1X16 + 1X25 + 1x16 SQ. MM. Yes

4c 3X16+1X25 SQ. MM. Yes

4d 3 X 16 +1x25 + 1x16 SQ. MM. Yes

4e 1X25+1x25 SQ. MM. Yes

4f 1X25 + 1X25 + 1x16 SQ. MM. Yes

4g 3X25+1X25 SQ. MM. Yes

4h 3 X 25 +1x25 + 1x16 SQ. MM. Yes

4i 1X35+1X25 SQ. MM. Yes
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4j 1x35 + 1X25 + 1x16 SQ. MM. Yes

4k 3X35+1X25 SQ. MM. Yes

4l 3X35  + 1x25 + 1x16 SQ. MM. Yes

4m 3X50+1X35 SQ. MM. Yes

4n 3X50 +1x35 +1x16 SQ. MM. Yes

4o 3X95+1X70 SQ. MM. Yes

4p 3X95+1X70 +1x16  SQ. MM. Yes

5 Shape – compacted Yes

6 Standard length in case 500 mtrs+ 5 % tolerance longer length acceptable Yes

7 Non-Standard length  50% of Std. length up to 10%of ordered quantity Yes

8 Packing shall contain only one Length. Yes

9
Packing material: Wooden drums as per  IS: 10418/1982 duly painted Yes

9a 1X16  + 1X25 SQ. MM. Yes
9b 1X16 + 1X25 + 1x16 SQ. MM. Yes
9c 3X16+1X25 SQ. MM. Yes
9d 3 X 16 +1x25 + 1x16 SQ. MM. Yes
9e 1X25+1x25 SQ. MM. Yes
9f 1X25 + 1X25 + 1x16 SQ. MM. Yes
9g 3X25+1X25 SQ. MM. Yes
9h 3 X 25 +1x25 + 1x16 SQ. MM. Yes
9i 1X35+1X25 SQ. MM. Yes
9j 1x35 + 1X25 + 1x16 SQ. MM. Yes
9k 3X35+1X25 SQ. MM. Yes
9l 3X35  + 1x25 + 1x16 SQ. MM. Yes
9m 3X50+1X35 SQ. MM. Yes
9n 3X50 +1x35 +1x16 SQ. MM. Yes
9o 3X95+1X70 SQ. MM. Yes
9p 3X95+1X70 +1x16  SQ. MM. Yes
10 Following shall be embossed on cable & Marking on drum shall be as per IS:

14255/1995 Yes

10a Purchaser (Employee) Yes
10b 1100 Volts Yes
10c IS:14255/1995 Yes
10d Year of manufacture Yes
10e Trade Mark Yes
11 Conductor –
11a For Phase 16 mm² ,25 mm², 35 mm², 50 mm² & 95 mm² Aluminium as per Yes
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IS 8130/1984
11b For Messenger wire 25 mm², 35 mm² & 70 mm² Aluminium Alloy as per IS

398/Pt.IV/1994 Yes

12 Maximum Conductor resistance at 20ºC For Phase Conductor
12a 16 mm² Conductor – 1.91 Ohm/KM Yes
12b 25 mm² Conductor – 1.20 Ohm/KM Yes
12c 35 mm² Conductor – 0.868 Ohm/KM Yes
12d 50 mm² Conductor – 0.641 Ohm/KM Yes
12e 95 mm² Conductor – 0.320 Ohm/KM Yes

For messenger conductor
12e 25 mm² Conductor – 1.380 Ohm/KM Yes
12f 35 mm² Conductor – 0.986 Ohm/KM Yes
12g 70 mm² Conductor – 0.492 Ohm/KM Yes
13 Minimum average XLPE Insulation thickness for AB Cable
13a 16 mm² - 1.2 mm Yes
13b 25 mm² - 1.2 mm Yes
13c 35 mm² - 1.2 mm Yes
13d 50 mm² - 1.5 mm Yes
13f 95 mm² - 1.5 mm Yes
14 Volume resistivity of insulation
14a At 27ºC – 1 x 10^13 Ohm-cm. Min Yes
14b At 70°C – 1 x 10^11 Ohm-cm. Min Yes
15 Tensile strength of Insulation & sheath -12.5 N/mm² Min. Yes
16 Elongation at break of Insulation and Sheath –200% Min. Yes
17 Overall tolerance in supply of ordered total quantity shall be + 2 %( Plus and

minus two %) Yes
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PART- B

Manufacturer has to furnish below details about material for information:

Sr.
No. Particulars confirmation

1 ISI License for IS:14255/1995 Yes

1a Number

1b Date of expiry

2
Approximate weight of 1000 meters length (Weightin Kgs.)

2a

Size of cable Alum. Alu. Alloy XLPE Total
1X16  + 1X25 SQ. MM.
1X16 + 1X25 + 1x16 SQ. MM.
3X16+1X25 SQ. MM.
3 X 16 +1x25 + 1x16 SQ. MM.
1X25+1x25 SQ. MM.
1X25 + 1X25 + 1x16 SQ. MM.
3X25+1X25 SQ. MM.
3 X 25 +1x25 + 1x16 SQ. MM.
1X35+1X25 SQ. MM.
1x35 + 1X25 + 1x16 SQ. MM.
3X35+1X25 SQ. MM.
3X35  + 1x25 + 1x16 SQ. MM.
3X50+1X35 SQ. MM.
3X50 +1x35 +1x16 SQ. MM.
3X95+1X70 SQ. MM.
3X95+1X70 +1x16  SQ. MM.

3 Cable Conductor, Circular Compacted? Yes



Volume-III : Section-I
Technical Specifications

363

PART – C (ENCLOSURES)

Manufacturers have to enclose following documents and has to confirm for the same

Sr.
No. Particulars confirmation

1 ISI License Yes

2 Proof if applied for renewal of ISI  License Yes

3

TYPE TEST CERTIFICATE:Type test certificate from Govt. of India
approvedLaboratory Yes

Size of AB Cable

a Name of Lab. &
City Name

b T.R. No.
c Date

4 List of plant and machinery Yes

5 List of testing facility available Yes

6 List of orders pending/executed Yes

6a with Employer Yes

6b with agencies other than Sr. no. 6(a) Yes
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13. XLPE Power Cables (11kV&33 kV)

SECTION I

STANDARD TECHNICAL REQUIREMENT

1.0 SCOPE:

This section covers the standard technical requirements of design, manufacturing, testing, packing
and dispatching of 11 kV and 33 kV XLPE HT Power Cable.

2.0 APPLICABLE STANDARDS

The materials shall conform to the latest editions of the following Indian/International Standards :

IS 7098 Part 2 : 1985 XLPE insulated PVC sheathed cables For working voltages from 3.3 kV up to
and including 33 kV

IS 5831 : 1984 PVC Insulation and Sheath of electric Cables

IS 8130:1984 Conductors for insulated electric cables and flexible cords. IS 613:1984 Copper rods
and bars for electrical purposes.

IS 3975:1988 Mild steel wires, formed and tapes for armouring of cable. IS 10810:1984 Method of
tests for cables.

IEEE-383:1974 Standard for type test of class IE electric cables, field splices, and connections for
nuclear power generating stations.

ASTM-D2843,1993 Standard test method for density of smoke from burning or decomposition of
plastics.

ASTM-D2863, 1991 Standard test method for measuring minimum oxygen concentration to support
candle - like combustion of plastics (oxygen index).

NEMA-WC5,1992 Thermoplastic Insulated Wire and cable for the transmission and distribution of
Electrical Energy.

IEC:754 Test on gases evolved during combustion of electric cables -

(Part-1):1994 Determination of the amount of halogen acid gas evolved during combustion of
polymeric materials taken from cables.

IEC:332 Test on electric cables under fire conditions

(Part I):1993 Test on a single vertical insulated wire or cable. IS 3961 Recommended current rating
for cables -

(Part II):1967 PVC insulated and PVC sheathed heavy duty cables.

IS 10418:1982 Drums for electric cables.

3.0 GENERAL REQUIREMENTS

All cables shall be suitable for high ambient, high humid tropical Indian Climatic conditions. Cables
shall be designed to withstand the mechanical, electrical and thermal stresses under the
unforeseen steady state and transient conditions and shall be suitable for proposed method of
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installation.

Conductor shall be of uniform, of good quality, free from defects Aluminium copper.

Insulation shall be Cross Linked Polyethylene (XLPE) .

For 33 kV and 11 kV cables, conductor screen and insulation screen shall both be extruded, semi-
conducting compound and shall be applied along-with XLPE insulation in a single operation by triple
extrusion process. Method of curing for 33 kV cable shall be "Dry curing/ gas curing " only,
whereas for 11 kV and 3.3 kV cables it shall be "Dry curing/ gas curing / Steam curing".

Extruded Semi-conducting screening and metallic screening of copper tape shall be generally as per
IS 7098 (Part-II) with latest amendments. The semi conducting compound shall be suitable for the
operating temperature of the cable and compatible with the insulating material.

The insulation screen shall be an extruded layer of black semi-conducting compound and
continuously covers the whole area of insulation. The semi-conducting screens should be effectively
cross linked to achieve 90 ᵒ C cable rating. The contact surface between insulation and insulation
screen shall be smooth and free from protrusion and irregularities.

The interface between insulation and insulation screen shall be free of any voids. Insulation screen
shall be strippable type.

The metallic screen shall consist of a layer of copper cable applied in helical form.

Inner sheath - All armoured and multi-core un-armoured cables shall have distinct extruded inner
PVC sheath of black colour.

Armouring - Material for armour for Single Core Cable shall be Aluminum wire. For Multicore cable
it shall be GS wire / flat. Armouring shall be as per relevant IS and it shall have minimum 90%
coverage.

Breaking Load of the joints shall be minimum 95% of the normal armour.

Outer Sheath – It shall be of black colour PVC (type ST2 as per IS 5831) with Cable size and
Voltage grade embossed on it. Sequential marking shall be at every 1 (one ) Meter distance. Word
"FRLS" shall also be embossed on it at every 5 (Five ) meter distance.

FRLS Properties - All cable shall be Flame Retardant, Low Smoke (FRLS) type. Outer sheath shall
have the following properties –

Acid Gas Generation – Max 20% ( as per IEC 754-1)

Smoke density rating: 60% (As per ASTMD 2843)

Flammability test - As per Swedish chimney test F3 as per SEN 4241475

As per IEC 332 part-3 (Category B)

Minimum bending radius shall be 10 D

Repaired cables shall not be acceptable.

4.0 CURRENT RATING OF CABLES

1) Normal current rating shall not be less than that covered by IS 3961. Vendor shall submit data in
respect of all cables in the prescribed format.

2) Tables given de-rating factors for various conditions of cable installation including the following,
for all types of cables shall be furnished.
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- Variation in ambient air temperature. - Variation in ground temperature.
- Depth of laying.
- Cables laid in the ground - Cables laid in trench
- Cables laid in ducts - Soil resistivity.
- Grouping of cables.

3) The value of short circuit withstand current ratings of all cables shall be indicated for a short
circuit for 1 second duration and should also specify the maximum temperature during short
circuit.

4) The following factors shall also be accounted for, while specifying the maximum short circuit
withstand of the cables.

5) Deformation of the insulation, due to thermo-mechanical forces produced by the short circuit
conditions, can reduce the effective thickness of insulation.

6) Conductor and core screens can be adversely affected with loss of screening effect. Likewise the
thermal properties of the outer sheath material can be the limitation.

7) It is essential that the accessories which are used in the cable system with mechanical and/or
soldered connections are suitable for the temperature adopted for the cables.

8) Formula for calculating short circuit current for different duration or curve showing short time
current v/s time for different sizes of cables shall be furnished by vendor.

5.0 CABLE DRUMS

5.1 Cables shall be supplied in non-returnable wooden or steel drums of heavy construction and drum shall
be properly seasoned, sound and free from defects. Wood preservative shall be applied to the entire
drum.

5.2 All Power Cables shall be supplied in drum length of 1000 m. Each drum shall contain one continuous
length of cable. Owner shall have the option of rejecting cable drums with shorter lengths. The cable
length per drum is allowed a tolerance of +5%. The tolerance allowed on total quantity of each size is
as given below.

3.250 meters for cable length upto 10 kms.
3.3100 meters for cable length more than 10 kms. and up to 20 kms.
3.4150 meters for cable length more than 20 kms.

Where the ordered quantity is not multiple of 1000 m and the incremental quantity is very small, the
same may be included in one of the drums. Otherwise, an additional length for the incremental
quantity will be supplied.

5.3 A layer of water proof paper shall be applied to the surface of the drums and over the outer most cable
layer.

5.4 A clear space of at least 40mm shall be left between the cables and the logging.

5.5 Each drum shall carry manufacturer’s name, purchaser’s name, address and contract number, item
number and type, size and length of the cable, net and gross weight stenciled on both sides of drum. A
tag containing the same information shall be attached to the leading end of the cable. An arrow and
suitable accompanying wordings shall be marked on one end of the reel indicating the direction in which
it should be rolled.

5.6 Packing shall be sturdy and adequate to protect the cables, from any injury due to mishandling or other
conditions encountered during transportation, handling and storage. Both cable ends shall be sealed
with PVC/Rubber caps so as to eliminate ingress of water during transportation and erection.
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6.0 TESTS

6.1 Type Tests
The following shall constitute type tests:
i) Tests on conductor

a. Annealing test (for copper)
b. Tensile tests (for aluminium)
c. Wrapping tests (for aluminium)
d. Resistance test

ii) Tests for armouring wires/strips
iii) Test for thickness of insulation and sheath
iv) Physical tests for insulation

a. Tensile strength and elongation at break
b. Ageing in air oven
c. Hot test
d. Shrinkage test
e. Water absorption (gravimetric)

v) Physical tests for out sheath

a. Tensile strength and elongation at break
b. Ageing in air oven
c. Hot test
d. Shrinkage test

vi) Bleeding and blooming tests (for outer sheath)

vii) Partial discharge test

viii) Bending test

ix) Dielectric power factor test

a. As a function of voltage
b. As a function of temperature

x) Insulation resistance (volume receptivity) tests

xi) Heating cycle test

xii) Impulse withstand test

xiii) High voltage test

xiv) Flammability test

6.2 Acceptance tests

The following shall constitute acceptance tests:

a. Annealing test (for copper)
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b. Tensile test (for aluminium)

c. Wrapping tests (for aluminium)

d. Conductor resistance test,

e. Test for thickness of insulation

f. Hot set test for insulation,

g. Tensile strength and elongation at break test for insulation and sheath

h. Partial discharge test (for screened cables only)

i. High voltage test and

j. Insulation resistance (volume resistively) test

6.3 Routine test

The following shall constitute routine tests:
i) Conductor resistance test
ii) Partial discharge test (for screened cables only) and
iii) High voltage tests.

6.4 Optional tests
Cold impact tests for outer sheath (IS:5831-1984) shall constitute the optional tests.

SECTION II

SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES.

1.0 SCOPE

This section of the specification covers project information, site condition, desired Technical parameters
and quantity of XLPE Cable.

1.1 Project Information
a. Customer :
b. Engineer/Consultant :
c. Project Location :
d. Transport facilities

i) Nearest Railway station : /Gauge
ii) Distance from site :

e. Access Roads :

1.2 SITE CONDITIONS

(i) Ambient air temp. (max.) °C :
(ii) Ambient air temp. (min.) °C :
(iii) Design ambient temp. °C :

1.2.1 Relative humidity for design : purposes
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1.2.2 Height above mean sea level in : meters
1.2.3 Earth quake data

i) Seismic zone : IS:1893-84
ii) Seismic acceleration : As per IS 2.2.4

1.2.4 Wind data
Site Wind Pressure Kgf/m2 : As per IS 2.3

1.3 System Particulars

a. Line Voltage (kV) 11/33
b. Highest System Voltage (kV) 12/36
c. Number of Circuits 1
d. Frequency HZ50
e. Neutral effectively earthed
f. Short circuit level (KA) 22.77 KA, 31.8KA / 22.5KA,45KA

1.4 SPECIFIC TECHNICAL REQUIREMNTS
Technical Parameters of the cable shall be as follows:

S. No. PARTICULAR Unit DATA DATA
1 Rated Voltage kV 6.35/11 19.0/33
2 Type of Insulation - XLPE XLPE
3 Single core/ Multi core - Single/Three core Single/Three core
4 Armoured / Unarmoured - Armoured Armoured
5 Material of Conductor - Aluminium/Copper Aluminium/Copper
6 System - 11 kV Earthed 33 kV Earthed
7 Highest System Voltage kV 12 36

8 Conductor size sq. mm 120, 150, 185, 240, 300 150, 185, 240, 300, 400

9 Material Stranded Aluminium/copper Stranded
Aluminium/copper

10 Shape of Conductor Circular Circular
11 Short Circuit Current kA 13.12, 18.35 for 3 secs. 13.12, 26.24 for 3 secs

12
Power Frequency Withstand
Voltage KV rms 28 70

13
Lightning Impulse Withstand
Voltage kVp 75 170

14
Continuous Withstand
Temperature Deg C 90 90

15
Short Circuit withstand
Temperature Deg C 250 250

16 Oxygen Index
Min 29 (as per ASTMD

2863)
Min 29 (as per ASTMD

2863)

17 Acid Gas Generation
Max 20% ( as per IEC 754-

1)
Max 20% ( as per IEC

754-1)

18. Smoke Density Generation 60% (As per ASTMD 2843) 60% (As per ASTMD
2843)

19. Flammability Test
As per Swedish Chimney

test
As per Swedish
Chimney test
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SECTION-III
GUARANTEED TECHNICAL PARTICULARS

Sl. No. Item Particulars Unit
1 Manufacturers Name & Address
2 Country of manufacturer
3 Type of cable
4 Applicable standards for manufacturing
5 Applicable standards for testing
6 Rated voltage kV
7 Maximum service voltage kV

8
Maximum continuous current carrying capacity per cable when lain in
air at an ambient air temperature of 50 deg. (single core cables solid
bonded) A

9
Maximum continuous current carrying capacity per cale when lain in
ground at a depth of 1.0 m (ground temp. 40 deg. C and soil thermal
resistivity of 150 deg.c/watt/cm max. Conductor temp. 90 deg. C)
(single core cables solid bonded) A

10 Maximum continuous current carrying capacity per cable when drawing
into duct./pipes (single core cables solid bonded) A

11
Maximum continuous current carrying capacity per cable when lain in
covered RCC trenches at an ambient temperature of 50 Deg. C laying
conditions to be specified (Single core cables solid bonded) A

12 Short circuit withstand capacities for 1 second of (With a conductor
temperature of 90 Deg. C at the commencement

i) Conductor KA
ii) Screen KA
iii) Armour KA
13 Conductor
i) Material & Grade
ii) Nominal cross – sectional area sq.mm
iii) No. of strands
iv) Diameter of each strand (Nominal) mm
v) Max. DC resistance of conductor at 20 Deg. C ohm/km
vi) Max. AC resistance of conductor at 90 Deg. C ohm/km
14 Reactance of cable at normal frequency (Approx) ohm/km

15 Electrostatic capacitance at normal frequency
mircorfarads per
km

16 Charging current
17 Loss tangent at normal frequency at Uo
18 Conductor screen
i) Material
ii) Nominal thickness mm
19 XLPE Insulation
i) Composition
ii) Type of curing
iii) Thickness of insulation (nominal) mm
iv) Tolerance on thickness mm
v) Dielectric constant at normal frequency
vi) Specific insulation resistance at 20 deg. C ohm/km
vii) Min. Volume resistivity at 20 deg. C
viii) Min. volume resistivity at 90 deg. C
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ix)
Min. Tensile strength

kg/sq.cm

x) Min. Elongation percentage at rapture %
xi) Identification of cores
20 1.2/50 microsecond impulse wave withstand voltage kVp
21 5 min. power frequency withstand voltage kV
22 Max. Dielectric stress at the conductor kV/cm
23 Max. Dielectric stress at the conductor screen kV/cm

24 Insulation screen

i) Material
ii) Extruded/wrapped
iii) Nominal thickness mm
iv) Colour
25 Metallic screen
i) Material / composition
ii) Nominal radial thickness / dia
26 Nominal diameter over metallic screen mm
27 Nominal radial clearance allowed under metal sheath mm
28 Type and material of filler

29 Armour
i) Material and type
ii) Dia
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14. 10kVA 1-Phase, 16 KVA (1/ 3-Phase) & 25 KVA 3-Phase L.T. Distribution Box (with MCCBs)

1. SCOPE:
This specification covers the design, manufacture, inspection, testing at manufacturer place and supply
of L.T. Distribution Box with energy meter. Distribution Boxes shall be used for controlling the L.T.
feeders from the L.T. side of Distribution Transformers. The system shall be A.C. 3phase, 4 wires, 433V
or AC single phase 2 wire, 230V, 50 Hz with effectively grounded neutral.

2. SERVICE CONDITIONS:
The equipment to be supplied against this specification shall be suitable for satisfactory continuous
operation under the climatic conditions of the State.

3. SYSTEM DETAILS:
Distribution Boxes are meant for metering, control and protection of Distribution Transformers with
relevant parameters as under:

S.No. Transformer
Capacity kVA

Full Current
Amps

Incoming Circuit
Configuration

Outgoing Circuits
Configuration

1 10 KVA (1-Phase) 43 Amp 45 A SPN MCCB 2 x  32A SP MCCB
2 16 KVA (1-Phase) 70 Amp 80 A SPN MCCB 2 x  50 A SP MCCB
3 16 KVA (3-Phase) 22 Amp 25 A TPN MCCB 6 x  16 A SP MCCB
4 25 KVA (3-Phase) 34 Amp 40 A TPN MCCB 6 x 25A SP MCCB

Each Distribution box shall have provision for fixing of three phase tri-vector energy meter/single phase
meter for DT metering depending upon capacity and type of transformer, 1No. single pole Neutral
(SPN)/Three Pole Neutral (TPN) MCCB at incoming and 2 & 6 Nos. single pole MCCB at outgoing circuit
as per above table. Incoming and Outgoing MCCB shall be connected through insulated connectors.
Cable from the Distribution Transformer shall be connected to the incoming MCCB through energy meter.
Cables from the outgoing terminals of the incoming MCCB shall be connected respectively to the R-Y-B
Phase and Neutral terminals of the insulated bus bars or insulated Multiple Outgoing Connectors. Cables
from insulated bus bars or insulated Multiple Outgoing Connectors shall be connected to the outgoing
MCCBs. Aluminium cable of 16mm2 for 10 KVA / 16KVA and 35mm2 for 25KVA transformer shall be used.
Cable shall be fixed with bus bar or connectors with minimum two screws of size not less than M6.
Insulation provided shall be such that no live part including the screws for holding the cable shall be
accessible by hand/finger.

4. MCCB:
MCCB shall be of reputed make and shall confirm to latest IS. MCCB shall be of fixed rating type. MCCB
shall have rated service short circuit breaking capacity of 10 KA at 0.4 P.F. (lag) with rated insulation
voltage of 660 V. The time current characteristics of MCCB shall be as per the following details:

Multiple of normal Current Setting Tripping Time
1.05 More than 2.5 hrs.
1.2 More than 10 minutes and less than 2 hrs.
1.3 Less than 30 minutes
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1.4 Less than 10 minutes
Multiple of normal Current Setting Tripping Time
2.5 Less than 1 minute
6.0 Less than 5 Seconds

For above test, the reference calibration temperature of the MCCB shall be 500C.

5. ENCLOSURE:
5.1 The enclosure shall be made up of CRCA MS sheet of 18 SWG sheet thickness for 10/16KVA single phase

and of 16SWG for 16/26KVA three phase. The manufacturing process of Box shall be Deep Drawn
Process. No welding joints in the body / doors of box are permitted in Deep Drawn Process.

5.2 The inside dimensions of Distribution Box shall be 300 x 500 x 160mm for 10 &16 kVA single phase
transformer and 1000 x 500 x 170 mm for 16 & 25 kVA three phase Transformer. However, the
dimensions of the box is for reference only, internal clearance as per our requirement shall be strictly
maintained. Overall dimensions of the box shall be such that the box will withstand temperature rise
limits as per IS and Company’s Specification and to have sufficient space for working during
maintenance. The size of the box will depend on the size of Electrical components and other relevant
provision made in IS:13947/(P1,2&3), IS 2086and IS:4237 with latest amendment if any. Adequate slope
on the top of box (as shown in the drawing) shall be provided to drain out rainwater from the top. The
body and door of enclosure shall be individually in one piece without any welding, except for fixing of the
accessories like hinges, clamps, mounting clamps, bolts etc. which shall be spot welded or MIG welded
only. The door of Distribution box shall be fixed on three tamper proof inside hinges not visible from
outside. Hinges shall be welded from inside of the box and door shall be fixed with the two screws in
each hinge. Hinges shall be made from 1.6mm MS sheet with hinge pin of diameter 3mm. The hinge pin
shall have head on top so that it does not fall down during the normal usage. Base and door shall have
flange / collars as shown in drawing. Collar of Base and door shall overlap by minimum 8mm. Rubber
gasket shall be provided in between base and doors, such that it provides proper sealing between the
door and base of box to avoid ingress of water. Degree of protection shall be IP- 33 as per IS-13947
(amended up to date). Rubber Gasket shall be fixed with suitable adhesive. Two numbers ‘U’ shaped
latch arrangement shall be provided to Seal the door with body for 10/16KVA single phase and three
numbers ‘U’ shaped latch arrangement shall be provided for 16/25KVA three phase. 2.5mm & 8mm
diameter hole shall be provided in U-shaped latch for sealing wires & padlock. Holes provided for sealing
& padlock should be aligned when latch is in closed position. ‘U’ shaped latch arrangement shall be made
from 1.6 mm thick MS sheet and shall be welded from inner side of the box. U-latch shall be joined with
stainless steel rivet.

5.3 Viewing window opening of 80mm x 90mm shall be provided with toughened glass of 5mm thickness as
shown in drawing. Size of glass shall be 100mm x 110mm. Glass shall be provided with a wraparound
single piece rubber gasket (without joint) having minimum depth of 8mm made from good quality rubber
so that it can withstand weather effect. Glass along with rubber gasket shall be fixed from inside of the
door of distribution box with powder coated glass holder made of 20 SWG MS sheet without any welding
joint and by draw process. Glass holder shall be fixed with minimum four welded screws & nuts from
inside and not visible from outside.

5.4 Mounting arrangement of the meter shall be as shown in the drawing. It should be raised from the base
of box by 15mm (minimum). It should be suitable for different makes of meters. Galvanized/Zinc Plated
adjustable strip shall be provided on meter mounting arrangement for fixing of the meter. Three
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mounting MS screws, one for upper hanger (M4 threads x length 12mm) & two (M4 threads x 25 or
35mm length) in moving slotted flat shall be provided for fixing of the meter.

5.5 Two sets of Louvers (One set on each side) shall be provided. The perforated sheet of 20 SWG CRCA MS
shall be welded from inside of the louvers.

5.6 The surface of the enclosure shall be properly Pre-treated / Phosphated in a 7-Tank process and shall be
applied with a powder coating of about 40 micron thickness. The powder coating shall be of Light
Admiralty Grey colour shade (IS-5:1993 Colour No. 697). Powder coating shall be suitable for outdoor
use. Rating and Type of distribution box shall be printed or embossed on the door of the distribution box.

5.7 EC grade Aluminium Bus bars of 100mm2 (minimum)for Phase and Neutral, capable of carrying full load
current shall be provided. Bus bar shall be completely insulated such that no live part including screws
are accessible by hand/finger after fixing of cables. Insulation shall be Fire retardant. Bus bars shall be
isolated with respect to body.

5.8 Two earthing bolts of diameter 10mm and 25mm long shall be welded from inside of the box and shall
be provided with 2 nuts & washer. Earth marking shall be duly embossed near the earth bolts. There
shall be no powder coating on the earthing bolts.

5.9 One No. Incoming & 2 Nos. outgoing cable holes shall be provided as shown in drawing. Cable holes
shall be provided with superior quality rubber cable glands of internal diameter 30mm. Rubber glands
shall be made such that internal diameter of glands provided for cables should be closed with the rubber
film of minimum 1mm thickness. Cable will go through the glands by piercing the film of the glands.

5.10 For mounting of box on pole, four holes shall be provided the back side of the box as shown in drawing.

5.11 Danger marking shall be provided on the box in red color.
5.12 Name of Utility and name of scheme i.e. DDUGJY shall be embossed on the distribution box.
5.13 Each distribution box shall be supplied with proper packing in 3 ply corrugated box.
5.14 Tolerance permissible on the overall dimensions of box shall be ±3%.

6. FINISHING OF DISTRIBUTION BOX:
The surface of the box shall be properly pretreated / phosphated in 7-tank process and shall be applied
with powder coating. The process facility shall be in house of the manufacturer to ensure proper quality
for outdoor application.

7. ACCEPTANCE TESTS :
Following acceptance tests shall be carried out while inspecting lot of material offered.

a. Visual Examination:
The Distribution box shall be inspected visually, externally and internally for proper Powder Coating
layer, fitting of all the components in accordance with technical Specification.

b. Verification of dimensions:
Verification of dimensions, external / internal clearances will be carried out as per technical
specifications.

c. Verification of fittings:
Components like insulated bus bars, MCCBs, Hinges, Rubber Glands etc will be verified as per
technical specification.
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d. High voltage withstand test at 2.5KV:
The A.C. voltage of 2.5KV, 50HZ shall be applied for one minute as follows:

i) Between Live Parts of each insulated bus bar
ii) Between each insulated bus bar and earthing Screw/bolts
iii) On bus bar insulation.
iv) On PVC coating of PVC cables.

There shall not be any puncture or flash over during this test.

e. MCCB:
Time current characteristics of each rating of MCCB shall be checked as per the requirement of the
specifications.

f. Current Carrying Capacity:
The current of 200 Amp shall be applied for 30 minutes through high current source on each
insulated bus bar. There shall not be overheating of the insulated bus bars during this test.

8. TESTING& MANUFACTURING FACILITIES:
The Tenderer must clearly indicate what testing and manufacturing facilities are available in the works of
manufacturer and whether the facilities are adequate to carry out all Routine & Acceptance Tests. These
facilities should be available to inspection Engineers, if deputed to carry out or witness the tests in the
manufacturer's works. The tenderer must have all the in-house testing facilities to carry out the
acceptance tests on the Box.

9. TESTS:
The Distribution box shall comply with the requirement of IP33. Each type of LV Switchboard shall be
completely assembled, wired, adjusted and tested at the factory as per the relevant standards and
during manufacture and on completion.

i) Routine Test

The tests shall be carried out in accordance with IS 13947 and 8623 include including but not
necessarily limited to the following:

(a) Visual Check

(b) Verification of Component Rating

(c) Other Checks

i) Easy Accessibility and Maintenance

ii) Color Coding provided by colored tapes.

iii) Bus bar dimensions

iv) Degree of Protection check by paper.

(d) Dimension check

(e) Insulation Resistance Tests

(f) Mechanical Operation Tests
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(g) Bus bar support and clearances

(h) Continuity of circuits and Function

(i) Powder Coating

(j) Overload Release setting of the Circuit Breakers

ii) Type Test
The box shall be fully type tested as per the requirement of IS 13947 (Part-1):1993 with latest
amendment. The type test shall be carried out from the Govt. approved laboratories duly
accredited by National Board of Testing & Calibration Laboratories (NABL) of Govt. of India.

10. Prototype & Drawings:-
The manufacturer has to manufacturer the prototype Unit for each rating as per this specification before
bulk manufacturing. The manufacturer should intimate the readiness of prototype to employer. The
Project Manager will inspect the prototype for approval. The manufacturer should submit the final
drawings in line with this specification and prototype to employer for approval before bulk
manufacturing. The approval of prototype & drawings shall be a responsibility of
manufacturer/Contractor. Tentative drawing of box is enclosed herewith.
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20 63,100,200 & 315 kVA L.T. Distribution Box

1. SCOPE:

This Specification covers the design, manufacture, testing at works and supply of Distribution Boxes
made out of CRCA MS for controlling the L.T. feeders from the L.T. side of Distribution Transformers.
The system shall be A.C. 3 phase, 4 wire, 433 V, 50 HZ with effectively grounded neutral.

2. SERVICE  CONDITIONS:

The equipment to be supplied against this specification shall be suitable for satisfactory continuous
operation under the tropical conditions as specified by employer which is as hereunder;

2.1 Maximum ambient temperature (Degree C)

2.2 Maximum temperature in shade (Degree C)

2.3 Minimum Temperature (Degree C)

2.4 Relative  Humidity (percent)

2.5 Maximum Annual rain fall (mm)

2.6 Maximum wind pressure (kg/sq.m)

2.7 Maximum  altitude above mean sea level ( Meter)

2.8 Isoceranic level  (days per year)

2.9 Siesmic level (Horizontal Acceleration)

Moderately hot and humid tropical climate conductive to rust and fungus  growth ….

3. SYSTEM DETAILS:

Distribution Boxes are meant for control and protection of Distribution Transformers with relevant
parameters as under:-

3.4 Applicable Standards:

IS :13947/ (Part 3) (amended upto date) for Isolator (Switch Disconnector)

IS: 13947/ (Part2)(amended upto date) for L.T. MCCBs.

IS: 8623 (amended upto date) for enclosure Box & for degree of protection provided by enclosures
of electrical equipments.

IS: 4237, IS:8623 (amended upto date) – for general requirement of L.T. switchgears.

S.N. Particulars Details
1. KVA rating 63 KVA 100 KVA 200 KVA 315 KVA
2. Voltage 433 V, 3 Ph, ( 3x 250 V)
3. Frequency 50 HZ
4. Phases 3 phase, solidly grounded neutral

5. Approximate full load current of
transformer 84 A 133 A 270 A 440 A

6. No. of Outgoing circuits 2 nos 3 nos 4 nos
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IS 13703 ( Part I & II amended upto date) for HRC Fuse Base and HRC Fuse Link.

IS: 5 /2007 - Colours of Ready Mixed paints and Enamels.
IS: 13871/1993 (amended upto date) – Powder coatings – specifications
IS : 6005/1998 (amended upto date) – Code of Practice for phosphating of iron and steel.
IS: 13411/1992 (amended upto date) – Glass Reinforced Polyester Dough Moulding Compounds

3.5 MANUFACTURE/CONSTRUCTION OF BOXES:

Distribution Boxes shall have Isolator (Switch Disconnector) and HRC fuse base with links on
incoming circuit and single pole MCCBs & Link Disconnector on outgoing circuits with necessary
interconnecting Bus Bars/ Links.

Standard General Arrangement of Isolators, HRC fuse base with links, MCCBs, Link Disconnector,
Neutral Links, Bus Bars, connecting links, Cable termination arrangement etc inside the Box is shown
in the enclosed drawings.

3.6 INCOMING CIRCUIT –

6.1 Isolator (Switch Disconnector) -

Each distribution box shall have one triple pole Isolator (Switch Disconnector), conforming to relevant
latest IS. The supplier shall indicate makes and types of offered isolator in GTP. The supplier shall submit
Type Test Report of the Isolator as specified in Cl. No. 12.3 (II) for approval of Employer before
commencement of supply. The Switch disconnector to be provided in the Distribution Box will be as per
Employer specification.
The Isolator should be front operated triple pole type. The casing of Isolator shall be of non-tracking,
heat resistant insulating material of Dough Moulding Compound (DMC) of D3 Grade as per IS:13411
(amended upto date), no separate enclosure is required. Isolator Base should withstand the breaking
capacity of 80 kA. To extinguish the arc immediately in isolators, in each phase arc-chutes with
minimum 12 strips shall be provided.

The isolator should be front operated triple pole type. The isolator shall be robust in construction and
easy for operation. The handle of the isolator should be detachable easily for security purpose while
working on L.T. circuits.

The characteristics of Isolator shall be as follows:

S.N. Characteristics
Rating

63 KVA 100 KVA 200 KVA 315 KVA

1. Basic uninterrupted duty 200 A 600A
2. Mechanism Manual quick make quick break
3. Standard applicable IS : 13947 amended upto date
4. Utilization category AC –23 A
5. Mechanical Endurance As per IS 13497 amended upto date
6. Electrical Endurance As per IS: 13947 amended upto date
7. Rated Duty Uninterrupted
8 Making /Breaking capacity Not less than requirement of AC –23 A category

9. Two seconds rating 4 KA 8 KA

10. Rated insulation voltage 660 V

The terminal connector strips of the isolator shall be projecting out of isolator of 80 mm
(minimum) in length on cable connection side and 60mm (minimum) on HRC fuse base side as shown
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in the drawings. In 63 /100/200/315 KVA distribution box, the cross section of the strips on outside of
the isolator shall be provided as below:

63/100 KVA - 25X5 mm.

200 KVA- 50X 6 mm

315 KVA- 50X 6 mm

The material of isolator strips shall be EC grade tin-plated copper. The terminal strips shall be
continuous from the point of contact separation inside the Isolator with cross section as mentioned
above throughout the length. Gap of 50mm shall be maintained between each terminal throughout the
length.

6.2 HRC FUSE

HRC Fuse of suitable capacity shall be provided between outgoing terminal of Switch Disconnector
(Isolator) and incoming Busbar to facilitate electrical breaking of the circuit. Each Distribution Box shall
have 3 Nos. of HRC Fuse Base with HRC Fuse Links (Blade type Contacts).

The supplier shall indicate in GTP, the make, type and capacity of HRC Fuse Base and Fuse Links offered.

(i) HRC FUSE BASE

The base of the HRC Fuse shall be of non-tracking, heat resistant insulating material of Dough Moulding
Compound (DMC) of D3 Grade as per IS:13411/1992. The Fuse Base shall be sturdy in construction.

The extension terminal connector strips of the Fuse Base shall be projecting out on both sides, made with
two pieces ( half portion of the terminal contact and extension strip should be continuous in one piece), as
shown in the drawing. The dimensions shall be as shown in the drawing. The material for both strips shall
be tin plated EC Grade copper. HRC Fuse Base & fuse link should have withstand the breaking capacity of
80 kA.

HRC Fuse base shall be suitable for fuse of 200A for 63/100 KVA distribution box and 400 A for 200 KVA
and 630A for 315 kVA distribution box.

(ii) HRC FUSE LINK

The HRC Fuse Links shall be sturdy in construction of “Din Type”. Breaking Capacity shall be 80 kA. For
fault indication red pop up indicator should come out instantly on fusing. Manufacturer’s name, current
rating, breaking capacity and type shall be marked on HRC fuse link.

HRC Fuse link Current rating for 63/100 /200/315 KVA distribution box shall be as follows:

63 KVA - 100 A

100 KVA - 160 A

200 KVA - 315 A.

315 KVA - 500 A

The supplier shall submit Type Test Report of the HRC fuse base and HRC fuse link as specified in Cl. No.
12.3 (III) for approval of Employer before commencement of supply. The HRC fuse base with links to be
provided in the Distribution Box will be as per Employer approval given in the detailed purchase order.

3.7 OUTGOING CIRCUITS:

(i) MCCBs

Each distribution box shall have 6 nos. of single-pole MCCBs in 63 KVA /100 KVA Box, 9 nos of single-
pole MCCBs in 200 KVA box and 12 nos of single-pole MCCBs in 315 KVA box to protect outgoing
circuits. MCCB shall be of reputed make and shall confirm to latest IS. The supplier shall indicate the
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makes and types of MCCBs offered in GTP. The supplier shall submit Type Test Report of the MCCB as
specified in Cl. No. 12.3 (IV) for approval of Employer before commencement of supply. The MCCBs to
be provided in the Distribution Box will be as per Employer approval as given in the detailed purchase
order.

MCCB shall have quick make quick break mechanism. Making of MCCB shall only be manual but breaking
of MCCBs shall be electrical as well as manual.

The detailed specification for MCCBs shall be as under.

S.No. Particulars Details
1. KVA rating 63 KVA 100 KVA 200 KVA 315 KVA
2. Rated current 150  A 200 A

3.
Fixed overload release
setting ( A) 60 A 90 A 120 A 120 A

4. No. of poles Single pole

5.

Rated service short circuit
breaking capacity ( kA)

which is equal to ultimate
breaking capacity as per IS

13947 (amended upto date)

10 KA at 0.4 p.f . ( lag)

The sequence of operation for this test shall be, O - t - CO - t - CO, and t = 3 min.). The test shall be
done at 250V at 0.4 p.f. (lag). Voltage rating phase to phase 433 V and phase to earth 250V.

6. Power factor for short circuit
(Max.) 0.4 lag

7. Utilization category A
8. Rated Insulation Voltage 660 V

The Busbar dropper and Terminal connection strip of Link Disconnector shall be placed in contact
terminal of MCCB as shown in the drawing.

The rated service short circuit breaking capacity as specified above, shall be based on the rated
service short circuit test carried out at specified power factors.

To extinguish the arc immediately in MCCBs, arc-chutes with minimum 8 strips shall be provided.

While the above stipulation regarding the test power factor and the sequence of operation shall be
binding, the other procedure for making the short circuit test and circuit etc. shall generally be in
accordance with the Indian Standard applicable to the type of circuit breakers under test.

7.2 TIME CURRENT CHARACTERISTICS of MCCBs:

The L.T. MCCBs shall have time current characteristics as follows:

Multiple of normal Current
setting Tripping time

1.05 More than 2.5 hrs.
1.2 More than 10 minutes and less than 2 hrs.
1.3 Less than 30 minutes
1.4 Less than 10 minutes
2.5 Less than 1 minute
4.0 Not less than 2 seconds
6.0 Less than 5 seconds
12.0 Instantaneous (less than 40 milli seconds.)
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For above time/current characteristic, the reference calibration temperature of the breaker shall be 50°C.
Deration, if any, up to 60°C. Ambient temperature shall not exceed 10% of the current setting indicated
above.

c. LINK DISCONNECTOR :

Link Disconnector of 200 A capacity shall be provided between outgoing terminal of MCCB & cable
connection to facilitate mechanical breaking (manual isolation) of the circuit. 63 /100 kVA Distribution
Box shall have 6 Nos. of link Disconnectors, 200 kVA distribution box shall have 9 nos of link
Disconnectors and 315 kVA distribution box shall have 12 nos of link Disconnectors.
.
The supplier has to indicate the makes and types of Link Disconnector offered in GTP. The supplier shall
submit Type Test Report of Link Disconnector as specified in Cl.No. 12.3 (V) for approval of Employer
before commencement of supply. The link Disconnectors to be provided in the Distribution Box will be as
per EMPLOYER’s approval as given in the detailed purchase order.

The base of the Link Disconnector shall be of non-tracking, heat resistant insulating material of Dough
Moulding Compound (DMC) of D3 Grade as per IS:13411 (amended upto date). The Link Disconnector
shall be sturdy in construction and easy in operation.

The link of Link Disconnector shall be of Tin-plated E.C. grade copper. The construction of the Link
Disconnector shall be such that it shall be hinged type on cable connection end and disconnectable at
the MCCB end. The disconnection will be with the help of special handle/puller. One handle/puller shall
be supplied alongwith each Distribution Box. The terminal connector strips of the Link Disconnector of
25 x 3  mm cross section, shall be projecting out of Link disconnector for minimum length of 80 mm. on
cable connection side and 40 mm on MCCB outgoing side. The cross section of knife edge link shall be
20 x 5 mm. The material for both the strips and links shall be tin-plated E.C. grade copper. The size of
bimetallic lugs hole & the hole on the disconnectors strip on cable side should be same.

3.8 BUSBARS AND CONNECTIONS:

The Incomer feeder should be on right side of the distribution box and all outgoing feeders will be on left
side of the distribution box, with phase sequence RYB to be maintained. The phase busbars, incoming
droppers and feeder droppers from busbars shall be of EC Grade Aluminium.  The phase busbar strips
shall be of size 25X8 mm for 63 KVA/100 KVA and 40X10 mm for 200 and 40X15 for 315 KVA box.
Feeder droppers shall be 25X8 mm. Incomer dropper of 25 x 8 mm cross section for 63 /100 KVA box
and 40 x 10 mm cross section for 200KVA box and 40X15 for 315 KVA box be provided. All busbars and
droppers shall be properly drilled and de-burred. Each bus bar shall be of one single strip without any
joint.

Busbars shall be provided with durable PVC insulating sleeves of standard colour code for different
phases. Corrugated/Spring & Plain washers shall be used for Nut-Bolt connections.

Busbars shall be mounted on suitable size support insulators which should be tightened from inside. i.e.
once fitted , should not be able to removed.
Minimum clearances, wherever shown, shall be as per General Arrangement Drawing enclosed with this
specifications. Other clearances shall be as per requirement of IS: 4237amended upto date.

3.9 ENCLOSURE:

9.1 The Box & Doors shall be made up of CRCA  MS sheet of 2mm thickness.
9.2 The manufacturing process of Box shall be Deep Drawn process.
9.3 In case of Deep drawn type distribution boxes,  the rounding of corners and  slope  on

Top shall be as shown in the drawing. No joints in the body of the Box are permitted in Deep Drawn
Process.

9.4 The welding process of distribution boxes shall be done by MIG (Metal Inert Gas) welding and
workmanship/finishing should be good enough.
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9.5 For Deep Drawn Box: the general clear dimensions of 63 / 100 KVA DistributionBox shall be 1000 x
1010 x 325 (LXHXW)mm. The center height of distribution box on front side shall be 1000 mm The
general clear dimensions of 200 kVA distribution box shall be 1305 x 1050 x 325 (LXHXW) mm and for
315 kVA distribution box shall be  1545 x 1050 x 325 (LXHXW) mm. The center height of the distribution
box on front side shall be 1050 mm

9.6 The Base and doors of enclosure shall be individually in one piece without any welding, except for fixing
of the accessories like hinges, clamps, mounting clamps, bolts etc.

A.  63/100 kVA boxes shall have two doors as shown in the drawing fixed on right & left side of the box
with four hinges provided from inside of box. On closing of doors, right door shall rest on the left
door. Hinges shall not be visible and approachable after closing the box.

B.  200/315 kVA boxes shall have two doors as shown in drawing fixed on right side & left side of the
box with four hinges on both sides shall be provided from inside of box. On closing of doors, right
door shall rest on the left door. Hinges shall not be visible and approachable after closing the box.

Base and doors shall have flange / collars as shown in drawing. Collar of Base and doors shall overlap
by 10mm. Rubber gasket of suitable size shall be provided in between base and doors, such that it
provides proper sealing between the door and base of box to avoid penetration of dust & ingress of
water. Degree of protection shall be IP- 33 as per IS-8623 ( amended up to date ). Rubber Gasket
shall be fixed with suitable adhesive. Four hinges on each side shall be provided from inside of the box
to fix the doors. Hinges shall be minimum 50 mm in length & made from 2mm thick sheet. Hinge
stainless steel pin diameter shall be 4mm. The hinges shall not be visible from outside.

9.7 The MCCBs, Link Disconnector, Isolator and HRC fuse base with link shall be housed inside the enclosure.
Isolator operating handle shall be accessible only after opening of the doors.

9.8 Four set of Louvers (two sets on each side) of suitable size shall be provided as shown in drawing. The
louvers shall be provided such that heat dissipation is proper. The perforatedsheet of 20 SWG  with 2.5
mm holes shall be welded from inside of the louvers.

9.9 Mounting of components inside the enclosure shall allow free air circulation keeping the clearances as per
drawings attached with specification.

9.10 Locking Arrangement to the Box:
The doors shall be closed with a push fit locking arrangement such that on pressing/pushing the right
door, the distribution box gets locked from inside from top & bottom. This arrangement shall be
operational for opening of the door with a handle provided outside the door. Handle shall be removable
type only. A Nylon washer shall be provided between the handle and door to avoid penetration of water.
One central lock with brass levers shall be provided inside the door. Key way shall be provided on the
door for operating the central lock from outside. Key way shall be provided with cover.

9.11 A suitable cable termination arrangement with support insulators shall be provided on Isolators and Link
Disconnectors. The bimetallic lugs of adequate size, as per enclosed specification & drawing, shall be
provided. Clearances, Creepages and convenience in making connections shall be ensured.

9.12 EC grade Aluminium Neutral Busbar of 300 x 25 x 8 mm for 63/100 KVA box and 525 x 40  x 10 mm for
200 KVA and 40 x 15mm for 315 KVA Box capable of carrying for full load current. Neutral Busbar shall
be isolated with respect to body. The bimetallic lugs of adequate size, as per enclosed specification &
drawing, shall be provided. Neutral Busbar shall be as shown in the drawing attached with the
specifications.

9.13 Bolts of M10 mm and 35 mm length with 2 Nos. plain washer and two Nos. nut are to be provided on
both the sides for earthing of the distribution box. Earthing bolt is to be fixed on U-structure (Earth
Clamp) welded on both sides of the distribution box. Thickness of earth clamp shall be 2mm. The top
surface of the earth clamp shall be properly Zinc plated. Earthing nut bolt and washer should be zinc
plated. There should be no powder coating on top surface of the earthing  clamps.
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9.14 Three bottom plates for 63/100 KVA and 4 bottom plates for 200 KVA and 5 bottom Plates for 315 KVA
shall be provided for incoming and outgoing cables as shown in the drawing. Bottom plate of size 125mm
x 125mm fixed with four screws from inside shall be provided for incoming and outgoing cables. Bottom
plates shall be provided with suitable holes and rubber glands for the cables. Rubber glands shall be
made such that internal diameter of glands provided for cables should be closed with the rubber film of
minimum 1mm thickness. Cable will go through the glands by cutting the film of the glands. Bottom
plates shall also be provided with cable clamps as shown in drawing.

9.15 Necessary fixing arrangement shall be provided at the back of the enclosure to ensure proper fixing on
double pole structure by means of suitable clamps at 4 places.

9.16 Danger marking shall be provided in red colour on the right door of the distribution box. Marking shall be
scratch proof and properly readable.

9.17 All the components inside the Box shall be mounted on CRCA MS strips of 2mm thickness. The mounting
strips shall be provided with required bends or ribs to give the extra strength and shall be powder coated
or zinc plated.

9.18 All joints of current carrying parts shall be bolted with 8.8 grade High Tensile MS Nuts & Bolts,
Corrugated/spring & Plain Washers. The nuts & bolts should be of hexagonal type. All the nuts, bolts &
washers should be properly zinc plated.

9.19 Each distribution box shall be supplied with proper packing in five ply - corrugated box.

9.20 Name plate having details such as Month & year of manufacturing, , Sr.No, and rating of Distribution
box, XXXXX”Name of Employer” shall be riveted on the Distribution box door. Name of Manufacturer shall
be duly embossed on the door of the distribution box. The name plate should be of stainless steel of
thickness 1 mm.

9.21 Incoming and outgoing circuit should be duly highlighted with paint by stencil printing.

9.22 Adequate slope on the top of box shall be provided to drain out rainwater from the top.

9.23 3 Nos. MCCBs and 3 Nos. HRC fuse links in spare should be invariably provided with each box.

9.24 Good-quality plastic sticker leaflet should be pasted inside of distribution box door. The matter of
instruction leaflet shall be provided by the employer. All the instructions in leaflet should be in
Hindi/English/Local language.

3.10 CABLE TERMINATION:

Adequate size of Bimetallic lugs shall be provided for 3½ core, LT XLPE cable on incoming side and out
going side for 63/100/200/315 KVA boxes as below :

Incoming side Outgoing Side

63 KVA 70 sq.mm 50/ 70 sq.mm

100 KVA 150 sq.mm 50/70 sq.mm

200 KVA 300 sq.mm 150 sq.mm.

315 KVA 300 sq.mm 150 sq.mm.

3.11 LUG : Bimetallic lug should be made for electrolytic grade aluminum. Each lug should be copper coated
by electrolytic process and rich layer of tin should be mounted through out the lug to protect from
Galvanic Corrosion. The lugs shall be such that the rich layer of tin should not peel of during operation.
Individual lot should be pre filled with conductive inhibition compound and lug should be duly capped to
prevent oozing of compound. The ductility of material should be such that flow ability of material be
adequate to flow in to the strand of the conductor and withstand on crimping pressure of 8500 PSI. The
cut cross section of the joints
shall be homogeneous.
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3.12 FINISHING OF DISTRIBUTION BOX:
The   outer side and inside surface   of   the   box shall   be   properly   Pre-treated   /Phosphated  in
seven  tank process as per IS: 6005 and shall be applied powder coating of minimum 40 micron
thickness. The Colour shade of light Admiralty gray (as per employer requirement) for 63, 100, 200 and
315 KVA box as per IS: 5/2007 (Colours of Ready Mixed paints and Enamels) shall be applied inside &
outside surface of the box or as per state practice. Powder coating shall be suitable for outdoor use,
conforming IS: 13871 (amended upto date) – Powder coatings. The process facility shall be in-house to
ensure proper quality for outdoor application.

3.13 TESTS & TEST CERTIFICATES:

In case of bought out items, routine and acceptance tests as per relevant IS and this specification shall
be carried out at the original manufacturers' works.

a) Routine Test (Carried out on all boxes):

Overall Dimensions Checking.

Insulation Resistance Tests.

High Voltage Test at 2500 V, 50 Hz AC for one minute.

12.1.4. Operation Test on MCCB/Isolator/Link Disconnector / HRC fuse base and fuse links.

b) Acceptance Tests (on complete Distribution Box):

Following tests shall be carried out as per acceptance tests in addition to routine tests on one random
sample of each rating out of the lot offered for inspection:

i) Temperature rise test on one sample of each rating.

Temperature rise test will be carried out as per the procedure given below:

For temperature rise test, a distribution box with all assembly of MCCBs / Link Disconnectors / Isolator /
HRC fuse base with link shall be kept in an enclosure such that the temperature outside the box shall be
maintained at 50 ° C.

20% more current than transformer secondary capacity i.e. for 63 KVA Distribution Transformers full load
current 84A, 20 % more is 100 A shall be kept in incoming circuit keeping outgoing circuits short, till the
temperature stabilizes and maximum temperature rise should be recorded.

ii) Time-Current Characteristics

The MCCB should be tested for time current characteristics at 1.05 & 1.2 times of overload release
setting current and should pass the requirement given in clause- 7.2.

c) TYPE TESTS :

1 ON COMPLETE BOX:

a. Temperature rise test:- The temperature rise test should be carried out as perIS: 8623

High voltage test shall be carried out as per IS:8623 amended upto date.

Short Time Withstand Current Test on Distribution Box shall be carried out as per IS 8623 or latest
version.

The Distribution Box should be subjected to Short Time Withstand Current Test for 4KA for 2 seconds
for 63/100 KVA Box and 8 KA for 2 second for 200/315 KVA box) all the circuits independently.
The test should be carried out after by- passing MCCBs.

Degree of protection for IP- 33 on complete box shall be carried out as per IS: 13947/1993 or the latest
version thereof.

Time /current characteristic test on MCCBs shall be carried out as per clause 7.2 of this specification as
stated above.
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2 ON ISOLATOR (SWITCH DISCONNECTOR):

All type tests on Isolator (Switch Disconnector) as per IS: 13947 (Part III) amended up to date shall be
carried out.

3 ON HRC fuses base and HRC fuse links :

All type tests on HRC fuses and HRC fuse links IS 13703 ( Part I & II amended upto date) for HRC Fuse
Base and HRC fuse link shall be carried out.

4 ON MCCB:

All type tests on MCCB as per IS-13947 amended upto date shall be carried out.
5 ON Link Disconnector:

Following tests shall be carried out on link disconnector as per IS:

Short Circuit  Withstand Strength

Temperature rise Limits

Mechanical Operations

12.4 TYPE - TEST CERTIFICATES:

The Distribution Box, Isolator (Switch Disconnector), HRC fuse, HRC Fuse Link and MCCB offered shall
be fully type tested as per relevant IS and this specification. The Supplier shall furnish detailed type test
reports before commencement of supply. The detailed Type Test Reports shall be furnished with
relevant oscillogram and certified Drawings of the equipment tested. The purchaser reserves the right to
demand repetition of some or all the Type Tests in presence of purchaser’s representative at purchaser’s
cost.

All  the  type  tests shall  be  carried out  from laboratories  accredited  by    National Accreditation
Board of Testing And Calibration Laboratories  (NABL), Department of science & technology , Govt. of
India to prove that the complete Box, Isolator, HRC fuse, Link Disconnector & MCCB meet the
requirements of the specification. The Manufacturer  should also furnish certificate from laboratories that
laboratories are having all the requisite test facility available in house. The type test Reports conducted
in manufacturers own laboratory and certified by testing institute shall not be acceptable.
The Supplier should furnish the particulars giving specific required details of Distribution Boxes, MCCBs,
Isolator and Link Disconnector.

3.14 TESTING & MANUFACTURING FACILITIES :
Supplier must be an indigenous manufacturer. The Supplier must clearly indicate what testing facilities
are available in the works of manufacturer and whether the facilities are adequate to carry out all
Routine & Acceptance Tests. These facilities should be available to Employer’s Engineers, if deputed to
carry out or witness the tests in the manufacturer's works. The supplier must have all the in-house
testing facilities to carry out the acceptance tests on the Box.

The supplier shall furnish detailed process of manufacturing & Powder coating.

3.15 PROTOTYPE & DRAWINGS:-
The manufacturer has to manufacturer the prototype Unit for each rating as per this specification before
bulk manufacturing. The manufacturer should intimate the readiness of prototype to employer. The
Project Manager will inspect the prototype for approval. The manufacturer should submit the final
drawings in line with this specification and prototype to employer for approval before bulk
manufacturing. The approval of prototype & drawings shall be a responsibility of
manufacturer/Contractor. Tentative drawing of box is enclosed herewith.
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21 11kV Porcelain Insulators and Fittings
Part-I : INSULATORS

1. SCOPE
This specification covers details of porcelain insulators (Pin and Strain Insulators) for use on 11 KV
overhead power lines in rural electric distribution system.

2. APPLICABLE STANDARDS
Except when it conflicts with the specific requirements of this specification, the insulators shall comply
with IS:731 and IS:3188 as amended from time to time.

3. GENERAL REQUIREMENTS

3.1 The porcelain shall be sound, free from defects, thoroughly vitrified and smoothly glazed.

3.2 Unless otherwise specified, the glaze shall be brown in colour. The glaze shall cover all the porcelain
parts of insulators except those areas which serve as support during firing or are left unglazed for the
purpose of assembly.

3.3 The design of insulators shall be such that stresses due to expansion and contraction in any part of the
insulator shall not lead to deterioration. The porcelain shall not engage directly with hard metal.

3.4 Cement used in construction of insulators shall not cause fracture by expansion or loosening by
contraction and proper care shall be taken to locate the individual parts correctly during cementing.
The cement shall not give rise to chemical reaction with metal fittings and its thickness shall be as
uniform as possible.

3.5 The insulators should preferably be manufactured in automatic temperature - controlled kilns to
obtain uniform baking and better electrical and mechanical properties.

4. CLASSIFICATION AND DIMENSIONS

4.1 Both pin and strain insulators shall conform to Type B of IS:731.

4.2 The dimensions of pin insulators shall be as shown in Fig. 1.

4.3 The strain insulators shall be of Ball and Socket type or Tongue and Clevis type, as required by the
Purchaser. The dimensions of these insulators shall be as per Fig. 2.

5. TEST VOLTAGES
5.1 The test voltages of insulators shall be as under:
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HighestSystem
voltage

Visible
Discharge
Test

Wet Power Frequency
withstand Test

Power Frequencypuncture
withstand test

Impulsevoltage
withstand Test

Pin Insulator Strain
Insulator

KV(rms) KV(rms) KV(rms) KV(rms) KV(rms) KV(Peak)

12 9 35 105

1.3 times
of the
actual

dry flash
over

voltage
of the

Insulator

75

6. FAILING LOAD

6.1 Mechanical Failing Load (For Pin Insulators only) The insulators shall be suitable for a minimum
failing load of 5 KN applied in transverse direction.

6.2 Electro-Mechanical Failing Load (For Strain Insulators) The insulators shall be suitable for a minimum
failing load of 45 KN applied axially.

7. CREEPAGE DISTANCE
The minimum creepage distance shall be as under :
Highest System
Voltage

Normal and Moderately
polluted atmosphere

Heavily Polluted atmosphere

Pin insulator Strain insulator

KV mm mm Mm

12 230 320 400

Note : Higher value of creepage distance has been specified for strain
insulators as these are normally used in horizontal position in 11 KV lines.

8. TESTS
The insulators shall comply with the following tests as per IS:731 :-

8.1 Type Tests
a) Visual examination
b) Verification of dimensions
c) Visible discharge test
d) Impulse Voltage Withstand Test
e) Wet Power Frequency Voltage Withstand Test
f) Temperature cycle test
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g) Mechanical Failing load test (for Pin Insulators only) to be carried out as per procedure described at
Sub-clause 8.4
h) 24-hour Mechanical strength Test for Strain Insulators
i) Puncture Test
j) Porosity Test
k) Galvanising Test
l) Electro-mechanical failing load test (for Strain insulators only) to be carried out as per procedure
described at Sub-clause 8.4.
m) Thermal Mechanical Performance Test (for Strain insulators only) to be carried out as per procedure
described at Sub-clause 8.4

8.2 ROUTINE TESTS:
a) Visual examination
b) Mechanical routine test (for strain insulator only)
c) Electrical routine test (for strain insulator only)
d) Hydraulic Internal Pressure test on shells for strain insulators to be carried  out as per procedure
described at Sub-clause 8.4

8.3 ACCEPTANCE TEST:
a) Verification of Dimensions
b) Temperature cycle Test
c) Electro-mechanical failing load test (for strain insulators only) to be carried out as per procedure
described at Sub-clause 8.4
d) Puncture test (for strain insulators only)
e) Porosity test
f) Galvanising test

8.4 Following procedure shall be used for conducting tests on  insulators :

1 Hydraulic Internal Pressure Test on Shells (For Disc Insulators)

The test shall be carried out on 100% shells before assembly. The detail and methodology for
conducting this test has been illustrated at attached Annexure – 1.

2 Thermal Mechanical Performance Test (if applicable)

Thermal Mechanical Performance Test shall be performed in accordance with IEC- 383-1-1993
Clause 20 with the following modifications:

(1) The applied mechanical load during this test shall be 70% of the rated electromechanical or
mechanical value.

(2) The acceptance criteria shall be

(a)    X greater than or equal to R + 3S.
Where
X- Mean value of the individual mechanical failing load.
R- Rated electro-mechanical / mechanical failing load.
S- Standard deviation.
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(b) The minimum sample size shall be taken as 20 for disc insulator units.

(c) The individual electromechanical failing load shall be at least equal to the rated value. Also
puncture shall not occur before the ultimate fracture.

3 Electromechanical/Mechanical Failing Load Test.

This test shall be performed in accordance with clause 18 and 19 of IEC 383 with thefollowing
acceptance

(i) X greater than or equal to R + 3S , Where
X- Mean value of the electro-mechanical/mechanical/ failing load.
R- Rated electro-mechanical / mechanical failing load.
S- Standard deviation.

(ii) The minimum sample size shall be taken as 20 for disc insulators units. However, for larger lot size,
IEC 591 shall be applicable.

(iii) The individual electro-mechanical/mechanical failing load shall be at least equal to the rated value.
Also electrical puncture shall not occur before the ultimate fracture.

9. MARKING

9.1 Each insulator shall be legibly and indelibly marked to show the following :
a) Name or trade mark of manufacturer
b) Month and year of manufacture
c) Minimum failing load in KN
d) ISI certification mark, if any

9.1.1 Markings on porcelain shall be printed and shall be applied before firing.

10. PACKING
All insulators (without fittings) shall be packed in wooden crates suitable for easy but rough handling
and acceptable for rail transport. Where more than one insulator is packed in a crate, wooden
separators shall be fixed between the insulators to keep individual insulators in position
without movement within the crate.

11. INSPECTION

11.1 All tests and inspection shall be made at the place of manufacture unless otherwise especially agreed
upon by the manufacturer and purchaser at the time of purchase. The manufacturer shall afford the
inspector representing the purchaser all reasonable facilities, without charge, to satisfy him that the
material is being furnished in accordance with this specification.

11.2 The purchaser has the right to have the tests carried out at his own cost by an independent agency
whenever there is dispute regarding the quality of supply.
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Part-II : INSULATOR FITTINGS

1. SCOPE
This specification covers details and test requirements for (i) Pins for 11 KV Insulators, (ii) Helically
Formed Pin Insulator Ties (iii) Fittings forStrain Insulatorswith Helically Formed Conductor Dead-Ends
and (iv) Fittings for Strain Insulators with conventional Dead-End Clamps.

2. APPLICABLE STANDARDS
Pins shall comply with the requirements of IS:2486 (Pt.I & II). Helically formed fittings shall comply
with IS:12048-1987. Fittings for strain insulators shall comply with the requirements of IS:2486Pt.I to
IV.

3. PINS FOR INSULATORS
3.1 General Requirements

The pins shall be of single piece obtained preferably by the process of forging. They shall not be made by
joining, welding, shrink fitting or any other process using more than one piece of material. The pins shall
be of good finish, free from flaws and other defects. The finish of the collar shall be
such that a sharp angle between the collar and the shank is avoided. All ferrous pins, nuts and washers,
except those made of stainless steel, shall be galvanised. The threads of nuts and taped holes, when cut
after galvanising shall be well oiled or greased.

3.2 Dimensions

Pins shall be of small steel head type S 165 P as per IS:2486 (Part-II) having stalk length of 165mm
and shank length of 150mm with minimum failing load of 5 KN. Details of the pins are shown in Fig. 3.

3.3 Tests

Insulator pins shall comply with the following test requirements as per IS:2486 (Part-I)-1993 or latest
version thereof:

3.3.1. Type Tests

a) Checking of threads on heads

b) Galvanising test

c) Visual examination test

d) Mechanical test

3.3.2 Acceptance Tests

a) Checking of threads on heads

b) Galvanising test

c) Mechanical test

3.3.3 Routine Test
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Visual examination test

4. HELICALLY FORMED PIN INSULATOR TIES

4.1 Helically formed ties used for holding the conductor on the pin insulator (Fig.4) shall be made of
aluminium alloy or aluminised steel or aluminium-clad steel wires and shall conform to the
requirements of IS:12048-1987.

4.2 The ties shall be suitable for pin insulator dimensions as per Fig. 1 of Pt. I and conductor sizes to be
specified by the purchaser.

Note : Helically formed insulators ties are made to suit specific sizes of conductors, which should be clearly
specified by the purchaser.

4.3 Elastomer pad for insulator shall be used with the ties to avoid abrasion of the conductor coming into
direct contact with the insulator.

4.4 Tests

The ties shall be subjected to the tests specified in IS:12048-1987.

5. FITTINGS FOR STRAIN INSULATORS WITH HELICALLY FORMED CONDUCTOR DEAD-
ENDGRIPS

5.1 Fittings for Strain Insulators of Tongue & Clevis Type

5.1.1 The fittings shall consist of the following components:

a) Cross arm strap conforming to IS: 2486 (Pt.II)-1989.

b) Aluminium alloy die cast thimble-clevis for attaching to the tongue of strain insulator
on one end and for accommodating the loop of the helically formed dead-end fitting
attheother end initssmoothinternal contour. The thimble shall be suitable for all
sizes of conductors ranging from 7/2.11mm to 7/3.35mm ACSR. The thimble clevis shall be att
ached to the insulator by a steel cutter pin used with a non-ferrous split pin of brass
or stainless steel. The thimble shall have clevis dimensions as per IS:2486 (Pt.II)-1989.

c) Helically formed dead-end grip having a pre-fabricated loop to fit into the grooved contour of the
thimble on one end and for application over the conductorat the other end. The formed fitting
shall conform to the requirement of IS:12048-1987.

Note : As the helically formed fittings are made to suit specific sizes conductors, the
purchase should clearly specify the number of fittings required for each size of conductor.

5.1.2 Nominal dimensions of the T&C type insulator fittings are shown in Fig. 5.

5.2 Fittings for Strain Insulators of Ball & Socket Type

5.2.1 The fittings shall consist of the following components:

a) Cross arm strap conforming to IS:2486 (Pt.II)-1989.

b) Forged steel ball eye for attaching the socket end of the strain insulator to the cross arm
strap. Forgingsshall be made of steel as per IS:2004-1978.
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c) Aluminium alloy thimble-socket made out of permanent mould cast, high strength aluminium alloy
for attaching to the strain insulator on one end and for accommodating the loop of the helically
formed dead-end fittings at the other end in its smooth internal contour. The thimble-socket shall
be attached to the strain insulator with the help of locking pin as per the dimensions given in
IS:2486 (Pt.II)-1989 and

d) Helically formed dead-end grip as per clause 5.1.1(c) above.

5.2.2 Nominal dimensions of the Ball & Socket type insulator fittings are shown in Fig. 6.

5.3 Tests

The helically formed fittings for strain insulators shall be subjected to tests as per IS:12048-1987. The
other hardware fittings shall be tested as per IS:2486 (Part-I).

6. FITTINGS FOR STRAIN INSULATORS WITH CONVENTIONAL DEAD-
END CLAMPS ALTERNATIVE TO FITTINGS COVERED IN CLAUSE 5)

6.1 Fittings for strain insulators with conventional dead-end clamps for use with tongue & clevis or ball &
socket type insulators shall consist of the following components :

a) Cross arms strap conforming to IS:2486 (Pt.II)-1989

b) Dead-end clamp made of aluminium alloy to suit ACSR conductors from 7/2.11mm to
7/3.35mm. The ultimate strength of the clamp shall not be less than 3000 Kg. The shape and
major dimensions of clamps suitable for B&S and T&C insulators are shown in figures 7 & 8
respectively.

6.2 Tests

The fittings shall be subjected to type, routine and acceptance tests in accordance with the stipulations
of IS:2486 (Pt.I).

Note: Fittings for strain insulators as stipulated in Clause 5 are preferable to the fittings stipulated in
Clause 6 both from the point of view of better quality of construction and ease of application.

7. PACKING

7.1 For packing of GI pins, strain clamps and related hardware, double gunny bags or wooden cases shall be
used. The heads and threaded portions of pins and the fittings shall be properly protected against
damage.

7.2 The gross weight of the packing shall not normally exceed 50
Kg.Helicallyformed fittings shall be packed in card-board / wooden boxes. Fittings fordifferent
sizes of conductors shall be packed in different boxes and shall
be complete with their minor accessories fitted in place andcolourcodeson tags/fittings shall be
marked to identify suitability for different sizes of conductors as per IS:12048-1987.

8 . INSPECTION

8.1 All tests and inspection shall be made at the place of manufacture unless otherwise especially agreed
upon by the manufacturer and purchaser at the time of purchase. The manufacturer shall afford the
inspector representing the purchaser all reasonable facilities, without charge, to satisfy him that the
material is being furnished in accordance with this specification.
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8.2 The purchaser has the right to have the test carried out at his own cost by an independent agency
whenever there is dispute regarding the quality of supply.

ANNEXURE-I

HYDRAULIC PRESSURE TEST ON DISC INSULATOR SHELL

120 KG C/ M sq +/- 10 on the shell before cap and pinassembly to check the integrity of Porcelain
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22 Porcelain Insulators and Insulator Fittings for 33 kV Overhead Power Lines

1. SCOPE

This specification covers the details of the porcelain insulators and insulator fittings for use on 33 KV
lines in rural electric sub-transmission systems.

2. APPLICABLE STANDARDS

Unless otherwise stipulated in this Specification, the insulators shall comply with the
Indian Standard Specification IS:731-1971 and the insulator fittings with IS:2486 (Pt.I)-
1971 and IS:2486 (Pt.II)-1974 or the latest version thereof.

3. INSULATORS

3.1 General Requirements
3.1.1 The porcelain shall be sound, free from defects, thoroughly vitrified and smoothly glazed.

3.1.2 Unless otherwise specified, the glaze shall be brown in colour. The glaze shall cover all the porcelain
parts of the insulator except those areas which serve as supports during firing or are left unglazed
for the purpose of assembly.

3.1.3 The design of the insulator shall be such that stresses due to expansion and contraction in
any part of the insulator shall not lead to deterioration. The porcelain shall not engage
directly with hard metal.

3.1.4 Cement used in the construction of the insulator shall not cause fracture by expansion or loosening by
contraction and proper care shall be taken to locate the individual parts correctly during cementing.
The cement shall not give rise to chemical reaction with metal fittings, and its thickness shall be as
uniform as possible.

3.2 Classification
3.2.1 Only Type ‘B’ insulators as defined in Indian Standards shall be used.
3.2.2 The string insulators shall only be of ball and socket type.

3.3 Basic Insulation Levels
3.3.1 The test voltages of the insulators shall be as under :

Table (Clause 3.3.1)
Highest System Voltage Visible

Discharge
Test

Wet Power
Frequency
Withstand

Test

Power Frequency Puncture
Withstand Test

Impulse
Voltage

Withstand
TestPin String

Insulator Units

KV (rms) KV (rms) KV (rms) KV
(rms)

KV(rms) KV (Peak)

36 27 75 180 1.3 times the
actual dry flash

170
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over voltage of
the Unit.

3.3.2 In this specification, power frequency voltages are expressed as peak values divided by 2 and
impulse voltages are expressed as peak values.

3.3.3 The withstand and flashover voltages are referred to the ‘Reference Atmospheric Conditions’ as
per Indian Standard.

3.4 Mechanical Load

The insulators shall be suitable for the minimum failing loads specified as under :
Pin Insulator Failing loads String Insulator Units

Failing Loads Commended Pin Ball Shank
Diameter

10 KN 45 KN 16 mm

3.5 Creepage Distance

The minimum creepage distance shall be as under :

Highest System Voltage Normal and Moderately

Polluted Atmosphere (Total)

Heavily polluted Atmosphere (Total)

1 2 3

36KV 580mm 840mm

Note : For insulator used in an approximately vertical position the values given in
Col.(2) or (3) shall apply. For insulators used in an approximately horizontal position, the value
given in Col.(2) shall apply but the value in Col.(3) may be reduced by as much as 20%.

3.6 Tests :

The insulators shall comply with the following tests as per IS:731-1971 and latest version thereof.

3.6.1 Type Tests

a) Visual examination,
b) Verification of dimensions,
c) Visible discharge test,
d) Impulse voltage withstand test,
e) Wet power-frequency voltage withstand test,
f) Temperature cycle test,
g) Electro-mechanical failing load test
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h) Mechanical failing load test (for those of Type B string insulator units to which electro mechanical
failing load test (g) is not applicable).

i) Twenty four hours mechanical strength test (for string insulators only when specified by
the purchaser.

j) Puncture Test
k) Porosity test and
l) Galvanising test

3.6.2 Acceptance Tests

The test samples after having withstood the routine tests shall be subjected to the following
acceptance test in the order indicated below :

a) Verification of dimensions.
b) Temperature cycle test
c) Twenty four hours mechanical strength test (for string insulator units only when

specified by the purchaser)
d) Electro-mechanical failing load test.
e) Puncture test.
f) Porosity test and
g) Galvanising test

3.6.3 Routine Test
a) Visual examination.
b) Mechanical routine test (for string insulator units only) and
c) Electrical routine test (for string insulator units only)

3.7 Marking

3.7.1 Each insulator shall be legibly and indelibly marked to show the following :

a) Name or trade mark of the manufacturer
b) Month and year of manufacture
c) Minimum failing load in Newtons
d) Country of the manufacture and
e) ISI Certification mark, if any.

3.7.2 Marking on porcelain shall be printed and shall be applied before firing.

3.8 Packing

All insulators (without fittings) shall be packed in wooden crates suitable for easy but rough
handling and acceptable for rail transport. Where more than one insulator are packed in a crate,
wooden separators shall be fixed between the insulators to keep individual insulators in position
without movement within the crate. Disc insulators, however, may be assembled instring and
packed inside a crate to prevent movement.
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4. INSULATOR FITTINGS

4.1 Pins for Pin Insulators

4.1.1 General Requirements

4.1.1.1 The pin shall be a single piece obtained preferably by the process of forging. It shall not be made
by joining, welding, shrink-fitting or any other process from more than one piece of material. It
shall be of good finish, free from flaws and other defects. The finish of the collar shall be such
that a sharp angle between the collar and the shank is avoided.

4.1.1.2 All ferrous pins, nuts and washer except those made of stainless steel shall be galvanised. The
threads of nuts shall be cut after galvanising and shall be well oiled and greased.

4.1.2 Type & Dimensions

4.1.2.1 Pins with large steel head Type L300N as per IS:2486 (Pt.II) having stalk length of 300 mm
and shank length of 150 mm with minimum failing load of 10 KN shall be used.

4.1.2.2 The complete details of the pin are given in Fig.1.

4.1.3 Tests
Insulator pins shall comply with the following tests as per IS:2486 (pt.I).

4.1.3.1 Type Tests

a) Visual examination test
b) Checking of threads on heads
c) Galvanising test and
d) Mechanical test

4.1.3.2 Acceptance Tests

a) Checking of threads on heads
b) Galvanising test and
c) Mechanical test

4.1.3.3 Routine Test
Visual examination

4.2 String Insulator Fittings

4.2.1 General Requirements

4.2.1.1 All forgings and castings shall be of good finish and free of flaws and other defects. The edges
on the outside of fittings, such as at the ball socket and holes,shall be rounded.
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4.2.1.2 All parts of different fittings which provide for interconnection shall be made such that
sufficient clearance is provided at the connection point to ensure free movement and suspension
of the insulator string assembly. All ball and socketconnections shall be free in this manner but care
shall be taken that too much clearance between ball and socket is avoided.

4.2.1.3 All ferrous fittings and the parts other than those of stainless steel, shall be galvanised. Small
fittings like spring washers, nuts, etc. may be electro-galvanised.

4.2.2. Type and Dimensions

4.2.2.1 Only ball and socket type insulator sets shall be used. The nominal dimensions of the ball and
sockets, ball eye and cross-arm straps are given in Fig. 2. An assembly drawing of the
complete insulator string is given in Fig. 3.

4.2.2.2 Strain clamps shall be suitable for ACSR conductors 7/3.35 mm2 (50 mm2 Al. area), 7/4.09mm
(80mm2 Al. area) and 6/4.72mm + 7/1.57 mm (100 mm2 Al. area). The ultimate strength of
clamps shall not be less than 41 KN.

4.2.3 Tests

String insulator fittings shall comply with the following tests as per IS:2486 (Pt.I).

4.2.3.1 Type Tests

a) Slip strength test
b) Mechanical test
c) Electrical resistance test
d) Heating cycle test
e) Verification of dimensions
f) Galvanising/Electroplating test, and
g) Visual examination test

4.2.3.2 Acceptance Tests

a) Verification of dimensions
b) Galvanising/Electroplating test, and
c) Mechanical tests

4.2.3.3 Routine Tests

a) Visual examination test and
b) Routine mechanical test

4.2.4 Marking

4.2.4.1 The caps and clamps shall have marked on them the following :
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a) Name or trade mark of the manufacturer and
b) Year of manufacture

4.3 Packing

4.3.1 For packing of GI pins, strain clamps and related hardware, double gunny bags (or wooden
cases, if deemed necessary) shall be employed. The heads and threaded portions of pins and the
fittings shall be properly protected against damage. The gross weight of each packing shall not
normally exceed 50 Kg. Different fittings shall be packed in different bags or cases and shall be
complete with their minor accessories fitted in place. All nuts shall be hand-tightened over the bolts
and screwed upto the farthest point.

4.3.2 The packages containing fittings may also be marked with the ISI certification mark.
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23 33 kV and 11 kV Post Insulator

1 GENERAL REQUIREMENTS

I. The porcelain shall be sound and free from defects, thoroughly vitrified and smoothly glazed.

II. Unless otherwise specified the glaze shall be brown in colour. The glaze shall cover all the expose
porcelain part of the insulator except those area which serve as support or required to be left un-glazed.

III.Precaution shall be taken during design and manufacture to avoid the following:

a) Stress due to expansion and contraction which may lead to deterioration .

b) Stress concentration due to direct engagement of the porcelain with the metal   fittings.

c) Retention of water in the recesses of metal fitting and

d) Shapes which do not facilitate easy cleaning by normal methods.

IV.Cement used in the construction of the post insulator shall not cause fracture by expansion or loosening by
contraction and proper care shall be taken to locate the individual parts correctly during cementing.
Further, the cement shall not give rise to chemical reaction with metal fittings and its thickness shall be
as uniform as possible.

V.All ferrous metal parts except those of stainless steel, shall be hot dip galvanized and the uniformity of zinc
coating shall satisfy the requirements of IS : 2633. The parts shall be galvanized after mechanising . The
finished galvanized surface shall be smooth.

VI.The threads of the tapped holes in the post insulators metal fittings shall be cut after giving anti- corrosion
protection and shall be protected against rest by greasing or by other similar means. All other threads
shall be cut before giving anti-corrosion protection. The tapped holes shall be suitable for bolts with
threads having anti - corrosion protection and shall confirm to IS : 4218(Part-I to VI). The effective
length of thread shall not be less than the nominal diameter of the bolt.

VII.The post insulator unit shall be assembled in a suitable jig to ensure the correct positioning of the top and
bottom metal fitting relative to one another. The faces of the metal fittings shall be parallel and at right
angles to the axis of the insulator and the corresponding holes in the top and bottom metal fittings shall
be in a vertical plan containing the axis of insulator.

2 CLASSIFICATION

The post insulators shall be of type ’B’ according to their construction, which is defined here under :

A post insulator or a post insulator unit in which the length of the shortest puncture path through solid
insulating material is less than half the length of the shortest flash over path through air outside the
insulator.

3 Standard insulation levels :

I.The standard insulator levels of the post insulator or post insulator unit shall be as under :
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Highest
system
voltage

Visible
discharge

test

Dry one minute
power frequency
withstand test.

Wet one
minute power

frequency
withstand test.

Power frequency
puncture

withstand test.

Impulse voltage
withstand test.

12 KV
(rms) 9 KV(rms) 35 KV(rms) 35 KV(rms)

1.3 times the
actual dry flash
over voltage of
the unit(KVrms)

75 KV peak

36 KV
(rms) 27 KV(rms) 75 KV(rms) 75 KV(rms)

1.3 times the
actual dry flash
over voltage of
the unit(KVrms)

170 KV peak

II. In this standard, power frequency voltage are expressed as peak values divided by 2. The impulse
voltages are expressed as peak values.

III. The withstand and flashover voltage are referred to the atmospheric condition.

4 TESTS

I. The insulators shall comply with the following constitute the type tests :

a) Visual examination.

b) Verification of dimensions.

c) Visible discharge test.

d) Impulse voltage withstand test.

e) Dry power frequency voltage withstand test.

f) Wet power frequency voltage withstand test.

g) Temperature cycle tests.

h) Mechanical strength tests.

i) Puncture test.

j) Porosity test.

k) Galvanising test.

Type test certificates for the tests carried out on prototype of same specifications shall be enclosed with the
tender and shall be subjected to the following acceptance test in the order indicated below.\
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II. Acceptance test:

The test samples after having withstood routine test shall be subjected to the at least following
acceptance test in the order indicated below :

a) Verification of dimensions.

b) Temperature cycle tests.

c) Mechanical strength tests.

d) Puncture test.

e) Porosity test.

f) Galvanising test.

III. Routine tests:
The following shall must be covered under routine tests on each post insulator or post insulator unit.

a) Visual examination as per Cl. No.- 9.12 of IS : 2544/1973

b) Mechanical routine test as per Cl. No.- 9.14 of IS : 2544/1973

c) Electrical routine test as per Cl. No.- 9.13 of IS : 2544/1973

5 MARKING

I. Each post insulator shall be legibly and indelibly marked to show the following.

a) Name or trade mark of the manufacturer.
b) Month & year of manufacture.
c) Country of manufacture.

II. Marking on porcelain shall be printed and shall be applied before firing.

III. Post insulator or post insulator units may also be mark with I.S.I. certification mark.

6 PACKING

All post insulators shall be pack in wooden crates suitable for easy but rough handling and acceptable for rail,
transport. Where more than one insulator is packed in a crate wooden separators shall be fixed between
the insulators to keep individual insulator in position without movement within the crate.

Table-I

Highest System Voltage in kV Minimum Creepage distance in mm
Post insulator

12 320

36 900
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ANNEXURE – A

1 Hydraulic Internal Pressure Test on Shells (if applicable)

The test shall be carried out on 100% disc strain insulator shells before assembly. The details regarding
test   will be as discussed and mutually agreed to by the Contractor and Owner in Quality Assurance
Programme.

2 Thermal Mechanical Performance Test

Thermal Mechanical Performance Test shall be performed in accordance with IEC-383-1-1993 Clause 20
with the following modifications:

(1)  The applied mechanical load during this test shall be 70% of the rated electromechanical or
mechanical value.

(2)    The acceptance criteria shall be

(a)      X greater than or equal to R+ 3S.

Where,
X      Mean value of the individual mechanical failing load.
R       Rated electro-mechanical / mechanical failing load.
S       Standard deviation.

(b)    The minimum sample size shall be taken as 20 for disc insulator units.

(c)    The individual electromechanical failing load shall be at least equal to the rated value.  Also
puncture shall not occur before the ultimate fracture.

3 Electromechanical/Mechanical Failing Load Test.

This test shall be performed in accordance with clause 18 and 19 of IEC 383 with the following acceptance

(i) X greater than or equal to R + 3S

Where,

X   Mean value of the electro-mechanical/mechanical/ failing load.

R   Rated electro-mechanical / mechanical failing load.

S    Standard deviation.

(ii) The minimum sample size shall be taken as 20 for disc insulators units. However, for larger lot size,
IEC 591 shall be applicable.

(iii) The individual electro-mechanical/mechanical failing load shall be at least equal to the rated value.
Also electrical puncture shall not occur before the ultimate fracture.
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4 Chemical Analysis of Zinc used for Galvanizing

Samples taken from the zinc ingot shall be chemically analysed as per IS:209.  The purity of zinc shall not
be less than 99.95%.

5 Tests for Forgings

The chemical analysis, hardness tests and magnetic particle inclusion test for forgings, will be as per the
internationally recognised procedures for these tests. The sampling will be based on heat number and heat
treatment batch. The details regarding test will be as discussed and mutually agreed to by the Contractor
and Owner in Quality Assurance Programme.

6 Tests on Castings

The chemical analysis, mechanical and metallographic tests and magnetic particle inclusion for castings will
be as per the internationally recognised procedures for these tests.  The samplings will be based on heat
number and heat treatment batch.  The details regarding test will be as discussed and mutually agreed to
by the Contractor and Owner in Quality Assurance Programme.
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24 11 kV/22 kV/33 kV Composite Insulators

1) SCOPE :

This specification covers the design, manufacture, testing and supply of 11KV / 22KV / 33 KV Composite
Insulators. The composite insulators shall be of the following type:

i) Long rod insulators for conductors in tension application at angle / cut points the insulators shall be
of tongue & clevis type.

ii) Line post insulators or pin insulators for straight line locations

2) SERVICE CONDITIONS :

The insulators to be supplied against this specification shall be suitable for satisfactory continuous
operation under the following tropical conditions.

Maximum ambient temperature (Degree C) … 50
Minimum ambient temperature (Degree C) … 3.5

Relative Humidity (%) … 10 to 100
Maximum Annual Rainfall (mm) … 1450

Maximum Wind pressure (kg/m.sq.) … 150
Maximum wind velocity (km/hour) … 45

Maximum altitude above mean sea level (meter) … 1000
Isoceraunic level (days/year) … 50

Seismic level (Horizontal acceleration) … 0.3 g
Moderately hot and humid tropical climate Conductive to rust

and fungus growth

3) SYSTEM PARTICULARS:

a) Nominal System Voltage 11 kV 22 kV 33 kV

b) Corresponding highest system Voltage 12 kV 24kV 36 kV
c) Frequency 50 Hz with 3% tolerance
d) Number of phase 3 3 3
e) Neutral earthing effectively grounded.

4) STANDARDS :

Unless otherwise specified elsewhere in the specifications insulators shall confirm to the latest revisions
of all relevant standards available at the time of placement of the order. The standards are listed in
Annexure ‘A’.

5) GENERAL REQUIREMENTS

i) The composite insulators shall generally conform to latest Standards as listed in Annexure ‘A’

ii) The Composite Insulators will be used on lines on which the conductors will be A.A.A. Conductor of size
up to 200 sq. mm. and ACSR of any size up to Panther (0.2 sq. inch copper equivalent). The insulators
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should withstand the conductor tension, the reversible wind load as well as the high frequency vibrations
due to wind.

iii) Supplier must be an indigenous manufacturer and manufacturer of composite insulators of rating 33 kV
or above OR must have developed proven in house technology and manufacturing process for composite
insulators of above rating OR possess technical collaboration /association with a manufacturer of
composite insulators of rating 33kV or above. The Manufacturer shall furnish necessary evidence in
support of the above, which can be in the form of certification from the utilities concerned, or any other
documents to the satisfaction of the Employer.

iv) Insulator shall be suitable for both the suspension and strain type of load & shall be of tongue & clevis
type. The diameter of Composite Insulator shall be less than 200 mm. The center-to-center distance
between tongue & clevis shall be max. 300 mm for 11 kV, 450 mm for 22 kV & 550 mm for 33 kV
composite Insulator.

v) Insulators shall have sheds with good self-cleaning properties. Insulator shed profile, spacing, projection
etc. and selection in respect of polluted conditions shall be generally in accordance with the
recommendation of IEC-60815/IS: 13134.

vi) The size of Composite insulator, minimum creepage distance and mechanical strength along with
hardware fittings shall be as follows:

Sr.
No.

Type of
Composite
insulators

Nominal
System
Voltage
kV (rms)

Highest
System
Voltage
kV(rms )

Visible
Discharge

Test
Voltage
kV(rms)

Wet Power
Frequency
Withstand
Voltage
kV(rms)

Impulse
Withstand
voltage
kV(rms)

Minimum
Creepage
Distance

(mm)
(Heavily
Polluted

25mm/kV)

Center to
Center

Distance
Between
Tongue
&Clevis
(mm)

Min.
Failing
load
kN

Shed
Diamet
er (mm)
( min)

i.
Long Rod
insulator

11 12 9 35 75 320 300 45 100

22 24 18 55 125 600 450 70 100

33 36 27 75 170 900 550 70 100

ii.
Post/Pin
Insulator

11 12 9 35 75 320 5
22 24 18 55 125 560 10
33 36 27 75 170 900 10

vii) Dimensional Tolerance of Composite Insulators
The tolerances on all dimensions e.g. diameter, length and creepage distance shall be allowed as follows
in line with-IEC 61109:

(0.04d+1.5) mm when d≤300mm.
(0.025d+6) mm when d>300 mm.
Where, d being the dimensions in millimeters for diameter, length or creepage distance as the case may
be. However no negative tolerance shall be applicable to creepage distance.

viii) Interchangeability:
The composite insulator together with the tongue & clevis fittings shall be of standard design suitable for
use with the hardware of any other indigenous make conforming to relevant standards referred above.

ix) Corona and RI Performance
All surfaces shall be clean, smooth, without cuts, abrasions or projections. No part shall be subjected to
excessive localized pressure. The insulator and metal parts shall be so designed and manufactured that it
shall avoid local corona formation and not generate any radio interference beyond specified limit under
the operating conditions.
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6) TECHNICAL DESCRIPTION OF COMPOSITE INSULATORS

Polymeric Insulators shall be designed to meet the high quality, safety and reliability and are capable of
withstanding a wide range of environmental conditions.
Polymeric Insulators shall consist of THREE parts, at least two of which are insulating parts:-
(a) Core- the internal insulating part
(b) Housing- the external insulating part
(c) Metal end fittings.

i) CORE
It shall be a glass-fiber reinforced epoxy resin rod of high strength (FRP rod). Glass fibers and resin shall
be optimized in the FRP rod. Glass fibers shall be Boron free electrically corrosion resistant (ECR) glass
fiber or Boron free E-Glass and shall exhibit both high electrical integrity and high resistance to acid
corrosion. The matrix of the FRP rod shall be Hydrolysis resistant. The FRP rod shall be manufactured
through Pultrusion process. The FRP rod shall be void free.

ii) HOUSING:
The FRP rod shall be covered by a seamless sheath of a silicone elastometric compound or silicone alloy
compound of a thickness of 3mm minimum. It shall be one-piece housing using Injection Molding
Principle to cover the core. The elastomer housing shall be designed to provide the necessary creepage
distance and protection against environmental influences. Housing shall conform to the requirements of
IEC 61109/92-93 with latest amendments

iii) WEATHERSHEDS

The composite polymer weather sheds made of a silicone elastometric compound or silicone alloy
compound shall be firmly bonded to the sheath, vulcanized to the sheath or molded as part of the sheath
and shall be free from imperfections It should protect the FRP rod against environmental influences,
external pollution and humidity. The weather sheds should have silicon content of minimum 30% by
weight. The strength of the weather shed to sheath interface shall be greater than the tearing strength
of the polymer. The interface, if any, between sheds and sheath (housing) shall be free from voids.

iv) METAL END FITTINGS:

End fitting transmit the mechanical load to the core. They shall be made of spheroidal graphite cast iron,
malleable cast iron or forged steel or aluminum alloy. They shall be connected to the rod by means of a
controlled compression technique. Metal end fittings shall be suitable for tongue & clevis hard wares of
respective specified mechanical load and shall be hot dip galvanized after, all fittings have been
completed. The material used in fittings shall be corrosion resistant. As the main duty of the end fittings
is the transfer of mechanical loads to the core the fittings should be properly attached to the core by a
coaxial or hexagonal compression process & should not damage the individual fibers or crack the core.
The gap between fitting and sheath shall be sealed by a flexible silicone elastomeric compound or
silicone alloy compound sealant. System of attachment of end fitting to the rod shall provide superior
sealing performance between housing, i.e. seamless sheath and metal connection. The sealing must be
moisture proof. The dimensions of end fittings of insulators shall be in accordance with the standard
dimensions stated in IEC: 60120/ IS: 2486 - Part-II /1989.

7) WORKMANSHIP

7.1 All the materials shall be of latest design and conform to the best engineering practices adopted in the
high voltage field. Manufacturers shall offer only such insulators as are guaranteed by them to be
satisfactory and suitable for continued good service in power transmission lines.

7.2 The design, manufacturing process and material control at various stages shall be such as to give
maximum working load, highest mobility, best resistance to corrosion, good finish and elimination of
sharp edges and corners.
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7.3 The design of the insulators shall be such that stresses due to expansion and contraction in any part of
the insulator shall not lead to deterioration.

7.4 The core shall be sound and free of cracks and voids that may adversely affect the insulators.

7.5 Weather sheds shall be uniform in quality. They shall be clean, sound, smooth and shall be free from
defects and excessive flashing at parting lines.

7.6 End fittings shall be free from cracks, seams, shrinks, air holes and rough edges. End fittings should be
effectively sealed to prevent moisture ingress; effectiveness of sealing system must be supported by test
documents. All surfaces of the metal parts shall be perfectly smooth with out projecting points or
irregularities, which may cause corona.

All load bearing surfaces shall be sooth and uniform so as to distribute the loading stresses uniformly.

7.7 All ferrous parts shall be hot dip galvanized to give a minimum average coating of zinc equivalent to 610
gm/sq.m. or 87 microm thickness and shall be in accordance with the requirement of IS:4759. the zinc
used for galvanizing shall be of purity 99.5% as per IS:4699. The zinc coating shall be uniform, adherent,
smooth, reasonably bright continuous and free from imperfections such as flux, ash rust stains, bulky
white deposits and blisters. The galvanized metal parts shall be guaranteed to withstand at least four
successive dips each lasting for one (1) minute duration under the standard preece test. The galvanizing
shall be carried out only after any machining.

8) TESTS AND STANDARDS

Insulators offered shall be manufactured with the same configuration & raw materials as used in the
insulators for which design & type test reports are submitted. The manufacturer shall submit a certificate
for the same. The design & type test reports submitted shall not be more than five years old.

8.1 DESIGN TESTS :

For polymeric insulators it is essential to carry out design test as per clause 4.1 of IEC 61109 / 92-93
with latest amendments. The design tests are intended to verify the suitability of the design, materials
and method of manufacture (technology). When a composite insulator is submitted to the design tests,
the result shall be considered valid for the whole class of insulators, which are represented by the one
tested and having the following characteristics:

 Same materials for the core, and sheds and same manufacturing method;
 Same material of the fittings, the same design, the same method of attachment;

Same or greater layer thickness of the shed material over the core (including a sheath where used );
 Same or smaller ratio of the highest system voltage to insulation length;
 Same or smaller ratio of all mechanical loads to the smallest core diameter between fittings
 Same or greater diameter of the core.

The tested composite insulators shall be identified by a drawing giving all the dimensions with the
manufacturing tolerances.
Manufacturer should submit test reports for Design Tests as per IEC – 61109 (clause – 5). Additionally
following tests shall be carried out or reports for the tests shall be submitted after award of contract:
UV test: the test shall be carried out in line with clause 7.2 of ANSI C29.13.

8.2 TYPE TESTS :

The type tests are intended to verify the main characteristics of a composite insulator. The type tests
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shall be applied to composite insulators, the class of which has passed the design tests.

8.2.1 Following Type test shall be conducted on a suitable number of individual insulator units, components,
materials or complete strings:

SI. Description of type test Test procedure / standard
No
1 Dry lightning impulse withstand voltage test As per IEC 61109(Clause 6.1)
2 Wet power frequency test As per IEC 61109(Clause 6.2)
3 Mechanical load-time test As per IEC 61109(Clause 6.4)
4 Radio interference test As per IEC 61109(Clause 6.5)

revised
5 Recovery of Hydrophobicity test Annexure – B This test may be

repeated every 3yrs
by the manufacturer

6 Chemical composition test for silicon content Annexure – B Or any other test
method acceptable to
the Employer

7 Brittle fracture resistance test Annexure – B

The Manufacturer shall submit type test reports as per IEC 61109. Additional type tests required if any
shall be carried out by the manufacturer, after award of contract for which no additional charges shall be
payable. In case, the tests have already been carried out, the manufacturer shall submit reports for the
same.

8.3 ACCEPTANCE TESTS :

The test samples after having withstood the routine test shall be subject to the following acceptance
tests in order indicated below:

(a) Verification of dimensions : Clause 7.2 IEC: 61109,
(b) Verification of the locking system : Clause 7.3 IEC: 61109,

(if applicable)
(c) Verification of tightness of the interface : Clause 7.4 IEC: 61109

Between end fittings & Insulator housing   amendment 1of 1995
(d) Verification of the specified : Clause 7.4 IEC: 61109,

mechanical load amendment 1of 1995
(e) Galvanizing test : IS:2633/IS:6745

8.4 ROUTINE TESTS:

Sr.No. Description Standard
1 Identification of marking As per IEC: 61109 Clause 8.1
2 Visual Inspection As per IEC: 61109 Clause 8.2
3 Mechanical routine test As per IEC: 61109 Clause 8.3

Every polymeric insulator shall withstand mechanical routine test at ambient temperature tensile load at
RTL corresponding to at least 50 % of the SML for at least 10 sec.
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8.5 TESTS DURING MANUFACTURE:

Following tests shall also be carried out on all components as applicable
(a) Chemical analysis of zinc used for galvanizing
(b) Chemical analysis, mechanical, metallographic test and magnetic particle inspection for malleable

castings.
(c) Chemical analysis, hardness tests and magnetic particle inspection for forgings.

8.6 SAMPLE BATCH FOR TYPE TESTING :

The Manufacturer shall offer material for sample selection for type testing only after getting Quality
Assurance Plan approved by Employer. The sample for type testing will be manufactured strictly in
accordance with the approved Quality Assurance Plan.

9) QUALITY ASSURANCE PLAN :

9.1 The Manufacturer shall submit following information:

i) Test certificates of the raw materials and bought out accessories.

ii) Statement giving list of important raw material, their grades along with names of sub-Manufacturers for
raw materials, list of standards according to which the raw materials are tested. List of tests normally
carried out on raw materials in presence of Manufacturer’s representative.

iii) List of manufacturing facilities available.

iv) Level of automation achieved and lists of areas where manual processing exists.

v) List of areas in manufacturing process, where stage inspections are normally carried out for quality
control and details of such tests and inspections.

vi) List of testing equipments available with the Manufacturer for final testing of equipment along with valid
calibration reports.

vii) The manufacturer shall submit Manufacturing Quality Assurance Plan (QAP) for approval
& the same shall be followed during manufacture and testing.

9.2 The Manufacturer shall submit the routine test certificates of bought out raw materials/accessories and
central excise passes for raw material at the time of inspection.

9.3 The Employer’s representative shall at all times be entitled to have access to the works and all places of
manufacture, where insulator, and its component parts shall be manufactured and the representatives
shall have full facilities for unrestricted inspection of the Manufacturer’s and sub-Manufacturer’s works,
raw materials, manufacture of the material and for conducting necessary test as detailed herein.

9.4 The material for final inspection shall be offered by the Manufacturer only under packed condition. The
Employer shall select samples at random from the packed lot for carrying out acceptance tests. The lot
offered for inspection shall be homogeneous and shall contain insulators manufactured in 3-4
consecutive weeks.

9.5 The Manufacturer shall keep the Employer informed in advance of the time of starting and the progress
of manufacture of material in their various stages so that arrangements could be made for inspection.
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9.6 No material shall be dispatched from its point of manufacture before it has been satisfactorily inspected
and tested unless the Employer in writing waives off the inspection. In the later case also the material
shall be dispatched only after satisfactory testing specified herein has been completed.

9.7 The acceptance of any quantity of material shall in no way relieve the Manufacturer of his responsibility
for meeting all the requirements of the specification and shall not prevent subsequent rejection, if such
material are later found to be defective

10) TEST CERTIFICATE :

The manufacturerer shall furnish detailed type test reports of the offered composite Insulators as per
clause 8.2 of the Technical Specifications at the NABL approved laboratories to prove that the composite
Insulators offered meet the requirements of the specification. These Type Tests should have been carried
out within five years prior to the date of opening of this manufacturer

The Employer reserves right to demand repetition of some or all the Type Test in presence of Employer’s
representative. For this purpose, the manufacturerer shall quote unit rates for carrying out each Type
Test. However, such unit rates will not be considered for evaluation of the offer. In case the unit fails in
the Type Tests, the complete supply shall be rejected.

11) TESTING FACILITIES :

The manufactirer must clearly indicate what testing facilities are available in the works of the
manufacturer and whether facilities are adequate to carry out all Routine & acceptance Tests. These
facilities should be available to Employer's Engineers if deputed or carry out or witness the tests in the
manufacturer works. The insulators shall be tested in accordance with the procedure detailed in IEC
61109 / 92-93 with latest amendments.

12) DRAWINGS :

(i) The Manufacturer shall furnish full description and illustration of the material offered.

(ii) The Manufacturer shall furnish the outline drawing (3 copies) of each insulator unit including a cross
sectional view of the long rod insulator unit. The drawing shall include but not be limited to the following
information:

Long rod diameter with manufacturing tolerances
Minimum Creepage distance with positive tolerance
Protected creepage distance
Eccentricity of the long rod unit

Axial run out
Radial run out

Unit mechanical and electrical characteristics
Size and weight of ball and socket/tongue & clevis
Weight of composite long rod units
Materials
Identification mark
Manufacturer’s catalogue number

(iii) After placement of award the Manufacturer shall submit fully dimensioned insulator crate drawing for
different type of insulators for approval of the Employer.

13) RETEST AND REJECTION:

13.1 Sample Procedure for testing of insulators shall be as per clause 7.1 to 7.6 of IEC 61109 for Acceptance
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& Routine Tests.

For the sampling tests, two samples are used, E1and E2. The sizes of these samples are indicated in the
table below.

Lot Size (N)
Sample Size

E1 E2
N < 300 Subject to agreement

300 < N < 2000 4 3
2000< N < 5000 8 4
5000< N < 10000 12 6

If more than 10000 insulators are concerned, they shall be divided into an optimum number of lots
comprising between 2000 and 10000 insulators. The results of the tests shall be evaluated separately for
each lot.

The insulators shall be selected by the Employer’s representative from the lot at random.

The samples shall be subjected to the applicable sampling tests.
The sampling tests are:
Verification of dimensions - (E1 + E2)
Verification of the locking system - (E2)
Verification of tightness of the interface between - (E2)
end fittings & Insulator housing
Verification of the specified mechanical load SML - (E1)
Galvanizing test - (E2)

In the event of a failure of the sample to satisfy a test, the retesting procedure shall be as follows :

If only one insulator or metal part fails to comply with the sampling tests, a new sample equal to twice
the quantity originally submitted to the tests shall be subjected to retesting. The retesting shall comprise
the test in which failure occurs. If two or more insulator or metal parts fail to comply with any of the
sampling tests or if any failure occurs during the retesting, the complete lot is considered as not
complying with this standard and shall be withdrawn by the manufacturer.
Provided the cause of the failure can be clearly identified, the manufacturer may sort the lot to eliminate
all the insulators with these defects. The sorted lot then be resubmitted for testing. The number then
selected shall be three times the first chosen quantity for tests. If any insulators fail during this retesting,
the complete lot is considered as not complying with this standard and shall be withdrawn by the
manufacturer.

13.2 Verification of dimensions (E1 + E2)

The dimensions given in the drawings shall be verified. The tolerances given in the drawing are valid. If
no tolerances are given in the drawings the values mentioned in this specification shall hold good.

13.3 Verification of the locking system (E2)

This test applies only to the insulators equipped with socket coupling as specified by IEC 120 and is
performed according to IEC 383.

13.4 Verification of tightness of the interface between end fittings & Insulator housing (E2)
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One insulator selected randomly from the sample E2, shall be subjected to crack indication by dye
penetration, in accordance with ISO 3452,on the housing in the zone embracing the complete length of
the interface between the housing and metal fitting and including an additional area, sufficiently
extended beyond the end of the metal part.
The indication shall be performed in the following way.
(i) the surface shall be properly pre-cleaned with the cleaner ;
(ii) the penetrant, which shall act during 20 minutes, shall be applied on the cleaned surface;
(iii) with in 5 minutes after the application of the penetrant, the insulator shall be subjected, at the

ambient temperature, to a tensile load of 70 % of the SML, applied between the metal fittings; the
tensile load shall be increased rapidly but smoothly from zero up to 70 % of the SML, and then
maintained at this value for 1 minute;

(iv) the surface shall be cleaned with the excess penetrant removed, and dried;
(v) the developer shall be applied if necessary;
(vi) the surface shall be inspected.

Some housing materials may be penetrated by the penetrant. In such cases evidence shall be provided
to validate the interpretation of the results.

After the 1 min. test at 70 % of the SML, if any cracks occur, the housing and, if necessary, the metal
fittings and the core shall be cut, perpendicularly to the crack in the middle of the widest of the indicated
cracks, into two halves. The surface of the two halves shall then be investigated for the depth of the
cracks.

13.5 Verification of the specified mechanical load SML

The insulators of the sample E1 shall be subjected at ambient temperature to a t ensile load, applied
between the couplings. The tensile load shall be increased rapidly but smoothly from zero to
approximately 75 % of the SML, and then be gradually increased to the SML in a time between 30 sec.
to 90 sec.

If 100 % of the SML is reached in less than 90 s, the load (100 % of the SML) shall be maintained for
the remainder of the 90 s. (This test is considered to be equivalent to a 1min withstand test at the SML.)
The insulators have passed the test at 13.4 & 13.5 above if:
No failure (breakage or complete pull out of the core, or fracture of the metal fitting) occurs either during
the 1 min. 70 % withstand test (a) or during the 1 min.100 % withstand test (b).
No cracks are indicated after the dye penetration method described in 13.4 above.
The investigation of the halves described in 13.4 above shows clearly that the cracks do not reach the
core.

13.6 Galvanizing test
This test shall be performed according to IS: 2633/IS: 6745 on galvanized parts.

14) MARKINGS :

14.1 Each insulator shall be legibly and indelibly marked with the following details as per IEC- 61109:
a) Name or trademark of the manufacturer.
b) Voltage & Type
c) Month and year of manufacturing.
d) Min. failing load/guaranteed mechanical strength in kilo Newton followed by the word ‘KN’ to facilitate
easy identification.
e) DDUGJY ‘Employer Name’. Marking

14.2 One 10 mm thick ring or 20 mm thick spot of suitable quality of paint shall be marked on the end fitting
of each composite long rod of particular strength for easy identification. The paint shall not have any
deteriorating effect on the insulator performance.
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Following codes shall be used as identification mark:

For 45 KN long rod units : Blue
For 70 KN long rod units : Red

15) PACKING :

15.1 All insulators shall be packed in strong corrugated box of min. 7 ply duly paletted or wooden crates. The
gross weight of the crates along with the material shall not normally exceed 100 Kg to avoid hackling
problem. The crates shall be suitable for outdoor storage under wet climate during rainy season.

15.2 The packing shall be of sufficient strength to withstand rough handling during transit, storage at site and
subsequent handling in the field.

15.3 Suitable cushioning, protective padding, or Dunn age or spacers shall be provided to prevent damage or
deformation during transit and handling.

15.4 All packing cases shall be marked legibly and correctly so as to ensure safe arrival at their destination
and to avoid the possibility of goods being lost or wrongly dispatched on account of faulty packing and
faulty or illegible markings. Each wooden case /crate /corrugated box shall have all the markings
stenciled on it in indelible ink.

15.5 The Manufacturer shall provide instructions regarding handling and storage precautions to be taken at
site.

16) GUARANTEE

The Manufacturer of insulators shall guarantee overall satisfactory performance of the insulators. The
manufacturerer shall furnish in the form attached (Schedule 'A') all the guaranteed technical particulars.
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SCHEDULE – A1

GUARANTEED TECHNICAL PARTICULARS.

COMPOSITE INSULATOR UNIT

11KV(45KN)  / 11KV(70KN),
(to be filled separately for each type mentioned above)

Sr.No Parameter Name Parameter type
1. Type of insulator Text
2. Standard according to which the insulators manufactured and tested Text
3. Name of material used in manufacture of the insulator with class/grade
3.1 Material of core (FRP rod)

Texti) E-glass or ECR-glass
ii) Boron content

3.2 Material of housing & weather sheds Text
(Silicon content by weight)

3.3 Material of end fittings Text

3.4 Sealing compound for end fitting Text

4.0 Colour Text

5. Electrical characteristics
5.1. Nominal system voltage KV (rms) Numeric

5.2 Highest system voltage KV (rms) Numeric

5.3 Dry Power frequency withstand voltage KV (rms) Numeric

5.4 Wet Power frequency withstand voltage KV (rms) Numeric

5.5 Dry flashover voltage KV (rms) Numeric

5.6 Wet flash over voltage KV (rms) Numeric
5.7 Dry lighting impulse withstand voltage Numeric

a) Positive KV (peak)
b) Negative KV (peak)

5.8 Dry lighting impulse flashover voltage Numeric
a) Positive KV (peak)
b) Negative KV (peak)

5.9 RIV at 1 MHz when energized at Numeric
10 kV/ 30 kV (rms) under dry condition Micro volts

6.0 Creepage distance (Min.)   (320mm) (mm) Numeric

6.1 Center to center distance between tongue & clevis) (300mm) (mm) Numeric

6.2 Shed diameter    (100mm) (mm) Numeric
7.0 Mechanical characteristics: KN Numeric

Minimum failing load
8.0 Dimensions of insulator
8.1 Weight Kg Numeric
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Sr.No Parameter Name Parameter type

8.2 Dia. of FRP rod: mm Numeric

8.3 Length of FRP rod mm Numeric

8.4 Dia. of weather sheds   (100mm) mm Numeric

8.5 Thickness of housing mm Numeric
8.6 Dry arc distance mm Numeric

8.7
Dimensioned drawings of insulator (including weight with tolerances in weight)

enclosed. Boolean

9.0.
Method of fixing of sheds to housing (Specify): Single mould or Modular construction

(Injection molding / compression molding) Text
10.0 No of weather sheds Text

11.0 Type of sheds
11.1 Aerodynamic Text

11.2 With underribs Text

12. Packing details
12.1 Type of packing Text

12.2 No. of insulators in each pack Text

12.3 Gross weight of package Text

13.0 Design Test Report, Type Test Report of insulator enclosed. Boolean

14.0 Any other particulars which the Manufacturer may like to give File
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SCHEDULE – A2

GUARANTEED TECHNICAL PARTICULARS.

COMPOSITE INSULATOR UNIT

22KV (70KN)

Sr.No Parameter Name Parameter type

1. Type of insulator Text
2. Standard according to which the insulators manufactured and tested Text

3. Name of material used in manufacture of the insulator with
class/grade

3.1 Material of core (FRP rod) Text
i) E-glass or ECR-glass
ii) Boron content

3.2 Material of housing & weather sheds Text
(silicon content by weight )

3.3 Material of end fittings Text

3.4 Sealing compound for end fitting Text

4.0 Colour Text

5. Electrical characteristics
5.1. Nominal system voltage KV (rms) Numeric

5.2 Highest system voltage KV (rms) Numeric

5.3 Dry Power frequency withstand voltage KV (rms) Numeric

5.4 Wet Power frequency withstand voltage KV (rms) Numeric

5.5 Dry flashover voltage KV (rms) Numeric

5.6 Wet flash over voltage KV (rms) Numeric

5.7 Dry lighting impulse withstand voltage Numeric
a) Positive KV (peak)
b)  Negative KV (peak)

5.8 Dry lighting impulse flashover voltage Numeric
a) Positive KV (peak)
b) Negative KV (peak)

5.9 RIV at 1 MHz when energized at Numeric
10 kV/ 30 kV (rms) under dry condition Micro volts

6.0 Creepage distance (Min.) mm Numeric

6.1 Center to center distance between tongue & clevis (mm) Numeric

6.2 Shed diameter (mm) Numeric
7.0 Mechanical characteristics: KN Numeric

Minimum failing load
8.0 Dimensions of insulator
8.1 Weight Kg Numeric
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Sr.No Parameter Name Parameter type

8.2 Dia. of FRP rod: mm Numeric

8.3 Length of FRP rod mm Numeric

8.4 Dia. of weather sheds mm Numeric

8.5 Thickness of housing mm Numeric

8.6 Dry arc distance mm Numeric

8.7 Dimensioned drawings of insulator (including weight with Boolean
tolerances in weight) enclosed.

9.0. Method of fixing of sheds to housing (Specify): Single mould or Text
Modular construction (Injection molding / compression molding)

10.0 No of weather sheds Text

11.0 Type of sheds
11.1 Aerodynamic Text

11.2 With underribs Text

12. Packing details
12.1 Type of packing Text

12.2 No. of insulators in each pack Text

12.3 Gross weight of package Text

13.0 Design Test Report, Type Test Report of insulator enclosed. Boolean

14.0 Any other particulars which the Manufacturer may like to give File
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SCHEDULE – A3

GUARANTEED TECHNICAL PARTICULARS.

COMPOSITE INSULATOR UNIT

33KV (70KN)

Sr.No Parameter Name Parameter type

1. Type of insulator Text
2. Standard according to which the insulators manufactured and tested Text

3. Name of material used in manufacture of the insulator with
class/grade

3.1 Material of core (FRP rod ) Text
i) E-glass or ECR-glass
ii) Boron content

3.2 Material of housing & weather sheds Text
(silicon content by weight )

3.3 Material of end fittings Text

3.4 Sealing compound for end fitting Text

4.0 Colour Text

5. Electrical characteristics
5.1. Nominal system voltage KV (rms) Numeric

5.2 Highest system voltage KV (rms) Numeric

5.3 Dry Power frequency withstand voltage KV (rms) Numeric

5.4 Wet Power frequency withstand voltage KV (rms) Numeric

5.5 Dry flashover voltage KV (rms) Numeric

5.6 Wet flash over voltage KV (rms) Numeric

5.7 Dry lighting impulse withstand voltage Numeric
a) Positive KV (peak)
b) Negative KV (peak)

5.8 Dry lighting impulse flashover voltage Numeric
a) Positive KV (peak)
b) Negative KV (peak)

5.9 RIV at 1 MHz when energized at Numeric
10 kV/ 30 kV (rms) under dry condition Micro volts

6.0 Creepage distance (Min.) mm Numeric

6.1 Center to center distance between tongue & clevis (mm) Numeric

6.2 Shed diameter (mm) Numeric
7.0 Mechanical characteristics: KN Numeric

Minimum failing load
8.0 Dimensions of insulator
8.1 Weight Kg Numeric
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Sr.No Parameter Name Parameter type

8.2 Dia. of FRP rod: mm Numeric

8.3 Length of FRP rod mm Numeric

8.4 Dia. of weather sheds mm Numeric

8.5 Thickness of housing mm Numeric

8.6 Dry arc distance mm Numeric

8.7 Dimensioned drawings of insulator (including weight with Boolean
tolerances in weight) enclosed.

9.0. Method of fixing of sheds to housing (Specify): Single mould or Text
Modular construction (Injection molding / compression molding)

10.0 No of weather sheds Text

11.0 Type of sheds
11.1 Aerodynamic Text

11.2 With underribs Text

12. Packing details
12.1 Type of packing Text

12.2 No. of insulators in each pack Text

12.3 Gross weight of package Text

13.0 Design Test Report, Type Test Report of insulator enclosed. Boolean

14.0 Any other particulars which the Manufacturer may like to give File
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ANNEXURE ‘A’

STANDARDS TO BE ADOPTED FOR COMPOSITE INSULATORS

Sr.
N
o
.

Indian
Sta
nd
ard

Title
International

Standar
d

1 - Definition, test methods and acceptance criteria  for composite insulators for
A.C. overhead lines  above 1000V IEC: 61109

2 IS: 731 Porcelain insulators for overhead power lines  with a nominal voltage greater
than 1000V IEC: 60383

3 IS: 2071 Methods of High Voltage Testing IEC: 60060-1

4 IS: 2486
Specification for Insulator fittings for Overhead  power Lines with a nominal

voltage greater  than 1000V General Requirements and Tests
Dimensional Requirements Locking Devices

IEC: 60120  IEC:
60372

5. - Thermal Mechanical Performance test and  mechanical performance test on
string insulator  units IEC: 60575

6. IS: 13134 Guide for the selection of insulators in respect  of polluted condition IEC: 60815
7. - Characteristics of string insulator units of the  long rod type IEC: 60433

8. - Hydrophobicity Classification Guide STRI guide
1.92/1

9. - Radio interference characteristics of overhead  power lines and high-voltage
equipment.

CISPR: 18-2 Part
2

10. IS: 8263 Methods of RI Test of HV insulators IEC: 60437

11. Standard for Insulators- Composite-
Distribution Dead-end Type

ANSI C29.13-
2000

12. IS: 4759 Hot dip zinc coatings on structural steel & other  allied products ISO: 1459  ISO:
1461

13. IS: 2629 Recommended Practice for Hot, Dip  Galvanization for iron and steel ISO: 1461 (E)
14. IS: 6745 Determination of Weight of Zinc Coating on  Zinc coated iron and steel articles ISO: 1460
15. IS: 3203 Methods of testing of local thickness of  electroplated coatings ISO: 2173
16. IS: 2633 Testing of Uniformity of Coating of zinc coated  articles
17. - Standard specification for glass fiber strands ASTM D 578-05
18. - Standard test method for compositional analysis  by Thermogravimetry ASTM E 1131-03

19. IS:4699 Specification for refined secondary Zinc
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Annexure-B

Tests on Insulator units

1 RIV Test (Dry)
The insulator string along with complete hardware fittings shall have a radio interference voltage level
below 100 micro volts at one MHz when subjected to 50 Hz AC voltage of 10kV & 30 kV for 11 kV & 33
kV class insulators respectively under dry condition. The test procedure shall be in accordance with
IS:8263 /IEC:437/CISPR 18-2.

2 Brittle Fracture Resistance Test
Brittle fracture test shall be carried out on naked rod along with end fitting by applying “1n HNO3 acid”
(63 g conc. HNO3 added to 937 g water) to the rod. The rod should be held 80% of SML for the
duration of the test. The rod should not fail within the 96-hour test duration. Test arrangement should
ensure continuous wetting of the rod with Nitric acid.

3 Recovery of Hydrophobicity & Corona test

The test shall be carried out on 4mm thick samples of 5cm X 7cm.

i. The surface of selected samples shall be cleaned with isopropyl alcohol. Allow the surface to
dry and spray with water. Record the Hydrophobicity classification in line with STRI guide for
Hydrophobicity classification. Dry the sample surface.

ii. The sample shall be subjected to mechanical stress by bending the sample over a ground
electrode. Corona is continuously generated by applying 12 kV to a needle like electrode
placed 1mm above the sample surface. The test shall be done for 100 hrs.

iii. Immediately after the corona treatment, spray the surface with water and record the HC
classification. Dry the surface and repeat the corona treatment as at clause 2 above. Note HC
classification. Repeat the cycle for 1000 hrs. or until an HC of 6 or 7 is obtained. Dry the
sample surface.

iv. Allow the sample to recover and repeat hydrophobicity measurement at several time intervals.
Silicone rubber should recover to HC 1 – HC 2 within 24 to 48 hours, depending on the
material and the intensity of the corona treatment.

4 Chemical composition test for Silicon content

The content of silicon in the composite polymer shall be evaluated by EDX (Energy Dispersion X- ray)
Analysis or Thermo-gravimetric analysis. The test may be carried out at CPRI or any other NABL
accredited laboratory.



Volume-III : Section-I
Technical Specifications

430

25 Guy Strain Insulators

1. SCOPE
This Specification covers porcelain guy strain insulators for use in rural electrification system.

2. APPLICABLE STANDARDS
Unless otherwise modified in this specification, the insulators shall comply with IS: 5300-1969 or the latest
version thereof.

3. GENERAL REQUIREMENTS

3.1 The porcelain insulator shall be sound, free from defects, thoroughly vitrified and smoothly glazed.

3.2 The design of the insulator shall be such that the stresses due to expansion and contraction in any part
of the insulator shall not lead to its deterioration.

3.3 The glaze, unless otherwise specified, shall be brown in colour. The glaze shall cover the entire porcelain
surface parts except those areas that serve as supports during firing.

4. TYPE OF INSULATORS

4.1 The standard guy strain insulators shall be of designations ‘A‘ and ‘C‘ as per IS:5300.

4.2 The recommended type of guy strain insulators for use on guy wires of overhead lines ofdifferent voltage
levels are as follows :

Power Line Voltage Designation of Insulators

415/240V A

11000V C

33000V C (2 Insulators to be used in series)

5. DIMENSIONS
The dimensions of guy strain insulators shall be in accordance with Figs. 1 and 2.

6. BASIC INSULATION LEVELS
The test voltage of the insulators shall be as under :

Designation of

Insulator

Dry one minute power

Frequency withstand

voltageKV (rms)

Wet one minute power

Frequency withstand voltage

KV (rms)

A 18 8

C 27 13
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7. MECHANICAL STRENGTH

The insulators shall be suitable for the minimum failing loads specified as under:

Designation of Insulator Minimum failing load (KN)

A 44

88

8. TESTS
The insulators shall comply with the following routine, type and acceptance tests as per IS:5300.

8.1 Routine Test
Visual examination

8.2 Type Tests
a) Visual examination
b) Verification of dimensions
c) Temperature cycle test
d) Dry one-minute power-frequency voltage withstand test
e) Wet one-minute power frequency voltage withstand test
f) Mechanical strength test
g) Porosity test

8.3 Acceptance Tests: (to be conducted in the following order)
a) Verification of dimensions
b) Temperature cycle test
c) Mechanical strength test
d) Porosity test

9. MARKING

9.1 Each insulator shall be legibly and indelibly marked to show the following :
a) Name or trade mark of the manufacturer
b) Year of manufacture
c) ISI certification mark, if any.

9.2 Marking on porcelain shall be applied before firing.

10. PACKING

All insulators shall be packed in wooden crates suitable for easy but rough handling
and aeptable for rail transport. Wooden separators shall be fixed between the insulators to keep
individual insulators in position without movement within the crate.



Volume-III : Section-I
Technical Specifications

432



Volume-III : Section-I
Technical Specifications

433

26 Helically Formed Fittings for 11 kV and LT Lines

1. SCOPE

This Standard specifies the requirements and tests for helically formed fittings for use on 11 KV and LT
overhead lines.
The following types of fittings are covered:-
a) Conductor dead end fittings
b) Distribution ties, side ties and double ties
c) Conductor splices
d) Guy grip dead-ends
e) Tap connectors
f) Service grip dead-ends
g) Lashing rods

2. GENERAL REQUIREMENTS

2.1 Aluminium alloy, aluminium-clad steel and galvanised steel wires having required mechanical strength,
corrosion resistance and formability, depending on the type of application shall be employed in the
manufacture of the fittings. The material of the formed fittings shall be compatible
with the conductors with which it is used.

2.2 In case of formed wires, no joints shall be permitted except those in the base rod or wire before final
drawing.

2.3 Each formed set shall be marked with indelible and distinct colour to indicate starting/cross-over point
of application to facilitate its application on the conductor.

2.4 The ends of the individual wires of the formed fittings shall be suitably debarred to provide a smooth
finish so as to avoid any damage to the conductor due to sharp edges.

2.5 Suitable grit shall be applied to the gripping section of the formed fitting (except lashing rods) in order to
enhance its gripping strength.

3. PROPERTIES OF WIRES

3.1 Materials of the wires used in the manufacture of the fittings covered by this specification shall have
the mechanical and electrical properties as specified in Tables 1,2 and 3. Materials used for
chloroprene pad shall have the properties specified in Table 4.

Table 1

Aluminium Alloy Wires

Test Requirements

1. Visual a) No scratches

b) No pealing off
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c) No speed crack

d) No cut mark

2. Dimensions after forming a) Diameter Tolerance (+) .000 mm

(-) .025 mm

b) Flattening (+) .000 mm

(-) .076 mm

3. Tensile strength of formed
wires

35 Kg/mm2

4. Elongation of finished wire Min. 2% in a gauge length of 50 mm

5. Conductivity of finished wire Min. 39% as per IACS

6. Wrap test
Wire diameter mm

Upto 3.07

From 3.08 to 3.45

From 3.46 to 3.71

From 3.72 to 4.24

From 4.25 and above

Min. number of twists on a mandrel of its own dia without
fracture at a rate of 15 turn per minute

18

16

14

12

10

Table 2

Aluminium Clad Steel Wires

S.No. Test Requirements

1. Visual Free from splints, scale, inequalities, flaws and
other irregularities :

2. Dimentional Roundness to (±) 0.013mm

3. Tensile strength As per table 2a below

4. Weight of coating As per table 2b below

5. Wrap test (on a mandrel 2 times the
dia of the sample and at the rate of 15
turns/minute)

After close helix, the sample should not fracture
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6. Adherence of coating (in a close helix
not exceeding 15 turns/minute)
around a cylindrical mandrel having a
diameter prescribed in table 2c.

No cracking or flacking to such an extent that the
aluminium coating can be removed by rabbing
with the bare fingers

Table 2a

Wire diameter
(mm)

Ultimate tensile
strength minimum)
MPa

Ultimate elongation (Min.) percent in
254 mm

1.270 to 2.283
including

1280 3.0

2.286 to 3.045
including

1240 3.5

3.048 to 3.515
including

1210 4.0

3.518 to 3.782
including

1170 4.0

3.785 to 4.826
including

1140 4.0

Table 2b

Wire diameter (mm) Min. weight of aluminium coating on uncoated wire
surface (gms/m2)

1.270 to 1.521 including

1.524 to 1.902 including

1.905 to 2.283 including

2.286 to 2.639 including

2.642 to 3.045 including

3.048 to 3.553 including

70

76

79

85

92

98
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3.556 to 4.569 including

4.572 to 4.826 including

104

116

Table 2c

Wire diameter Min. ratio of mandrel diameter to wire diameter

1.270 to 2.283 including

2.286 to 3.553 including

3.556 to 4.826 including

3

4

5

Table 3
Zinc coated steel wire

Test Requirements

1. Visual Free from splints, scale, inequalities and other
irregularities :

2. Dimentional Roundness to (±) 0.013mm

3. Tensile strength of finished wire As per table 3a below

4. Weight of zinc coating As per table 3b below

5. Wrap test (on a mandrel 2 times the
dia of the sample and at the rate of
15 turns/minute)

After close helix of minimum 8 turns, the sample should
not fracture.

6. Adherence of coating (in a close
helix not exceeding 15 turns/minute)
around a cylindrical mandrel having
a diameter prescribed in table 3c.

No cracking or flacking to such an extent that zinc coating
can be removed by rabbing with the bare fingers
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Table 3 a

Wire
diameter mm

Ulitimate tensile strength
(Minimum) MPa

Elongation in 200 mm gauge length
minimum (%) mm

1.270 to 2.283

including
1450 3.0

2.286 to 3.045

including
1410 3.5

3.048 to 3.053

including
1410 4.0

3.556 to 4.022

including
1380 4.0

Table 3b

Wire diameter

(mm)

Minimum weight of zinc coating on uncoated wire surface
(gms/m2)

1.270 to 1.521 including 183

1.524 to 1.902 including 198

1.905 to 2.283 including 214

2.286 to 2.639 including 229

2.642 to 3.045 including 244

3.048 to 3.553 including 259

3.556 to 4.69 including 274

4.572 to 4.822 including 305

Table 3c

Wire diameter
(mm)

Ratio of mandrel diameter to wire diameter

1.270 to 2.283 including 3

2.286 to 3.553 including 4

3.556 to 4.822 including 5
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Table 4
Properties for Chloroprene pad

Chloroprene cushion shall have following properties :
1a) Tensile Strength Minimum 100Kg/cm2

b) Tensile strenght
(after ageing)

Loss of maximum 25% of the test value obtained in 1(a)

2a) Elongation 250% minimum

b) Elongation (after
ageing)

Loss of maximum 25% of the test value obtained in 2(a)

3a) Shore hardness ‘A’ 65 (±)5

b) Shore hardness
(after ageing)

(±)15% of test values obtained in 3(a)

Note : Ageing should be carried out for 70 hours at 100oC.

4. REQUIREMENTS OF FORMED FITTINGS FOR VARIOUS APPLICATIONS

4.1 Conductor Dead-end fittings

4.1.1 Formed conductor dead-end fitting for 11 KV lines consists of the following parts for use with disc
insulators of clevis and tongue type:

a) Cross arms strap for attaching the fittings to the pole on one side and the disc insulator on the other.
These fittings shall conform to the REC Specifications of 11 KV Porcelain Insulators and Fitting.

b) Aluminium alloy die cast thimble clevis for attaching the fitting to the tongue of disc insulator on one
end and for accomodating loop of the helically formed fitting at the other end in its smooth internal
contour. The thimble clevis is attached to the insulator through a steel cotter pin used with a non-ferrous
split pin of brass or stainless steel. The thimble clevis shall have clevis dimensions as per IS : 2486 (Part
II) - 1989 and shall have the minimum failing load strength of 3000 kg.

c) Helically formed fitting acting as the dead-end grip.

4.1.2 The die-cast aluminium alloy thimble clevis shall be manufactured with alloy A6 Designation of IS : 617 -
1975.

4.1.3 Nuts and bolts used shall be of galvanised steel conforming to IS : 1364 - 1967 and cotter pins
conforming to IS : 2004 -1978. Spring washers used shall be electro-galvanised.

4.1.4 The fitting for LT lines shall comprise of the helically formed fitting to suit the LT shackle insulator as per
REC Specification of Porcelain Insulators and Insulator Fittings For 415/240V Overhead Power Lines

4.1.5 The fittings shall be made to suit the following conductor
sizes for 11 KV/LT Lines conforming to REC Specification 1/1971(R-1993) and each fitting shall have
a clear identification mark on PVC/metallic/plastic tag, indicating size of the conductor and voltage. The
following colour code shall be used for the tag as also for the starting/cross-over marks for quick
identification:
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20 mm2 ACSR(Squirrel) Blue

30 mm2 ACSR(Weasel) Red

50 mm2 ACSR (Rabbit) Yellow

50 mm2 ACSR (Rabbit) Brown

50 mm2 AAC (Ant) Grey

4.2 Distribution ties side ties and double ties

4.2.1 Helically formed ties are used to hold the conductor to pin insulators or shackle insulators.]

4.2.2 Chloroprene pad shall be provided with the formed ties for use on 11 KV lines to avoid abrasion of the
conductor

4.2.3 The conductor sizes and voltage class shall be clearly marked on each fitting and the fittings shall also
be identified by color code as per clause 4.1.5.

4.2.4 To ensure proper fitting of 11 KV pin insulator ties, the purchaser shall furnish full-dimensions
of the insulator top particularly the crown diameter, neck diameter etc. See REC specification 11KV
porcelain insulators and fittings.

4.3 Conductor Splices
4.3.1 Conductor splices for ACSR conductors shall consist of (i) galvanised steel formed splice for

steel core (ii) aluminium alloy formed filler rod (iii) aluminium alloy formed splice for the aluminium
strands of the conductor. For AAC conductor, splice is formed with aluminium alloy only.

4.3.2 Repair Splice: Repair splices are non-tension splices and are used where some of the outer strands of
the conductor are damaged.

4.4 Guy Grip Dead-End

4.4.1 Guy grip dead ends have one leg shorter than the other and are suitable for gripping the guy wire. These
grips are applied on one side into the thimble eye of the stay rod and on the other side to the guy wire.
These can also be used directly with guy insulators.

4.4.2 The fittings shall be made of two sizes to suit stay wires of 7/3.15mm(7/10SWG) and 7/2.5 mm(7/12SWG)
having UTS values 3625 kg and 2300 kg respectively.

4.4.3 The fittings shall be clearly identified on a PVC/mettalic/plastic tag for the size of stay wire with which
these are to be used and, in addition, the following colour codes for the tag as well as the corss-over
marks shall be adopted for proper identification:

Guy grip for 7/3.15 mm stay wire - Green
Guy grip for 7/2.5 mm stay wire - Black
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4.4.4 The guy grip shall be supplied complete with thimble to suit the fitting. Thimble shall be made of hot-
dipped galvanized steel.

Note: The guy grips to be used with guy insulators shall take into account the standard sizes of
insulators as per REC specification and the type and size of the guy insulator shall be clearly specified by
the purchaser.

4.5 Tap Connectors: Tap connectors consist of helically formed aluminium alloy wires for non-tension tapping
of conductors and cables from the main line. The sizes of conductors/cables for which these tap
connectors are to be used have to be clearly specified by the purchaser.

4.6 Service Grip Dead End: Service grip dead-ends are used with metallic knob to hold one or more service
bearer wires.

4.7 Lashing Rods: Lashing rods are helically formed wires to secure the bearer wire to the service cable. The
number of lashing rods will depend on the length of service.

5. DIMENSIONAL REQUIREMENTS OF THE FINISHED FORMED FITTINGS

5.1 The lay of the helix shall be right hand.

5.2 The diameter and number of formed rods used per set of fittings to be used on various sizes of
conductors shall be as per the approved drawings.

5.3 Tolerances of formed fittings: The various requirements of the helically formed fitting shall be within the
following toleranaces:

Item Tolerances

a) Pitch length + 0.6 mm (-)0.12 mm

b) Internal diameter + 1% (-) 3%

c) Length of individual rod (±) 1%

d) Difference in length (±) 1% between the longest and the shortest

rod in an individual set

6. TESTS

6.1 Type Tests: The following tests shall constitute the type tests on the finished fittings:

Test Applicable to

Visual examination All fittings

Verification of dimension All fittings
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Tensile strength test All fittings

Electrical resistance test All aluminium alloy fittings

Wrapping test All fittings

Slip strength test Conductor dead-end, guy grip and splices

Resilence test Conductor dead-end,

guy grip and conductor splices

Unbalanced holding Strength Test Ties only

Fatigue test Conductor dead-end, ties and splices

Galvanising test Hardwares and fittings using GI wire

Pull-off strength test Ties only

Electrical & Mechanical Test Tap Connectors

Acceptance Test: The following shall constitute the acceptance test:
1. Visual examination
2. Verification of dimension
3. Tensile Strength test
4. Electrical resistance test
5. Wrapping test
6. Slip Strength test
7. Resilience test
8. Unbalanced load
9. Galvanisation test
10. Pull-off strength
11. Electrical & Mechanical tests on tap connectors
12. The tests for other requirements as per Tables 1,2,3 & 4 on the individual wires used in making
the helically formed fittings and chloroprene pad (where used).

6.2 Routine Tests: The following shall constitute the routine tests:
a) Visual examination
b) Verification of dimensions

7. TEST PROCEDURE

7.1 Visual Examination: All fittings and individual wires shall be checked visualy for good workmanship,
smooth finish and other requirements indicated in Table 1, 2 and 3.

7.2 Verification of dimensions: The dimensins shall be checked as specified in the tables 1, 2, 3 and clause 5.
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7.3 Tensile Strength Test:

7.3.1 Individual wire of the helically formed wires shall be straightened by light hammering and tested for
tensile strength and elongation in accordance within the IS:398(Part II)-1976. The tensile strength and
the elongation of the formed wires shall not be less than the values specified in tables 1, 2 and 3.

7.3.2 For thimbles and hardwares other than formed fittings:
The dead-end clevis thimble and straps shall be tested for tensile strength in accordance with the
requirements of mechanical failing load as per IS:2486(Part I)-1993.

7.4 Electrical Resistance Test: This test shall be done on straightened aluminium alloy formed wires only.
The conductivity of the wires should not be less than 39% IACS.

7.5 Wrapping Test: The individual wires of the formed fittings shall be tested as specified in tables 1, 2
and 3. The wires should not break or show fracture when tested as above.

7.6 Slip Strength Test: For the conductor dead-end and guy grip dead-end, the test shall be made in
accordance with IS:2486(Part I)-1993 and the value of slip/breaking strength shall not be less than 85%
of the breaking strength of the conductor for conductor dead-end fitting and 100% for guy wires dead
end fittings. In case of tension splices, the test shall be carried out as per IS:2121. No slippage or
damage to the fitting shall occur at a value less than 100% of breaking load of the conductor. This test
should be repeated after the resilence test.

7.7 Reslience Test: A set of helically formed fitting is wrapped and un-wrapped on a piece of conductor 3 times
successively. The helical fitting should not lose its resilence even after three applications and should be
able to pass the slip strength test requirements mentioned in 7.6 thereafter.

7.8 Unbalanced Holding test: Unbalanced holding strength is the ability of the formed ties to maintain a
constant and uniform grip on the conductor when intermittent and repeated unbalanced loads impose a
tension imbalance in the span. These imbalances occur due to wind induced motion, impacts,
ice conditions and more so when the conductor is broken.

The test is intended to simulate the broken wire condition. A span of minimum 20 meters tensioned for
40% of UTS of the conductor shall be erected in the laboratory and a pin insulator alongwith the
insulator tie under test shall be applied in the middle of span. The conductor used for this purpose shall
be of the specific size with which the insulator tie is to be used. The test set up shall be such that it should
be possible to apply a pull on one of the two dead ends of the conductor. For the purpose of this test, a
steel replica of the insulator will be used. During the test, tension on one side of the pin insulator shall
be suddenly released and effect observed. No slippage or damage to the fitting shall occur. After
releasing tension from the other end, the fitting should retain the original form. This test will not only
check the holding strength of the fitting but will also prove the resilence of the fitting in the
event of broken wire.

The test shall be repeated. After releasing the conductor tension on one side, pulling force shall be
slowly applied on the other dead-end to pull the conductor till slippage/damage occurs. This force shall
not be less than 320 kg.
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7.9 Fatigue Test: The fittings should be subjected to fatigue test alongwith the conductor by imparting 10
million cycles of peak to peak amplitude at a frequency above 30 cycles for minimum span length of 20
meters, at 40% of UTS of conductor. The amplitude of the vibrations at the antinodal points should
be atleast 50% of the diameter of the conductor. The test should be carried out for 10 million cycles as
continuously as possible after which the conductor fitting and insulator should be examined. There
should be no damage to the conductor or the insulator where the fitting is attached. The fitting should
also be able to withstand the test without any damage.

7.10 Galvanising Test: Galvanising test should be carried out in accordance with IS:4826-1979 for uniformity
and IS:6745-1972 for weight of zinc coating and the fittings will meet the requirements of Table 3.

7.11 Pull-Off Strength Test: This test is intended to simulate the conductor pull-off conditions
created by various factors including elevation difference of the supporting structures on the two sides
of the tie. A span of minimum 20 metres tensioned for 40% of UTS of the conductor shall be erected in
the laboratory with a conductor of the specified size with which the fitting is intended to be used. A steel
replica of pin insulator alongwith the insulator tie under test shall be applied in the middle of span so
that a suitable pull-off force can be applied on the pin by means of a machine. The pull-off strength of the
tie shall not be less than 200 Kg. for all the three sizes of ACSR.

7.12 Electrical &Mechanical Test on Tap Connectors: The tap Connectorsshall conformto all the
electrical and mechanical properties as per IS:5561.

8. PACKING AND MARKING
8.1 All helically formed items covered under this specification shall be carefully handled to

prevent distortion and damage. These items shall be packed and stored in suitable cartons.

8.2 Different colour codes shall be adopted for different conductor sizes and catalogue number and range of
outside diameter of the conductor shall be indicated on the packing.

8.3 Clevis thimbles and other hardwares for conductor dead-ends shall be packed in wooden crates with all
necessary markings.

8.4 The packings of the fittings should carry the following informations.

a) Purchaser’s name

b) Manufacturer’s name and trade mark

c) Size of conductor, line voltage (when required) and numbers

d) Batch number, date, month and year of manufacture

e) Any other marking agreed to between manufacturer and user.
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27 Insulation Piercing Connectors, Anchor (Dead End) & Suspension Accessories & Other
Accessories for Aerial Bunched Cables for Working Voltage upto and including 1100 Volts

1.0 SCOPE

This specification covers the design, manufacture, assembly, testing and supply of Accessories for
anchoring, suspending & making connections to Aerial Bunched Cables rated 1100 volts and insulated with
cross-linked polyethylene.

2.0 STANDARD
The design, performance and test requirements shall confirm to this specification and the following
standards. However in case of any conflict, the requirements of this specification shall prevail.

 NFC 33-020 Insulation Piercing Connectors
 NFC 33-209 LV Aerial Bunched Cables
 NFC 20-540 Environment Testing for Outdoor
 NFC 33-004 Electrical Ageing Test
 NFC 33-040 Suspension Equipments
 NFC 33-041 Anchoring Devices
 IS 14255 LV Aerial Bunched Cables

The Devices shall also be compatible with the cables of sizes & dimensions as defined in the Cable
Specifications for the cables with which they are intended to be used.

3.0 CLIMATIC CONDITIONS
For the purpose of designing the climatic conditions as specified in annexure-1 shall be considered.

4.0 CABLE DATA
The standard sizes and characteristics of the phase and street lighting conductors, messenger wires shall
be as specified in IS: 14255-1995.

The Accessories of LT XLPE Insulated Aerial Bunched Cables (ABC) with insulatedbare messenger cum
neutral are specified below:

a) The ABC accessories should be of proven design with minimum 2 years record of satisfactory operation
with a major utility. Order copies and Performance Certificates should be enclosed with the offer.

b) Since ABC accessories are to be used with insulated bare neutral-cum-messenger, their design should
incorporate specific features to prevent damage to the insulation which meeting the required electrical,
mechanical & thermal requirements.

c) All mechanical, electrical & thermal ratings should meet or exceed 90% of the corresponding ratings of the
cable, or the values specified herein, whichever are more stringent.

d) The accessories should provide “Double Insulation” so that a single point failure of insulation will not
result in the system tripping.
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5.0 THE ABC ACCESSORIES

The ABC Accessories shall consist of the following:

a) Insulation Piercing Connectors : For  making  tap-off/branch  connectors/service
(IPC) connector to an ABC line.

b) Anchoring Assembly (AA) : For fitting onto a pole for anchoring the end of a
length of ABC, or for a major change in direction.

c) Suspension Assembly (SA) : For supporting a length of ABC at an intermediate
pole in a length, with small angle of deviation.

d) Service clamp (sc) : For anchor Insulated service lines (armoured or
unarmour)

e) Transformer Connections : For connection to the transformer bushing.
f) Junction Sleeves : For Phases, neutral messengers & Street lighting

conductor.
g) ABC Service Main : For  Distribution  of  multiple  no.  of  Service

Distribution Box Connections from Main AB cable.

5.1 Insulation Piercing Connectors (IPC)

5.1.1 Insulation Piercing Connectors (IPC) are used for making Tee/Tap-off/Service connectors to an ABC/Bare
Overhead Line.

5.1.2 Insulation Piercing Connectors are designed to make a connection between the uncut main conductor
and a branch cable conductor without having to strip either cable to expose the conductor instead the
tightening action of the IPC will first pierce the Insulation, then make good electrical contact between the
main end and branch conductor while simultaneously insulating and sealing the connection.

5.1.3. Constructional Features of IPC

5.1.3.1 The housing shall be made entirely of mechanical and weather resistant plastic insulation material and
no metallic part outside the housing is acceptable except for the tightening bolt.

5.1.3.2 Any metallic part that is exposed must not be capable of carrying a potential during or after connector
installation.

5.1.3.3 Screws or nuts assigned for fitting with IPC (Insulating Piercing connector), must be fitted with torque
limiting shear heads to prevent over tightening or under tightening (min & max torque values to be
specified by Manufacturer).

5.1.3.4 The IPC must perform piercing and connection on Main and Branch cable simultaneously.

5.1.3.5 The IPCs shall be water proof and the water tightness shall be ensured by appropriate elastomer
materials and not by grease, gel or paste alone.

5.1.3.6 Design of IPC should be such as to not cause damage to insulation of adjacent conductors due to
vibration and relative movement during service.
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5.1.3.7 The connector shall have a rigid removable end cap which can be slide fitted onto the main connector
body on either right or left by the installer (depending on site requirement) for sealing the cut end of the
branch cable. Once the connector is fitted, it should not be possible to remove the cap without removing
the connector.

5.1.3.8 All the metallic parts of the connector should be corrosion resistant and there should not be any
appreciable change in contact resistance & temperature after overloads & load cycling.

 The contact plates should be made of tinned copper/aluminium alloy.
 Connector teeth should be factory greased & sealed to retard water or moisture ingress &

corrosion.
 The Insulation material should be made of weather & UV resistant reinforced polymer.
 The outer metallic part should have potential free tightening bolts to allow safe installation on live

lines.

5.1.4 Mechanical Tightening and Electrical Continuity

5.1.4.1    Connectors shall be tightened upto 70% of the minimum torque indicated by the Manufacturer. At this
torque electrical contact should have occurred between conductors to be joined. Then connectors shall
be tightened up to the breakdown of the shear heads and lastly, upto 1.5 times the maximum torque
indicated by the manufacturer.

For the connector fitted with two screws on the same core, after the breakdown of the shear heads
tightening may be carried out manually and alternatively using a torque meter. The test conditions shall
be as close as possible to those defined for the use of the test machine as per NF-C standard.

5.1.4.2     At 1.5 times the maximum torque indicated by the manufacturer, there shall be no breakdown of any
part of the connector or the core conductor.

5.1.4.3 Maximum rated torque shall not exceed 20 N.m for conductor <95 sq.mm and30 for >95 but <150
sq.mm.

5.1.4.4    Tightening screws shall have hex. Heads of 10 mm, 13 mm or 17 mm only.

5.1.5 Effect of Tightening on Main Core of IPC

5.1.5.1   The connector shall be fitted approx. at the centre of the main core, which is secure between two
anchoring points 0.5 mtr. To 1.5 mtr.apart. At the time of fitting the connectors, the main core shall be
under longitudinal tension at 20% of the load indicated in Table-1:

Table-1
Nominal Cross – section (sq.mm.) Tensile Strength (Newton)

16 1200

25 1800

35 2500

50 3500
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70 5000

150 10000

5.1.5.2    Tensile strain shall be increased to the full value indicated in the Table 1 and held minute. There should
be no breakdown of the core conductor.

5.1.6 Effect of Tightening on Branch Core of IPC

5.1.6.1   Test specimen shall be made up as in clause 5.1.5.1 except that this shall be do the smallest cross sections
of main and branch conductors within its range.

5.1.6.2     An increasing tensile load shall be applied to the Branch Conductor along the axis of the recess for the
Branch cable. Load shall increase at 100 – 500 N/minute until it reaches the value specified in the Table
2 and maintained for 1 minute.

Table-2
Nominal Cross – section (sq.mm.) Tensile Strength (Newton)

16 (Alu) 290
25 450

35 & above 500

5.1.6.3     No slippage or breaking of conductor shall occur.

5.1.7 Dielectric & Water Tightness Test of IPC

5.1.7.1 The connector is tightened up to the minimum torque indicated by the manufacturer.

5.1.7.2 Connectors are mounted on
 Minimum cross section of main core.
 Maximum cross section of main core.

5.1.7.3    In each case Branch is of minimum cross section.

5.1.7.4 Protection caps for the branch cable are to be used in accordance with the requirements of clause
5.1.3.7. An additional water tight cap of any design may be used to seal one end of the main cable if it is
immersed under water. No additional gel or any protection is to be provided while installing connector.

5.1.7.5 The entire assembly shall be immersed at a depth of approx. 30cms. For 30 minutes with the free ends
of main and branch cable out of the water.

5.1.7.6 An AC voltage of 6 kV shall be applied between the water bath and each of the cores in turn for 1
minute. There shall be no flashover or electrical tripping with a trip setting of 10 mA + 0.5mA.

5.1.8 Electrical & Ageing Test of IPC

5.1.8.1 Two test configurations are used according to Table 3 with the connections tightened to the minimum
torque specified by their manufacturers and resistance recorded.
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Table - 3
Configuration Main core cross section Branch core cross section

Tensile Strength (K.N)
1st Configuration Maximum Maximum
2nd Configuration Maximum Maximum

5.1.8.2 The configurations are subjected to 200 heat cycles by injecting suitable current into them. In each cycle
the temperature of the conductor shall be raised from ambient to 120 + 5°C as, measured by a
thermocouple.

5.1.8.3 The duration of each heating cycle is chosen to maintain a sufficiently steady temperature of 120 + 5°C
for 15 minutes. The duration of each cooling cycle is chosen to bring the conductor temperature to within
2°C of ambient.

5.1.8.4 Nominal heating current is indicated in the Table-4. It shall be permissible to accelerate the temperature
rise by using a current up to 1.5 times the nominal current and to accelerate the cooling period by use of
a fan or air blower.

Table-4
Nominal Cross – section (sq.mm.) Nominal Heating Current (A)

16 102
25 139
35 175
50 225
70 283
95 350
120 412
150 480
185 545
240 670

5.1.8.5    The over current test of Clause 5.1.9 shall be done after 50 cycles if the connector is a safety connector
designed to ground a phase connector while the line is being worked on.

5.1.8.6    At the end of the 200 cycles the resistance shall again be measured. It shall not differ from the initial
value by more than 12%.

5.1.9 Over Current Test of IPC

5.1.9.1   Over current test is required to establish the performance of Safety Connectors that are intended to
provide a safe path to ground for the phases while the line is de-energised for working. It establishes the
performance of the connector under short term over load conditions.

5.1.9.2   After the first 50 cycles of clause 5.1.8, the connectors are subjected to 4 over currents of 1 sec duration
each.

5.1.9.3     The conductor temperature at the start of the over current test should be not more than 35ºC.
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5.1.9.4    Current density during over current shall be 100 A/sq.mm for Aluminium and 95 A/sq.mm for Aluminium –
Alloy Conductor.

5.1.9.5    Variation in time of over current is permissible between 0.85 sec & 1.15 sec., provided if maintains the
relationship I2

t = K where,
I = rms value of over current in Amps.
t = time in seconds
K = Constant

5.1.9.6      After the over current test the electrical ageing test of clause 5.1.8 shall be resumed.

5.1.10 Type Test of IPC

5.1.10.1   Type Test Reports should be submitted from an Independent Laboratory of Repute or the Works
Laboratory in case of a foreign manufacturer covering the following (on any convenient size of fitting of
same design made from the same materials).

5.1.10.2 The installation of the connectors shall be done by the laboratory following instructions provided by   the
manufacturer.

5.1.10.3    The Test report shall record the embossing and marking on the connector.

5.1.10.4     The following shall constitute Type Tests for IPC :
 Electrical Ageing Test
 Dielectric and Water Tightness Test.
 Mechanical Tightening Test
 Effect of Tightening on main Core
 Effect of Tightening on Branch core
 Over-current Test (if applicable)

The following shall be Type Test for Suspension Assembly (SA)
 Mechanical Test
 Voltage Test
 Climatic Aging Test
 Corrosion Test
 Endurance Test under Thermal & Mechanical Stresses

The following shall be Type Tests for Anchoring Assemblies (AA)
 Mechanical Test
 Voltage Test
 Dynamic Test
 Climatic Aging Test
 Corrosion Test
 Endurance Test under Thermal & Mechanical Stresses

5.2 Anchoring Clamp for Insulated Messenger:

The clamps should be designed to Anchor LT-AB cable with insulated messenger. The clamp should
consists of an Aluminium alloy corrosion resistant castled body, bail of stainless steel and self adjusting
plastic wedges which shall anchor/hold the neutral messenger without damaging the insulation.
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 No losable part in the process of clamping arrangement
 The clamp should conform to the standard NFC 33041 and 33042 or equivalent I.S. if any.
 The clamp body should be made of corrosion resistant Alluminium alloy, bail should be of

stainless steel and wedges should be weather and UV resistant polymer.
 Ultimate tensile strength of the clamp should not be less than 15 km for 50/70sq.mm insulated

messenger wire / 10 KN for 25/35 sq.mm insulated messenger wire.
 Slip load of the clamp should not be less than 3 KN for 50/70 sq.mm. messenger wire / 2 KN for

25/35 sq.mm. messenger wire.

5.2.1    Anchoring assemblies are used to firmly attach the messenger of ABC to a support and transmit the
mechanical tension.

 at the end of a run or to the supporting structures
 at a major change in direction.

5.2.2      Each Anchoring Assembly shall include.
 One number tension bracket.
 One number wedge type tension clamp
 Flexible Rope for fixing tension clamp to bracket.

5.2.3     Anchoring assemblies shall be supplied in sets to ensure compatibility of the materials against   corrosion
or wear of moving parts.

5.2.1       Tension Bracket of AA

5.2.4.1    The tension bracket shall be made out of a single piece of Aluminium alloy suitable for attachment   to a
pole either by

a) 16mm galvanized steel bolt (s) or
b) two stainless Steel straps of 20 x 0.7 mm.

5.2.4.2     The tension bracket should be designed to ensure the Flexible rope cannot slip out at any angle.

5.2.4.3     The tension bracket should be rated and tested for the loads specified in Table-5. The load shall be
applied at an angle of 45º from the normal to the surface of mounting of the bracket.

Table - 5

Conductor
Size

(Sq.mm.)

Rating Load for deformation
<10mm (Newtons)

Load for
deformation

<30mm & no-break
(Newtons)

25-35 1500 Kg. 12,000 15,000
50-95 2000Kg 15,600 19,500

5.2.5 Flexible Rope of AA

5.2.5.1    The Anchoring assembly shall be supplied with a stainless steel flexible Rope to connect the Tension
Clamp to the Tension Bracket.

5.2.5.2   The rope should have sufficient flexibility to ease the torsional movement of the ABC System.

5.2.5.3     The Rope should be pre-fitted with compression type end fittings to secure the tension clamp.
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5.2.5.4     A wear resistant moveable saddle should be un-loosably fitted on the Rope to prevent abrasion at   the
point of fitting into the tension bracket.

5.2.5.5.  The Rope should have sufficient mechanical strength to withstand the mechanical test for the complete
assembly tests in this specification.

5.2.6        Wedge Type Tension Clamp of AA

5.2.6.1      Wedge type clamps shall be used for clamping the messenger without damaging the insulation.

5.2.6.2     The clamp shall be capable of clamping an uncut messenger so that it can continue without break to  the
connecting point or next span.

5.2.6.3      The clamp shall be fully insulating type of mechanical and weather resisting thermoplastic.

5.2.6.4         No bolts or loose parts are allowed as part of the Clamping system.

5.2.6.5         No tools shall be needed for fitting the messenger into the clamp.

5.2.6.6       The clamp shall be self tightening and capable of holding without slippage the load specified in the
Table-6.

Table - 6
Conductor Size Rating (Kg.) T start (I

minute)
(Newtons)

T final
(I minute)
(Newtons)

Sq. mm. Dia. (mm)

25-35 8-11 1000 Kg. 8,000 10,000
50-54 8-11 1500 Kg. 12,000 15,000
70-95 13.5-16 2000 Kg. 12,000 15,000

5.2.6.7       After fitting the insulated messenger in the clamp, load T start will be held for 1 minute & then load
increased to T final at rate between 5000 – 7,500 N/mtr. In each case there shall be no breakdown of
any part of clamp and slippage of messenger in relation to the clamp.

5.2.7          Voltage Test on Clamp of AA

5.2.7.1    Voltage test is carried out on anchor clamps to ensure no damage is caused to the insulated messenger.

5.2.7.2      A conductive rod of dia. corresponding to the average dia. that can be accommodated in the clamp is
fitted into the clamp, protruding by approx. 50mm at each end of the tightening piece.

5.2.7.3    The rod and clamp is subjected to tensile load as stated in Table 7 below when fixed to a support in  its
normal manner.

Table - 7
Conductor Size Normal rating

(kg)
Load Applied

(N)Sq. mm. Dia. (mm)

25-35 8-11 1000 2000
50-54 8-11 1500 4000
70-95 13.5-16 2000 4000

5.2.7.4       A power frequency voltage of 6 kV is applied for 1 minute between the rod and conductive part of the
clamp, or fixation point in absence of conductive part.
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5.2.7.5        No breakdown or flashover shall occur. There shall be no tripping due to leakage with a setting of 10 +
0.5 mA.

5.2.8        Endurance under Mechanical & Thermal Stress of AA

5.2.8.1       This test is done on clamp rated 1500 Kg. or 2000 Kg. using insulated messenger 50 to 70 sq. mm.

5.2.8.2      A neutral messenger is fitted between two anchor clamps, with clamp spacing approx. 5 mtr. & 1 mtr. Of
messenger protruding from the end. Marks are made to enable measurement of slippage.

5.2.8.3      The sample is subjected to 500 cycles of 90 minutes each as described below:

5.2.8.3.1    Messenger temperature is raised by passing an AC current to 60 +3O C within 15 minutes. This
temperature is maintained for at least 30 minutes to give a total heating period of 45 mts.per cycle.

5.2.8.3.2    Messenger is allowed to cool naturally to ambient for further 45 minutes to complete 90mts. Cycle time.

5.2.8.3.3    Mechanical load is applied during the cycle as per table 8 below. Load F1 is applied throughout the cycle,
except for a short period of 5 sec. to 60 sec. when it is gradually increased from F1 to F2 at any time
during the last 15 minutes of the 90 minute cycle.

Table - 8
Conductor Size Rating (Kg.) F1 (Newtons) F2 (Newtons)

Sq. mm. Dia. (mm)
25-35 8-11 1000 Kg. 2,200 5,000
50-54 8-11 1500 Kg. 4,000 7,500
70-95 13.5-16 2000 Kg. 4,500 10,000

5.2.8.3.4    There should be no slippage greater than 4 mm after 2 cycles or greater than 8 mm after 500 cycles.

5.2.8.3.5  Voltage test is done at the end of the 500 cycles by immersing the test specimen of neutral messenger
and clamps in water of resistively not less than 200 Ohm mtr. For 30 minutes.

5.2.8.3.6   A voltage of 10 kV ac is applied for 1 minute between messenger and water bath
using a trip setting of 10 + 0.5 am. There should be no breakdown or tripping.

5.3            Suspension clamp for insulated neutral messenger:

The clamp should be designed to hang L.T – AB cable with insulated neutral messengers. The neutral
messengers should be fixed by an adjustable grip device. A movable link should allow longitudinal and
transversal movement of the clamp body.

 No losable part in the process of clamping arrangement.
 The clamp should conform to the standard NFC 33040 or equivalent I.S, if any.
 The clamp and the link made of Polymer should provide an additional insulation between the

cable and the pole.
 The clamps and movable links should be made of weather and UV resistant glass fibre reinforced

polymer.
 Clamps should be fixed with pole by eye hook / bracket. Bracket should be made of corrosion

resistant alluminium alloy.
 Ultimate tensile strength of the clamp should not be less than 15 KN for 50/70 sq.mm. Insulated

messenger wire 4.3 KN for 25/35 sq.mm. Insulated messenger wire.
 Maximum allowable load of the clamp should not be less than 20 KN for 50/70 sq.mm. insulated

messenger sire/15 KN for 25/30 sq.mm insulated messenger wire.
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5.3.1      Suspension Assembly is used for supporting an ABC by installation on the messenger at an intermediate
point of support such as a pole. It can accommodate small angles of deviation upto 30°.

5.3.2          Each Suspension Assembly shall consist of:

 One number Suspension Bracket.
 One number moveable (articulated) connecting link.
 One number Suspension Clamp.

5.3.3     Suspension Assemblies shall be supplied in sets to ensure compatibility of the materials against corrosion or
wear of rotating/moving parts.

5.3.4         Suspension Bracket of SA

5.3.4.1     The Suspension Bracket shall be made from single piece alluminium alloy suitable for attachment to a
pole by either.

a) 16 mm galvanized steel bolt or
b) Two stainless steel straps.

5.3.4.2       The Suspension Bracket shall be provided with an upper bulge to prevent the clamp from turning over
on the Bracket for more than 45 O from the horizontal or to within less than 60 mm from the pole /
fixing structure.

5.3.4.3       The Suspension Bracket should be so designed to ensure that the articulated link cannot slip out      of it.

5.3.4.4     Suspension Brackets shall be designed to withstand a load applied at the anchoring point of the movable
link as per Table – 9 below without deformation of more than 10mm or breakdown at 33O below
horizontal (there should be no longitudinal component of load parallel to the plane of fixing).

Table - 9
Conductor Size Normal rating

(kg)
Load
(N)Sq. mm. Dia. (mm)

25-35 8-11 1500Kg. 12500
70-95 13-17 2000Kg. 14000

5.3.5           Movable (Articulated) Link of SA

5.3.5.1       Movable Links are used between the Suspension Bracket and Suspension Clamp to allow a degree of
movement and flexibility between the two.

5.3.5.2    Moveable Links should be made fully of insulating type of mechanical and weather resistant thermoplastic.
A metallic wear resistant ring should however be fitted at point of contact between the Suspension
Bracket and the movable link.

5.3.5.3       The Movable link should be unloosably fitted to the Bracket and the Clamp.

5.3.6          Suspension Clamp of SA

5.3.6.1     Suspension Clamps are used for locking the messenger of the ABC bundle without damaging the
insulation or allowing the messenger to become dismounted from the fitting.

5.3.6.2       The Suspension Clamp shall accommodate messenger wires from 25 to 95 sq.m.

5.3.6.3     The Suspension Clamp shall be made fully of insulating type of mechanically strong and weather resistant
plastic.
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5.3.6.4       Bolts should not be used for clamping / locking the messenger in the Clamp.

5.3.6.5      There shall be no losable parts in the Suspension clamp.

5.3.6.6      The Suspension Clamp should be unloosably fitted to the rest of the Suspension Assembly.

5.3.7        Mechanical Test on Clamp of SA

5.3.7.1     The Sub Assembly shall be subjected to a vertical load applied as per drawing in accordance with Table-
10. There shall be no breakdown or permanent deformation at load T initial for 1 minute or when the
load is increased to T final and released.

Table - 10
Conductor Size Rating (Kg.) T start (I minute)

(Newtons)
T final

(I minute)
(Newtons)

Sq. mm. Dia. (mm)

25-54 8-15 1500 Kg. 9,600 12,000
70-95 13-17 2000 Kg. 12,800 16,000

5.3.7.2      A sample messenger shall be fitted into a fixed suspension clamp and subjected to a gradually applied
longitudinal load of 300 N. There shall be no permanent slip page.
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5.3.8          Voltage Test of SA
A copper foil is wrapped at the clamping point around the maximum size of messenger allowed in that
clamp. An ac voltage of 6 KV is applied between the copper foil and nearest conductive point of the
clamp or into its absence to the point of fixation. The voltage should be withstood for 1 minute without
breakdown or flashover.

5.3.9         Test Under Mechanical & Thermal Stress

5.3.9.1     The test specimen is made up of approx. 10mts. Of messenger wire strung between two anchor   clamps
with a Suspension Clamp fixed in the middle. Masses of 40 Kg. are suspended at a distance of 1-2mtr.
On either side of the Suspension Clamp with a fixing mechanism of mass 2 + 1 Kg.

5.3.9.2       The specimen is subjected to 500 cycles of 90 minutes each. Each cycle consists of the following:

a)    For first 75 minutes a constant longitudinal tension of 4000 N is applied to the messenger for rating
of 1500 Kg. and of 4500 N rating of 2000 Kg. while 64cycles right and left oscillation are produced on
the clamp 32ºon either side of the vertical.

b)   During the first 45 minutes an intermittent current of 4-5 A/sq.mm is applied to maintain the
conductor temp at 60 + 3º C.

c)    During the next 45 minutes of the cycle the conductor is allowed to cool down naturally to the
ambient.

d)    At the 75th minute, after having completed 64 oscillations, the oscillations are stopped and the
longitudinal tension is increased to 7500 N for 1500 kg. Rating and 10000 N for 2000 Kg. Rating.

3.9.3          No messenger slippage should occur within the Suspension Clamp during the 500cycles.

5.3.9.4       At the end of the 500 cycles, the messenger is immersed in water for 30 minutes. It is then tested to
withstand 10 kV ac for 1 minute with a trip setting of 10 + 0.5 mA. There should be no breakdown or
flashover.

5.4 Acceptance Tests

5.4.1        The following shall constitute Acceptance Tests for Insulation Piercing Connectors(IPC) :
 Visual *
 Dimensional (as per SCD and overall dimensions submitted with Tender Offer)*
 Electrical Ageing Test ***
 Dielectric and Water Tightness Test. **
 Mechanical Tightening Test **
 Effect of Tightening on Main Core **
 Effect of Tightening on Branch Core **

The above tests are to be carried out as per sampling plan below. However electrical geing test on IPC
(market***) is to be done on only one connector of each type and size.

In case of random failure/defect, double the sample lot is to be drawn and there should be no
failure/defect exceeding half the permissible defects (rounded down) shown in the chart.
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Lot Size
For tests Marked* For tests Marked**

Sample Size Max.
permissible

Defects

Sample Size Max.
permissible

Defects
Upto 100 2 nil 2 nil

101 to 1000 6 nil 4 nil
>1001 0.01%

subject to
min. 6 pieces

0.1% of pieces
checked

4 nil

5.4.2       The following shall constitute acceptance tests for Anchor Assemblies:
 Visual *
 Dimensional (as per SCD and overall dimensions submitted with Tender Offer)*
 Mechanical Test on Bracket**
 Mechanical Test on Clamp **
 Voltage Test *

5.4.3      The following shall constitute acceptance tests for Suspension Assemblies:
 Visual *
 Dimensional (as per SCD and overall dimensions submitted with Tender Offer)*
 Mechanical Test on Bracket**
 Mechanical Test on Clamp **
 Voltage Test *

The above tests (for AA & SA) are to be carried out as per sampling plan below. In case of random
failure/defect, double the sample lot is to be drawn and there should be no failure/defect exceeding half
the permissible defects (rounded down) shown in the chart.

Lot Size
For tests Marked* For tests Marked**

Sample Size Max.
permissible

Defects

Sample Size Max.
permissible

Defects
Upto 100 2 nil 1 nil
101 - 500 5 1 2 nil
501 - 2500 10 2 2 nil

2501 &
above

10 + 0.2
%

2 + 10% pf addl.
Sample quantity

4 1

6.0          SERVICE CLAMP
The clamps should be designed to anchor insulated service lines (armoured or unarmoured) with  2/4
conductors.

 The clamps should be made of weather and UV resistant polymer.
 No losable part in the process of clamping arrangement
 The clamp should conform to the standard NFC 33042 or equivalent I.S., if any. No losable
 Breaking Load of the clamp should not be less than 3 KN.
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7.0          TRANSFORMER CONNECTION

 The connection to the transformer should be made with Pre-Insulated lugs for phase and street
lighting conductors and with an Aluminum Lug for neutral Messenger. If the Bus-bars-bars are of
copper, the Lugs should be preferably Bi-metallic type.

 The Barrel of the lug normally insulated with an Anti-UV black Thermoplastic tube sealed with a
flexible ring. Die reference, size and strip length are to be indicated on the plastic.

 Sizes covered 16-70 &  upto 150 m2 Aluminium XLPE insulated cable.
 Reference standard NFC 33021 or equivalent I.S. if any.

8.0        JUNCTION SLEEVES
 The sleeves should be Pre-Insulated for phases, neutral messengers and street lighting

conductors.
 Sleeve should be made of Aluminum, insulated with an Anti-UV black thermoplastic tube

hermetically sealed two ends with 2 flexible rings.
 Die reference, size and strip length are indicated on the sleeve itself.
 Sizes needed : 16-70 & upto 150 mm2 for Aluminum XLPE insulated cable.
 Reference standard : NFC 33021 or equivalent I.S. if any.
 Design as per furnished drawing.

9.0          EYE HOOKS
 Eye looks should be designed as to hold suspension clamps and Dead end clamps and to be

installed with the pole clamp.
 Eye-hooks should be made of forged Galvanized steel.
 The clamps corrosion resistance should conform the standards I.S. 2629 & I.S.2633.
 Bolts and nuts should be made of hot dip Galvanized steel according to VDE 0210 and VDE 0212.
 Ultimate Tensile strength (UTs) of the clamp should 20 KN.
 Design as per furnished drawing.

10.0         SERVICE MAIN DISTRIBUTION BOXES

10.1 Scope

This Distribution Box should be Weather & Moisture Proof with Spring loaded/Bolt& Nut type Bus Bar
system & should be able to carry a current according to specified capacity. It can have 1/3-phase input &
provision of 4 to 6 nos. of 3-phase or 1-phase outputs. The box should have the provision for special key
for locking & Proper arrangement of sealing. The boxes should be assembled on the pole using Metal
Tapes & Buckles or Bolts. No. of Boxes per pole may vary with supporting arrangement for more no. of
service connections. The Spring used should be of stainless steel having required capacity to provide
suitable pressure in the connector.

10.2 Construction

Distribution Boxes should be designed with Bus Bars with spring action contact, or screw-bolt technique.
For spring action contact only insertion of the conductor into the specified groove of the Busbar is
sufficient for proper connection whereas for Nut Bolt type proper washers & other accessories are to be
provided for connections. It should be used for multiple connections (3-phase or 1-phase) in low voltage
Distribution Network. The boxes should be suitable for 1/3-phase (4 crores) inputs &provision for 4 to 6
nos. of 3-phase or 1-phase outputs. Bus bars should be with a continuous pair of contact bars with colour
code to facilitate the identification of the correct energy phase.
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The box should be able to incorporate the input or output cable dia. Of maximum16mm. (Equivalent to
120Sq.mm.).

The Boxes should consist of special type Lock & key system as well as provision for sealing for complete
protection of the service connection contacts.

10.3 Current Ratings

The maximum current rating should be 140A/200A/250A & concerned authority should have the liberty to
choose among the above ratings as per their requirement.

10.4        Voltage Ratings:

The maximum voltage withstand capacity should be 600V.

10.5       Working Temp

Safe working temperature should be around 80 C for Outer Box & 100OC for metallic
Bus bars.

10.6         Materials
Material used in the manufacturing process of the components of this product should  be specified in the
respective product drawings & can be summarized as follows :

 Outer Box (Base & Cap) : With UV protection & Flame retardant characteristics(HB, as per UL 94-
Tests for Flammability of Plastic materials) & preferably made up of ASA (Achylonitrile Styrene
Acrylate).

 Cable Grommets : Ethyelene-Propylene Rubber :
 Safety Key : PA 6.6 (Nylon).
 Safety Screw : Stainless Steel or Plating Finished steel.
 Insulation protection as per IP 44.
 Bus bars or Terminal Blocks : PA 6.6 (Nylon), Stainless Steel & Copper.
 Button & Cable Holder : PA 6.6 (Nylon) with 50% Glass Fibre.
 Busbar Insulation :Polymide.

10.7          Locking System
The boxes should consist of Special type Lock & Key arrangement as well as provision for sealing for
complete protection of the service connection contacts.

11.0       G.A. DRAWINGS ETC.

11.1 A drawing / picture clearly showing principal parts & dimensions for all products should be submitted
along with the offer.

11.2 The principal outer dimensions of each item, l x b x w in mm and weight in gms should be submitted
along with the offer.

11.3 The Employer may call for samples for verification & evaluation purposes.
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12.0 GENERAL CONDITIONS OF MANUFACTURE
13.0 GTP

The Guaranteed Technical Particulars should be filled up in the given format of GTP.

14.0             TESTING STANDARD – Given in Annexure 2 & 3.

Note : 1) Any specific meteorological data other than those listed above applicable for a particular equipment/item
will be available in the technical specification for that equipment/item.

2) When values specified above contradicts with respective equipment TS, the later will prevail for that
equipment.

3) The atmosphere in the area is laden with industrial and town gases and smoke with dust in
suspension during the dry months and subject to tough colder months.

4) Heavy lightning is usual in the area during the months from May to November.
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ANNEXURE-1

GENERAL CONDITIONS FOR MANUFACTURE

The products shall be in accordance recognized standards used in L.T. ABC or equivalent I.S., if any.

Marking : Each product shall be clearly identified with manufacturer name or
trade mark, reference and capacity of the item and batch no.

Packaging : Manufacturer shall mention the packaging of each item. Installation

instruction should be included in packaging.

Type test : Each supplier should provide type test reports with the offer, carried

out in accordance with one of the reference standards in NABL

Accredited Laboratory.

Routine
test

: Supplier shall provide a control plan, which will be implemented on

each  item.  Routine  test  reports  should  be  submitted  by  the

manufacturer with inspection call.

Quality : All suppliers should preferably be ISO-9000 certified.

Anchoring and suspension clamps should be installable on existing poles using appropriate devices (hooks,
pigtails, brackets etc.).

All crimped connectors should be installed with mechanical or hydraulic hand crimping tools.
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ANNEXURE – 2
TESTING STANDARDS :
The Insulating Piercing Connector should conform to following std. :

Tests Tests Standard / Test Procedure

Corrosion As per NF C 33-020 (Jun ’98), or equivalent I.S., if any.

Qualification Test Exposure in Saline Environment : The exposure should be carried

out as per NF en 60068-2-11 (Aug. ’99) std. requirement. The

concentration of Saline solution must be of 5% + 1% in mass, & the

temperature of the test chamber must be maintained at 35°C + 2°C.

Exposure in Sulphur environment saturated of humidity – The

exposure should be carried out as per NF T 30-055 (Mar. ’74) std.

requirement. SO2 concentration in the chamber should be 0.067% in

volume. The temperature of the test chamber should be increased to

40°C + 3°C.

The total test should include four identical periods of 14 days, in

which 7 days of exposure in Saline environment & in other 7 days –

8  hrs.  cycles  in  SO2 environment  &  16  hrs.  in  laboratory

environment.

Electrical Ageing Test As per NF C 33-020 & NF C 33-004 (Jun ’98) or equivalent I.S., if

any.

Total no. of cycles 200, Heating time -60 mins., Cooling time -45

mins., Pause time – 2 mins.
Dielectric
Investigation  Test  in
water

As per NF C 33-020 (Jun ’98) or equivalent I.S., if any. 15°C & 30°C & relative
humidity between 25% & 75%. The tightening of the connectors should be at
minimal value of the torque indicated by the manufacturer. The sample should
be placed in tank full of water on 30 cm height, after an immersion length
of30 mins. The set is subjected to a dielectric test under a voltage of 6 KV at
industrial frequency during 1 min. No flashover / breakdown should occur at 6
KV during 1 min.

Tests Tests Standard / Test Procedure

Mechanical Tests As per NF C 33-020 (Jun ’98) or equivalent I.S., if any.

For  checking  electrical continuity,  shear  heads  &  mechanical

behaviour  of  the  connector’s  suitable  tests  as  per  the  above
specification have to conduct.
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Capacity needed :

For ABC 16 to 95 mm2

Model 1 for customer service Main 16 to 95 mn2

Tap 2.5 to 10 mm2 (For Street lighting/service connection)

Design as per furnished drawing

Model 2 for customer service Main 16 to 95 mm2

Tap 04 to 35 mm2 (for distribution box charging)

Design as per furnished drawing

Model 3 for customer service Main 25 to 95 mm2

Tap 25 to 95 mm2 (For ABC to ABC Tee Joint)

Design as per furnished drawing.
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ANNEXURE – 3
TESTING STANDARDS

Impact Resistance should be according to UL 746C. Insulation Protection should be as per IP 44. The Quter Plastic
box should conform to following std. –

Test / Standard Requirements Test Procedures

Degree of Protection IEC IP 44 – Protected against the First Digit : A 1.0mm
60529 penetration of solid objects diameter test wire should

exceeding 1.0mm in diameter not penetrate in any
and against penetration of water apparent opening (force = 1
jets that may affect the product N + 10%)
operation.

Second Digit : A spray
nozzle is used to spread a
water jet in all possible
directions.

Impact Resistance UL 746-C After the test the product The impact should be
should not show any evidence generated by dropping a
of : steel ball – with a diameter
- Live electrical parts accessible of 50.8 mm and a mass of

to the test probe, as described
0.535 kg – from a specified

height sufficient to produce
in this test specification.

an impact energy of 6.8 J
- Any results, which may affect

(0.69 13 kg.m.)
the mechanical performance of
the product.
- Any results, which may
increase the probability of
electrical shocks.

UV Resistance The sample physical properties According to ASTM G26,

UL 746-C
average value after an Exposure Method 1, Xenon

accelerated aging with UV Arc Lamp Type B or
radiation – should not be lower ASTM G 155, Exposure
than 70% of its initial value, Cycle I, with continuous
without aging, that is, a exposure to light and
variation of + 30% is allowed. intermittent exposure to

water jets, with
programmed cycles of 120
minutes, consisting of a 102
minutes light-only exposure
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Test / Standard Requirements Test Procedures
and a 18 minutes exposure to
light and water jets.

Withstanding Voltage UL Product should withstand the A 5 kV voltage should be
746-C specified voltage applied to the samples after

the 40 hours conditioning
cycle at 23 + 2°C and 50 +
5% relative humidity plus
96 hours at 35 + 2OC and
90+5% relative humidity.

Flammability After the UV radiation The test can be applied to

UL 94
accelerated aging, the material test samples molded with

should maintain the same the same material used for
original flammability level the base and the cap of the
(HB). box or taking a piece of

these components.

Flexural Strength After UV radiation accelerated A group of test samples

ASTM D790
aging, the average value for this without aging should be

test should not be lower than tested and the average
UL 746-C 70% of the original value, that values calculated. Another

is, a maximum variation of group should be aged under
30% is allowed. UV radiation then it should

be tested and the new
average should be
calculated and compared to
the initial average value.

Tensile Strength After aging with UV One of the test bodies must

ASTM D638 Radiation, the average value
be tested without being

submitted to accelerated

UL 746-C
should not be lower than 70%

aging and is computed over
of the initial values, that is, a

mean values. Another group
maximum variation of 30% is

is submitted to the radiation
allowed.

induced aging and then
tested and the new mean
value is computed and
compared to the first
computed mean value.



Volume-III : Section-I
Technical Specifications

471



Volume-III : Section-I
Technical Specifications

472



Volume-III : Section-I
Technical Specifications

473



Volume-III : Section-I
Technical Specifications

474



Volume-III : Section-I
Technical Specifications

475



Volume-III : Section-I
Technical Specifications

476



Volume-III : Section-I
Technical Specifications

477



Volume-III : Section-I
Technical Specifications

478



Volume-III : Section-I
Technical Specifications

479



Volume-III : Section-I
Technical Specifications

480



Volume-III : Section-I
Technical Specifications

481



Volume-III : Section-I
Technical Specifications

482

28 11 kV and 33 kV Isolators

1) SCOPE

This specification provides for design, manufacture, testing at manufactures works, delivery of outdoor
station type 11KV and 33KV (Local) manual operating mechanism isolating without/ with earthing blades
and complete in all respect with bi-metallic connectors. Operating mechanism, fixing details etc. shall be as
described herein.

2) PARTICULARS OF THE SYSTEM

The isolators to be provided under this specification are intended to be used on 3 phase A.C. 50 cycles,
effectively grounded system. The nominal system voltages are 11 kV & 33 kV respectively.

3) STANDARD

The Isolator shall comply in all respects with IS: 9921 or IEC Publication No.: 129. Equipment meeting any
other authoritative standard which ensures an equal or better quality than the standard mentioned above
will also be accepted.

4) TYPE & RATING

Isolators shall have three posts per phase, triple pole single throw, gang operated out-door type silver
plated contacts with horizontal operating blade and isolators posts arranged vertically. The isolators will be
double break type. Rotating blade feature with pressure relieving contacts is necessary i.e. the isolator shall
be described in detail along-with the offer. However, the design of turn & twist arrangement shall be
subject to owner’s approval. (Banging type feature is not acceptable). All isolators shall operate through 90
degree from their fully closed position to fully open position, so that the break is distinct and clearly visible
from the ground level.

The equipment offered by the tenderer shall be designed for a normal current rating of 400 A for 11 KV &
630 A for 33 KV suitable for continuous service at the system voltage specified herein. The isolators are not
required to operate under load but they must be called upon to handle magnetization currents of the
power transformers and capacitive currents of bushings, bus-bars connections, very short lengths of cables
and current of voltage transformers.

The rated insulation strength of the equipment shall not be lower than the levels specified in IS 9921 JEC
publication No. 129, which are reproduced below

Standard
declared
voltage
kv/rms

Rated voltage
of the Isolator

Standard
withstand
positive kV
(peak)

Impulse Voltage
polarity

One minute power frequency
withstand voltage KV (RMS)

Across the
isolating
distance

To earth and
between poles

Across the
isolating
distance

To earth and
between poles

11 KV 12 85 75 45 35

33 KV 36 195 170 100 75
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The 11 KV and 33 KV isolators are required with post insulators but with mounting structures. The isolators
should be suitable for mounting on the Boards standard structures. The isolators shall be supplied with
base channels along with fixing nuts, bolts and washers for mounting on the structured.

5) TEMPRATURE RISE

The maximum temperature attained by any part of the equipment when in service at site under continues
full load conditions and exposed to the direct rays of Sun shall not exceed 45 degree centigrade above
ambient temperature.

6) ISOLATOR INSULATION

Isolation to ground, insulation between open contacts and the insulation between phases of the completely
assembled isolating switches shall be capable of withstanding the dielectric test voltage specified above.

7) MAIN CONTACTS

All isolators shall have heavy duty self aligning and high pressure line type fixed contacts of modern design
and made of hard drawn electrolytic copper. The fixed contact should be of reverse loop type. The various
parts shall be accordingly finished to ensure inter- changeability of similar components.

The fingers of fixed contacts shall be preferably in two pieces and each shall form the reverse loops to hold
fixed contacts. The fixed contacts would be placed in ‘c’ clamp. The thickness of ‘C’ clamp shall be
adequate. This channel shall be placed on a channel of adequate thickness. This channel shall be welded
on an insulator mounting plate of 8mm thickness. The spring of fixed contact shall have housing to hold in
place. This spring shall be made of stainless steel with adequate thickness. The pad for connection of
terminal connector shall be of aluminum with thickness not less than 12 mm.

The switch blades forming the moving contacts shall be made from tubular section of hard drawn
electrolytic copper having outer dia not less then 38 mm and thickness 3 mm. These contacts shall be
liberally dimensioned so as to withstand safely the highest short circuit and over voltage that may be
encountered during service. The surfaces of the contacts shall be rendered smooth and silver plated. The
thickness of silver plating shall not be less than 15 microns for 11 KV and 25 microns for 33 KV. In nut
shell, the male and female contact assemblies shall be of robust construction and design of these
assemblies shall ensure the same.

1. Electro-dynamic withstands ability during short circuit without any risk of repulsion of contacts.
2. The current density in the copper parts shall not be less than 2 Amp/sq.mm and aluminium parts shall

be less than 1 Amp/sq.mm.
3. Thermal withstand ability during short circuit.
4. Constant contact pressure even when the live parts of the insulator stacks are subjected to tensile

stresses due to linear expansion of connected bus bar of flexible conductors either because of
temperature verification or strong winds.

5. Wiping action during closing and opening.
6. Self alignment assuring closing of the switch without minute adjustment.

The earthing switch should be provided with three sets of suitable type of fixed contacts below the fixed
contacts assemblies of the main switch on the incoming supply side and the sets of moving contacts having
ganged operation. These contacts shall be fabricated out of electrolytic copper for 33 KV isolators with
earth switch and designed to withstand current on the line.
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Arcing contacts / Horn: Arcing contacts are not required.

Auxiliary switches       : Auxiliary switches are not required.

8) CONNECTORS
The connectors for 11KV isolator shall be made of Aluminium alloy LM-9 or LM-25 and shall be suitable for
Squirrel, Weasel and Rabbit ACSR Conductors for 11KV and Raccoon/Dog conductors for 33 KV with
horizontal and vertical takeoff arrangement. The details in regard to dimensions, the number of bolts to be
provided, material and manufacture shall be furnished by the bidder for owner approval before
manufacturing. The groove provided in the connection should be able to accommodate conductor size
mentioned above smoothly.

The clamps to be offered should be manufactured by gravity die-casting method only and not by sand
casting process. It is necessary that suitable clamps are offered along with the isolator and also it is
obligatory to give complete technical particular of clamps along with the drawing, as per details given
above and also as per following detail.

1. The terminal connector shall be manufactured and tested as per IS: 5561.
2. All castings shall be free from blow holes, surface blistors, cracks and cavities.
3. All the sharp edges shall be blurred and rounded off.
4. No part of the clamp shall be less than 12 mm thick.
5. All current carrying parts shall be designed and manufactured to have minimum contact resistance.
6. Connectors shall be designed to be corona free in accordance with the requirement of IS: 5561.
7. All nuts and bolts shall be made of stainless steel only. Bimetallic sleeve/liner shall be 2 mm thick

Wherever necessary, bi-metallic strip of standard quality and adequate dimension shall be used.

9) POST INSULATOR

11KV / 33KV insulators shall be of reputed make subject to owner approval. The post insulators for the
above 11 KV isolators shall comprise of three numbers 11 KV insulators per stack and 9 such stack shall be
supplied with each isolator. Similarly, for 33 KV isolators, two numbers 33 KV insulators per stack and 9
stacks shall be supplied with each isolator. The insulator stack shall conform to the latest applicable Indian
or IEC standard and in particulars to the IS; 2544 specification for porcelain post insulators. The porcelain
used for manufactures of insulators shall be homogeneous, free from flaws or imperfections that might
affect the mechanical or dielectric quality, and they shall be thoroughly vitrified, tough and impervious to
moisture. The glazing of the porcelain shall be uniform brown colour, free from glisters, burns and other
similar defects. Insulators of the same rating and type shall be interchangeable.

The porcelain and metal parts should be assembled in such a manner that any thermal expansion
differential between the metal and the porcelain parts throughout the range of temperature variation shall
not loosen the parts or create undue internal stresses which may affect the electrical or mechanical
strength and rigidity. Each cap and base shall be of high-grade cast steel or malleable steel casting and
they shall be machine faced and smoothly galvanised. The cap and base of the insulators shall be
interchangeable with each other.

The tenders shall in variably enclose with the offer, the type test certificate and other relevant technical
guaranteed particulars of insulators offered by them. Please note that isolators without type test certificates
will not be accepted.

Each 11KV / 33KV Post Insulators used in the isolators should have technical particulars as detailed below:-
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11KV          33KV

1. Nominal system voltage KV (rms) 11               33

2. Highest system voltage KV (rms) 12 36

3. Dry P.F. One minute with stand KV (rms) 35               75

4. Wet PF one minute withstand KV (rms) 35               75

5. P.F. Puncture withstand test voltage KV                     1.3 time the actual dry flash over voltage of

the unit

6. Impulse voltage withstand test KV (peak) 75              170

7. Visible discharge test KV voltage 9               27

8. Creepage distance mm (min) 320           580

9. Tensile strength in KN 10KN       16KN

10. Short time current rating for 3 Secs 25KA        25KA

For 33 KV Isolators: In place of 33 KV Post Insulator the composition of 2 units of 22KV Post Insulators per
stack complying the following parameters are acceptable:-

(a) Norminal system voltage : 33 KV

(b) Highest system voltage : 36 KV

(c) Impulse voltage withstand :           170 KV

(d) Power frequency wet withstand voltage :            75 KV

(e) Height of stack : 500 mm

(f) Creepage distance (Minimum) :            840 mm

(g) Tensile Strength : 30KN

(h) Bending strength :            4.5KN

Operating Mechanism for 11KV / 33KV Isolators:-

All Isolators and earthing switches shall have separate dependent manual operation. The Isolator should be
provided with padlocking arrangements for locking in both end position to avoid unintentional operation.
For this purpose Godrej make 5 lever brass padlocks having high neck with three keys shall be provided.
The isolating distances should be visible for isolators.



Volume-III : Section-I
Technical Specifications

486

The Isolators and Isolators with earth switch inclusive of their operating mechanism should be such that
they cannot come out of their open or close position by gravity wind pressure, vibrations reasonable shocks
or accidental touching of connecting rods of the operating mechanism. Isolators should be capable of
resisting in closed position, the dynamic and thermal effects of maximum possible short circuit current at
the installation point. They shall be so constructed that they do not open under the influence of the short
circuit current. The operating mechanism should be of robust construction and easy to operate by a single
person and conveniently located for local operation in the switchyard. Provision for earthing of operating
handle by means of 8 SWG GS wire must be made.

10) PIPES

Tandem pipes operating handle shall be class B ISI marked type having atleast 24mm internal diameter for
11KV/33KV isolator. The operating pipe shall also be class B ISI marked with internal diameter of atleast 32
mm and 38 mm for 11 KV and 33KV isolators respectively.

The pipe shall be terminated in to suitable universal type joints between the insulator bottom bearing and
operating mechanism.

11) BASE CHANNEL

The Isolator shall be mounted on base fabricated from steel channel section of adequate size not less than
75x40x6 mm for 11KV and 100x50x6 mm for 33KV.

To withstand total weight of isolator and insulator and also all the forces that may encounter by the isolator
during services, suitable holes shall be provided on this base channel to facilitates it’s mounting on our
standard structures. The steel channel in each phase shall be mounted in vertical position and over it two
mounting plates atleast 8mm thick with suitable nuts and bolts shall be provided for minor adjustment at
site.

12) CLEARANCES

We have adopted the following minimum clearance for isolators in our system .The bidder should therefore
keep the same in view while submitting their offers: -

Description Center distance between Poles (Center to
Center) i.e. Phase to Phase clearance

Distance between center lines of
outer posts on same pole

11 KV Isolator 75 Cm 60 Cm

33 KV Isolator 120 Cm 96 Cm
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29 11kV and 33 kV Air Break Switches

1) SCOPE

This specification provides for manufacture, testing at works and supply of 11KV & 33KV AB switches. The
11KV and 33 KV AB switches shall conform to IS: 9920 (Part-I to IV)

2) AB SWITCHES

The 11KV & 33KV Air Break Switches are required with two poles in each phase. The AB Switches shall be
supplied complete with phase coupling shaft, operating rod and operating handle. It shall be manually
gang operated and vertically break and horizontal mounting type.

The equipment offered by the bidder shall be designed for a normal current rating of 200
Amps and for continuous service at the system voltage specified as under:

i) 11 KV AB Switch : 11KV + 10% continuous 50 C/s solidly grounded earthed neutral

system

ii) 33KV AB Switch : 33 kV + 10% -do-

The length of break in the air shall not be less than 400 mm for 11KV AB Switches and 500 mm for 33 KV
AB Switches.

The 11KV & 33KV AB Switches are required with post insulators. The AB switches should be suitable for
mounting on the structure. The mounting structure will be arranged by the bidder. However, the AB
Switches shall be supplied with base channel for mounting on the structure which will be provided by the
owner. The phase to phase spacing shall be 750mm in case of 11KV AB Switches & 1200mm in case of
33KV AB Switches.

3) POST INSULATORS

The complete set of three phase AB Switches shall have stacks of post insulators.

11KV AB Switches: 3 No. 11KV Post Insulator per stack

33KV AB Switches: 3 No. 33KV Post Insulator per stack

The post insulators should conform to the latest applicable Indian standards IS: 2544 Specification for
Porcelain Post insulator of compact solid core or long rod insulators are also acceptable. Creepage distance
should be adequate for highly polluted outdoor atmosphere in open atmosphere. The porcelain used for
manufacture of AB Switches should be homogeneous free from flaws or imperfections that might affect the
mechanical dielectric quality. They shall be thoroughly vitrified, tough and impervious to moisture. The
glazing of the porcelain shall be of uniform brown in colour, free from blisters, burns and other similar
defects. Insulators of the same rating and type shall be interchangeable.
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The porcelain and metal parts shall be assembled in such a manner that any thermal expansion differential
between the metal and porcelain parts through the range of temperature variation shall not loose the parts
or create undue internal stresses which may affect the electrical or mechanical strength. Cap and base of
the insulators shall be interchangeable with each other. The cap and base shall be properly cemented with
insulators to give perfect grip. Excess cementing must be avoided.

Each 11KV & 33KV Post Insulators should have technical particulars as detailed below:

11 kV 33 kV

i Nominal system voltage kV (rms) 11 33

ii Highest system voltage kV (rms.) 12 36

iii Dry Power Frequency one kV minute withstand voltage (rms)
in KV

35 75

iv Wet Power frequency one minute withstand voltage (rms) in
KV

35 75

v Power Frequency puncture kV (rms) voltage 1.3 times the actual dry flashover
voltage

vi Impulse withstand voltage kV (Peak) 75 170

vii Visible discharge voltage kV (rms) 9 27

viii Creepage distance in mm (minimum) 320 580

The rated insulation level of the AB Switches shall not be lower than the values specified below:-

Sl.
No

Standard
declared
voltage
KV/RMS

Rated
Voltage of
the AB
Switches

Standard impulse with stand
voltage (positive & negative
polarity kV (Peak)

One Minute power frequency
withstand voltage kV (rms)

Across the
Isolating
distance

To earth &
between poles

Across the
Isolating
distance

To earth &
between poles

i 11KV 12KV 85KV 75KV 32KV 28KV

ii 33KV 36KV 195KV 170KV 80KV 70KV

4) TEMPERATURE RISE

The maximum temperature attained by any part of the equipment when in service at site under continuous
full load conditions and exposed to the direct rays of Sun shall not exceed 45 degree above ambient.
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5) MAIN CONTACTS

AB Switches shall have heavy duty self-aligning type contacts made of hard drawn electrolytic
copper/brass. The various parts should be accordingly finished to ensure interchangeability of similar
components. The moving contacts of the switch shall be made from hard drawn electrolytic copper brass.
This contact shall have dimensions as per drawing attached so as to withstand safely the highest short-
circuit currents and over voltage that may be encountered during service. The surface of the contact shall
be rounded smooth and silver-plated. In nut shell the male and female contact assemblies shall ensure.

1. Electro-dynamic withstands ability during short circuits without any risk of repulsion of contacts.
2. Thermal withstands ability during short circuits.
3. Constant contact pressure even when the lower parts of the insulator stacks are subjected to

tensile stresses due to linear expansion of connected bus bar of flexible conductors either because
of temperature variations or strong winds.

4. Wiping action during closing and opening.
5. Fault alignment assuring closing of the switch without minute adjustments.

6) CONNECTORS

The connectors shall be made of hard drawn electrolytic copper or brass suitable for Raccoon/Dog ACSR
conductor for both 11KV & 33KV AB Switches. The connector should be 4 -bolt type.

7) OPERATING MECHANISM

All AB Switches shall have separate independent manual operation. They should be provided with ON/OFF
indicators and padlocking arrangements for locking in both the end positions to avoid unintentional
operation. The isolating distances should also be visible for the AB Switches.

The AB Switch will be supplied with following accessories:

Sl
N
o

Item Size of 11KV AB Switch Size of 33KV AB Switch

i Operating Rod (GI dia) ISI mark Length 5.50 meter dia: 25MM Length 5.50 mtrsdia:
40MM

ii Phase coupling square rod (GI)
ISI mark

Length 1800 mm

Size 25x25 mm

Length 2700 mm

Size 40 x 40 mm

iii Hot dip galvanized Operating
handle (GI)

1 No. 1 No.

The AB Switches shall be capable to resist any chance of opening out when in closed position. The
operating Mechanism should be of robust constructions, easy to operate by single person and to be located
conveniently for local operation in the switchyard. The GI pipe shall conform to(‘B’ class or Medium class
Blue strip) ISS: 1239-68 and ISI marked by embossing. The vertical down rod should be provided with



Volume-III : Section-I
Technical Specifications

490

adequate joint in the mid section to avoid bending or buckling. Additional leverage should be provided to
maintain mechanical force with minimum efforts.

All iron parts should be hot dip galvanized as per IS 4759-1979 and zinc coating shall not be less than 610
gm/sq. meter. All brass parts should be silver plated and all nuts and bolts should be hot dip galvanized.

8) ARCING HORNS

It shall be simple and replaceable type. They should be capable of interrupting line-charging current. They
shall be of first make and after break type.

9) BUSH

The design and construction of bush shall embody all the features required to withstand climatic conditions
specified so as to ensure dependable and effective operations specified even after long periods of inaction
of these Air Break Switches. They shall be made from highly polished Bronze metal with adequate provision
for periodic lubrication through nipples and vent.

10) DESIGN, MATERIALS AND WORKMANSHIP

All materials used in the construction of the equipment shall be of the appropriate class, well finished and
of approved design and material. All similar parts should be accurately finished and interchangeable.

Special attention shall be paid to tropical treatment to all the equipment, as it will be subjected during
service to extremely severe exposure to atmospheric moisture and to long period of high ambient
temperature. All current carrying parts shall be of non-ferrous metal or alloys and shall be designed to limit
sharp points/edges and similar sharp faces.

The firm should have the following type test certificate. The type test should be from CPRI or equivalent
lab:-

1. Test to prove capability of rated peak short circuit current and the rated short time current. The rated
short time current should correspond to minimum of 10K Amp and the peak short circuit current
should correspond to minimum of 25K Amps.

2. Lightning impulse voltage test with positive & negative polarity.
3. Power Frequency voltage dry test and wet test
4. Temperature rise test
5. Mill volt drop tests

The above tests should be performed on the AB Switches, manufactured as per owner approved drawing
with the specification. Along with the type test certificate, the certified copy of the drawing (from the
testing lab) should also be kept for inspection of our officer. Also the test certificates should not be older
than 5 years from the date of opening of tender.
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Dimension of 11 & 33KV AB Switches in (Max.)Tolerance 5%.

Sl. Particulars 11KV AB Switch 33KV AB Switch

i MS Channel 450x75x40 675x100x50

ii Creepage distance of Post Insulator 320mm (Min) 580mm (Min)

iii Highest of Port shell 254 mm 368 mm

iv Fixed contact assembly

i)    Base 165x36x8 165x36x8

Ii)   Contact 70x30x6 70x30x6

Iii)  GI cover 110x44 140x44

v)   Spring 6 Nos. 6 Nos.

11) Moving Contact Assembly

12) Connectors

i Connector 60x50x8 (Moving & fix
both)

60x50x8 (Moving & fix both)

The bidder should provide AB Switches with terminal connectors, set of insulators, mechanical inter works
and arcing horns sets. The base channel for the mounting of AB Switches shall also be included in the
scope of AB Switches. The operating mechanisms together with down pipe operating handle etc. are also
included in the scope of supply.

i Base Assembly 135x25x8 170x40x8

ii Moving 180x25x9 290x25x14

iii Bush Bronze Metal Bronze Metal

iv Thickness of Grooves 7 11
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30 11 kV Drop Out Fuse Cut Outs

1. SCOPE

This specification covers outdoor, open, drop-out expulsion type Fuse Cutouts suitable for installation in
50 Hz, 11 KV distribution system.

2. APPLICATION

The distribution fuse cutouts are intended for use in distribution transformers and have no inherent load
break capacity.

3. APPLICABLE STANDARD

Unless otherwise modified in this specification, the cutout shall conform to IS:9385 (Part-I to III) as
amended from time to time.

4. RATED VOLTAGE

The rated voltage shall be 12 KV.

5. RATED CURRENT

The rated current shall be 100 A.

6. RATED LIGHTNING IMPULSE WITHSTAND VOLTAGE VALUES FOR THE FUSE BASE

The rated lightning impulse withstand voltages both for positive and negative polarities shall be as
given below:

a) To earth and between poles 75 KV (Peak)
b) Across the isolating distance of fuse base 85 KV (Peak)

7. RATED ONE MINUTE POWER FREQUENCY WITHSTAND VOLTAGE (DRY & WET) VALUES FOR
THE FUSE BASE

a) To earth and between poles 28 KV (rms)
b) Across the isolating distance 32 KV (rms)

8. TEMPERATURE RISE LIMIT (In Air)

a) Copper contacts silver faced 65oC
b) Terminals 50oC
c) Metal parts acting as springs. The temp. shall not reach such a value that elasticity of metal is

changed

9. RATED BREAKING CAPACITY

The rated breaking capacity shall be 8 KA (Asymmetrical).

10. GENERAL REQUIREMENTS/CONSTRUCTIONAL DETAILS
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10.1 The cutouts shall be of single vent type (downward) having a front connected fuse carrier suitable for
angle mounting.

10.2 All ferrous parts shall be hot dip galvanised in accordance with the latest version of IS:2633. Nuts and
bolts shall conform to IS:1364. Spring washers shall be electro-galvanised.

10.3 Typical constructional details of the fuse cutout are shown in Fig. 1

11. FUSE BASE TOP ASSEMBLY

11.1 The top current carrying parts shall be made of a highly conductive copper alloy and the contact
portion shall be silver plated for corrosion resistance and efficient current flow. The
contact shall have a socket cavity for latching and holding firmly the fuse carrier until the fault
interruption is completed within the fuse.

11.2 The top contact shall be actuated by a strong steel spring which keeps it under sufficient pressure
to maintain a firm contact with the fuse carrier during all operating conditions. The spring shall also
provide flexibility and absorbs most of the stresses when the fuse carrier is pushed into the
closing position.

11.3 The current carrying parts of the assembly shall be protected from water and dust formation by a stainless
steel top cover.

11.4 The top contact assembly shall have a robust galvanised steel hook to align and guide the fuse carrier
into the socket latch even when the fuse carrier is closed at an off-centre angle.

11.5 The top assembly shall have an aluminum alloy terminal connector (refer clause 19).

11.6 The top assembly shall be robust enough to absorb bulk of the forces during the fuse carrier closing and
opening operations and shall not over-stress the spring contact. It shall also prohibit accidental opening
of the fuse carrier due to vibrations or impact.

12. FUSE BASE BOTTOM ASSEMBLY

12.1 The conducting parts shall be made of high strength highly conductive copper alloy and the contact
portion shall be silver plated for corrosion resistance and shall provide a low resistance current path
from the bottom fuse carrier contacts to the bottom terminal connector.

12.2 The bottom assembly shall have hinge contacts made from highly conductive, anti-corrosive copper
alloy and shall accommodate and make a firm contact with the fuse carrier bottom assembly. The fuse
carrier shall be placed easily in or lifted from The hinges without any
maneuvering. In addition, the bottom assembly shall perform the following functions :-

i) When opened manually or after fault interruption the fuse carrier shall swing through 180o to the
vertical and its further travel shall be prevented by the fuse base bottom assembly.

ii) The fuse carrier shall be prevented from slipping out of the self locking hinges during all operating
conditions and only when the fuse carrier has reached its fully open position can it be removed
from the hinge support.

12.3 The assembly shall have an aluminium alloy terminal connector (refer clause 19).
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13. FUSE CARRIER TOP ASSEMBLY

13.1 The fuse carrier top contact shall have a solid replaceable cap made from highly conductive, anti-corrosive
copper alloy and the contact portion shall be silver plated to provide a low resistance current path
from the Fuse Base Top Contact to the Fuse Link. It shall make a firm contact with the button head of
the fuse link and shall provide a protective enclosure to the fuse link to check spreading of arc during
fault interruptions.

13.2 The fuse carrier shall be provided with a cast bronze opening eye (pull ring) suitable for operation with a
hook stick from the ground level to pull-out or close-in the fuse carrier by manual operation.

14. FUSE CARRIER BOTTOM ASSEMBLY

14.1 The fuse carrier bottom assembly shall be made of bronze castings with silver plating at the contact
points to efficiently transfer current to fuse base. It shall make smooth contact with the fuse base bottom
assembly during closing operation.

14.2 The bottom assembly shall have a lifting eye for the hook stick for removing or replacing the fuse carrier.

14.3 The bottom assembly shall have a suitable ejector which shall perform the following functions :

i) It shall keep the fuse link in the centre of fuse tube and keep it tensioned under all
operatingconditions.

ii) It shall be capable of absorbing the shock when the fuse carrier is pushed into the closed position and
shall not allow the fuse link to be damaged. This is specially important when the fuse link is of low-ampere
rating.

iii) The ejector at the instant of interruption shall retain the fuse carrier in the closed position long
enough to ensure that the arc is extinguished within the fuse tube thereby excluding the possibility of
arcing and subsequent damage at the contact surfaces.

iv) The ejector shall help the fuse link separation after fault interruption, allowing the fuse carrier to drop
out and clearing the pigtail of the blown fuse link through the bore of fuse tube.

15. FUSE BASE (PORCELAIN)

The fuse base shall be a bird-proof, single unit porcelain insulator with a creepage distance (to earth) not
less than 320mm. The top and bottom assemblies as also the middle clamping hardwares shall be
either embedded in the porcelain insulator with sulphur cement or suitably clamped in
position. For embedded components, the pull out strength should be such as to result in breaking of the
porcelain before pull out occurs in a test. For porcelain insulators, the beam strength shall not be less
than 1000 Kg.

16. FUSE TUBE

The fuse tube shall be made of fibre glass coated with ultraviolet inhibitor on the outer surface and
having arc quenching bone fibre liner inside. The tube shall have high bursting strength to sustain high
pressure of the gases during fault interruption. The inside diameter of the fuse tube shall be
17.5mm. The
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solid cap of the fuse carrier shall clamp the button head of the fuse link, closing the top end
of the fuse tube and allowing only the downward venting during fault interruption.

17. TYPE TESTS

The cutout shall be subjected to the following type tests :
i) Dielectric tests (rated impulse withstands and rated one minute power frequency with stand test
voltages)

ii) Temperature rise test
The above tests shall be carried out in accordance with IS:9385 Part I & II.

For Porcelain Fuse Base only.

iii) Pull out test for embedded components of the fuse base

iv) Beam strength of porcelain base

18. MOUNTING ARRANGEMENT

18.1 The cutouts shall be provided with a suitable arrangement for mounting these on 75x40mm or
100x50mm channel cross arm in such a way that the centre line of the fuse base is at an angleof 15o to
20o from the vertical and shall provide the necessary clearances from the support. Mounting arrangement
shall be made of high strength galvanised steel flat and shall be robust enough to sustain the various
stresses encountered during all operating conditions of the cutout. For more details see enclosed figure 2.

18.2 Strength of the component marked 1 (see figure) shall be determined by clamping the member with the
shorter leg at the top to a rigid support by M-10 carriage bolts. A downward force shall be applied along
the axis of M-14 carriage bolt parallel to the longer leg and in the direction of longer leg of the member
under test. A load of 50 Kg. shall be applied and then removed to take up any slack in the
mounting arrangement before the measurement of position is taken, the permanent set measured at
the axis of the M-14 carriage bolt shall not exceed 1.6mm when a load of 425 Kg. is applied and removed.

18.3 The strength of the M-14 bolt shall in no case be less than1900 Kg. and the strength of M-10 bolts not less
than 3500 Kg.

19. TERMINAL CONNECTIONS

The cut-out shall be provided with two aluminium alloy (alloy designation 2280 (A-11) as per IS:617-
1975) terminal connectors at top and bottom of fuse base assemblies to receive aluminium
conductors of diameters between 6.3mm to10.05mm. These terminals shall be easily accessible
irrespective of the cut-out location with respect to the pole. The terminals shall meet the test
requirements of REC Construction Standard.

20. INSPECTION

All tests and inspection shall be made at the place of manufacture unless otherwise especially agreed
upon by the manufacturer and the purchaser at the time to purchase. The manufacturer shall afford the
inspector representing the purchaser all reasonable facilities without charge, to satisfy him that the
material is being furnished in accordance with this specification.
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The purchaser has the right to have the tests carried out at his own cost by an independent agency
whenever there is dispute regarding the quality of supply.



Volume-III : Section-I
Technical Specifications

497



Volume-III : Section-I
Technical Specifications

498

31 33& 11 kV Station Class Lightning Arrestor  & 11 kV  Distribution Class Surge Arrestors

1. 33kV  VOLTAGE CLASS SURGE ARRESTORS
Lightning Arrestors at Grid Substation shall be of Station class only in 33 & 11 KV System.

1.1. INTRODUCTION
The section covers the specification of 33kV voltage level, 10 kA, and Station class heavy duty, gapless
metal (zinc) oxide Surge Arrestors complete with insulating base, terminal clamps, complete fittings &
accessories for installation on outdoor type 33kV switchgear/transmission lines / transformers.

1.2. STANDARDS
The   design, manufacture and performance   of   Surge Arrestors   shall comply with IS: 3070 Part-3 and
other specific requirements stipulated in the specification. Unless otherwise specified, the equipment,
material and processes shall conform to the latest applicable Indian/International Standards as listed
hereunder:

IS:2071-1993  (Part-
1)

Methods of High Voltage Testing General Definitions
& Test Requirements.

IS:2071-1974(Part-2) Test Procedures
IS:2629-1985 Recommended Practice for hot dip galvanizing on

Iron &   Steel
IS:2633-1986 Method for Testing uniformity of coating of zinc

coated Articles.
IS:3070-1993 (Part –
3)

Specification for surge arrestor for alternating current
systems. Metal-Oxide lightening  Arrestors without
gaps

IS:4759-1996 Specification for hot dip zinc coating on Structural
Steel and Other allied products.

IS:5621-1980 Hollow Insulators for use in Electrical Equipment.
IS:6209-1982 Methods of Partial discharge measurement.
IS:6745 Method for determination of mass of zinc coating on

zinc coated iron and steel articles
ANSI/IEEE-C.62.11 Metal oxide, Surge Arrestor for AC Power    Circuits.
IEC –60099-4 Surge Arrestors

The  equipment complying with any  other  internationally accepted  standards  shall   also  be  considered
if  it ensures performance  equivalent to or  superior  to  the Indian Standards.

1.3. GENERAL REQUIREMENT
1.3.1. The metal oxide gap less Surge Arrestor without any series or shunt gap shall be suitable for protection of

33kV switchgear, transformers, associated equipment and 33 kV lines from voltage surges resulting from
natural disturbance like lightning as well as system disturbances.

1.3.2. The  surge  arrestor  shall draw  negligible  current  at operating  voltage  and  at  the  same time  offer
least resistance during the flow of surge current.

1.3.3. The surge arrestor shall consist of non-linear resistor elements placed in series and housed in electrical
grade porcelain housing / silicon polymericof specified creepage distance.

1.3.4. The assembly shall be hermetically sealed with suitable rubber gaskets with effective sealing system
arrangement to prevent ingress of moisture.
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1.3.5. The surge arrestor shall be provided with line and earth terminals of suitable size.  The  ground  side
terminal of surge  arrestor  shall  be connected   with  25x6  mm  galvanized  strip,  one   end connected
to  the surge arrestor and second   end  to  a separate   ground  electrode.  The bidder   shall   also
recommend the procedure which shall be followed in providing the earthing system to the Surge Arrestor.

1.3.6. The surge arrestor shall not operate under power frequency and temporary over voltage conditions but
under surge conditions, the surge arrestor shall change over to the conducting mode.

1.3.7. The surge arrestor shall be suitable for circuit breaker performing 0-0.3sec.-CO-3 min-CO- duty in the
system.

1.3.8. Surge  arrestors  shall have a suitable pressure  relief  system  to avoid damage to the  porcelain/silicon
polymeric  housing  and providing  path for flow of rated fault currents  in  the event of arrestor failure.

1.3.9. The reference current of the arrestor shall be high enough to eliminate the influence of grading and stray
capacitance on the measured reference voltage.

1.3.10. The arrestors for 33 kV system shall be suitable for mounting on transformers, Bus, Line & structure as per
scheme.  The supplier shall furnish the drawing indicating the dimensions, weights etc. of the surge
arrestors for the design of mounting Structure.

1.3.11. The arrestor shall be capable of handling terminal energy for high surges, external pollution and transient
over voltage and have low losses at operating voltages.

1.4. ARRESTOR HOUSING

1.4.1. The arrestor housing shall be made up of porcelain/silicon polymeric housing and shall be homogenous,
free from laminations, cavities and other flaws of imperfections that might affect the mechanical and
dielectric quality.  The housing shall be of uniform brown (for porcelain)/Grey (for silicon polymeric)
colour, free from blisters, burrs and other similar defects.

Arrestors shall be complete with fasteners for stacking units together and terminal connectors.

1.4.2. The housing shall be so coordinated that external flashover shall not occur due to application of any
impulse or switching surge voltage up to the maximum design value for arrestor.  The arrestors shall not
fail due to contamination. The 33 kV arrestors housing shall be designed for pressure relief class as given
in Technical Parameters of the specification.

1.4.3. Sealed housings shall exhibit no measurable leakage.

1.5. FITTINGS & ACCESSORIES

1.5.1. The surge arrestor shall be complete with fasteners for stacking units together and terminal connectors.

1.5.2. The terminals shall be non-magnetic, corrosion proof, robust and of adequate size and shall be so located
that incoming and outgoing connections are made with minimum possible bends. The top metal cap and
base of surge arrestor shall be galvanized.  The line terminal shall have a built in clamping device which
can be adjusted for both horizontal and vertical take off.

1.6. TESTS
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1.6.1. Test on Surge Arrestors
The  Surge  Arrestors offered shall be  type  tested  and shall  be  subjected to routine and acceptance
tests  in accordance  with IS : 3070 (Part-3)/IEC-60099-4. In addition, the suitability of the surge arresters
shall also be established for the followings

i) Acceptance tests
a) Measurement of power frequency reference voltage of arrester units.
b) Lightning impulse residual voltage on arrester units (IEC clause 6.3.2)
c) Internal ionization or partial discharge test

ii) Special Acceptance tests

a) Thermal stability test (IEC 99-4clause 7.2.2)
b) Watt loss test.

iii) Routine tests
a) Measurement of reference voltage
b) Residual voltage test of arrester unit
c) Internal ionization or partial discharge test
d) Sealing test
e) Verticality check on completely assembled surge arresters as a sample test on each lot if

applicable.

iv) Type Tests

Following shall be type test as per IS 3070 (Part 3): 1993 or its latest amendment.

1. Insulation Withstand test

a) Lightning Impulse

b) Power Frequency (Dry/Wet)

2
.

Residual Voltage Test

a) Steep current impulse residual voltage test

b) Lightning impulse residual voltage test

c) Switching Impulse Residual voltage test

3
.

Long duration current impulse withstand test

4
.

Switching surge operating duty test

5
.

Power frequency voltage Vs. Time characteristics

6
.

Accelerated Ageing test
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7
.

Pressure relief test

a) High Current
b) Low Current

8
.

Artificial pollution test (for porcelain housing)

9
.

Seismic Test

1
0
.

Partial Discharge test

1
1
.

Bending test

1
2
.

a) Temperature cycle test (for porcelain housing)

b) Porosity test (for porcelain housing)

1
3
.

Galvanising test on metal parts

1
4
.

Seal Leakage test (for porcelain housing)

1
5
.

Seal leak test and operation tests ( for surge
monitor)

1
6
.

Weather ageing test (for polymer housing)

1.6.2. The  maximum  residual voltages corresponding to  nominal discharge  current  of 10  kA  for  steep
current,   impulse residual voltage test, lightning impulse protection level and  switching impulse level shall
generally  conform  to Annex-K of IEC-99-4.

1.6.3. The  contractor shall furnish  the copies of the  type  tests and the characteristics curves between the
residual voltage and  nominal  discharge  current  of  the  offered  surge arrestor   and   power   frequency
voltage   v/s   time characteristic of  the  surge  arrestor  subsequent   to impulse  energy  consumption
as per clause 6.6.7 of IS:3070 (Part-3) offered along with the GTP/Drawing.

1.6.4. The surge arrestor housing shall also be type tested and shall be subjected to routine and acceptance tests
in accordance with IS: 5621.

1.6.5. Galvanization Test

All  Ferrous parts exposed to atmospheric condition shall have  passed the type tests and be subjected  to
routine and  acceptance  tests in accordance with  IS:2633  &  IS 6745.

1.7. NAME PLATE

1.7.1. The name plate attached to the arrestor shall carry the following information:
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- Rated Voltage

- Continuous Operation Voltage

- Normal discharge current

- Pressure relief rated current

- Manufacturers Trade Mark

- Name of Sub-station

- Year of Manufacturer

- Name of the manufacture

- Name of Client-“   “

- Purchase Order Number along with date

1.8. DRAWINGS AND INSTRUCTION MANUALS

Within 15 days of receipt of the order, the successful tenderer shall furnish to the purchaser the following drawings
and literature for approval:

(i) Outline dimensional drawings of Surge Arrestor and all accessories.
(ii) Assembly drawings and weights of main component parts.
(iii) Drawings of terminal clamps.
(iv) Arrangement of earthing lead.
(v) Minimum air clearance to be maintained of line components to ground.
(vi) Name plate
(vii) Instructions manual
(viii) Drawing showing details of pressure relief valve
(ix) Volt-time characteristics of surge arrestors
(x) Detailed dimensional drawing of porcelain housing/Silicon polymeric i.e. internal diameter,

external diameter, thickness, height, profile, creepage distance, dry arcing distance etc.

1.9. TECHNICAL PARTICULARS

1.9.1. The surge arrestors shall conform to the following standard technical requirements.  The Insulation values
shall be enhanced considering the altitude of operation & other atmospheric conditions.

System Parameters:

Nominal system voltage : 33 kV
Highest system voltage : 36 kV
System earthing : Solidly  earthed system

Frequency (Hz) : 50
Lightning Impulse withstand Voltage (kVP) : 170
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Power frequency withstand Voltage (kV rms) : 70
Connection to system : Phase to earth

1.9.2. Surge Arrestors

Type of Surge Arrestor : Gapless Metal oxide outdoor

Arrestor rating (kV rms) : 30
Continuous Operating voltage (kV rms) : 25
Standard Nominal Discharge Current Rating  (kA)

(8x20 micro impulse shape)
: 10

Line discharge class : 2

Degree of protection : IP-67

Lightning Impulse at 10 kA : 85

Partial discharge at 1.05 COV not greater than : 50      (PC)
Energy capability  corresponding to
a) Arrestor rating (kj/kV) : 4.5

b) COV  (kJ/kV) : 4.9

Peak current for high current impulse operating
duty of arrestor classification 10 kA

: 100

1.9.3. Insulator Housing

Power frequency withstand test voltage
(wet) (kV rms)

: 70

Lightning impulse withstand/tests voltage (kVP) : 170

Pressure Relief Class : 40
Creepage distance not less than : 900 mm

1.9.4. Galvanisation
Fabricated Steel Aticles
-- 5 mm thick cover : 610 g/m2

-- Under 5 mm but not less than 2
mm thickness

: 460 g/m2

-- Under 2 mm but not less than 1.2
mm thickness

: 340 g/m2

Castings
-- Grey Iron, malleable iron : 610 g/m2

Threaded works other than tubes &
tube fittings

-- Under 10 mm dia 270 g/m2

-- 10 mm dia & above 300 m2

2. 11kV VOLTAGE CLASS SURGE ARRESTORS
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2.1. INTRODUCTION

This section covers the specification of 11kV voltage station Surge Arrestors for installation on outdoor type
11kV switchgear, transmission lines, transformers etc. 11kV side of which is not enclosed in a cable box.
Station class surge arrestors shall be complete with fasteners for stacking units.

2.2. STANDARDS

The   design, manufacture and performance   of   Surge Arrestors   shall comply with IS: 3070 Part-3 and other
specific requirements stipulated in the specification. Unless otherwise specified, the equipment, material &
processes shall conform to the latest amendments of the following:

IS:2071-1993   (Part-1) Methods of High Voltage Testing General Definitions &
Test Requirements.

IS:2071-1974 (Part-2) Test Procedures.
IS: 2629-1985 Recommended Practice for hot dip galvanizing on Iron &

Steel.
IS: 2633-1986 Method for Testing uniformity of   coating of zinc coated

Articles.
IS:3070-1993 (Part – 3) Specification for surge arrestor for alternating current

systems. Metal-Oxide lightening Arrestors without
gaps.

IS: 4759-1996 Specification for hot dip zinc coating on structural steel
and other allied products.

IS: 5621-1980 Hollow Insulators for use in Electrical Equipment.
IS: 6209-1982 Methods of Partial discharge measurement.
IS: 6745 Method for determination of mass of zinc coating on zinc

coated iron and steel articles.
ANSI/IEEE-C.62.11 Metal oxide, Surge Arrestor for AC Power    Circuits.
IEC –60099-4 Surge Arrestors.

The  equipment complying with any  other  internationally accepted  standards  shall   also  be  considered
if  it ensures  performance  equivalent to or  superior  to  the Indian Standards.

2.3. GENERAL REQUIREMENT

2.3.1. The metal oxide gap less Surge Arrestor without any series or shunt gap shall be suitable for protection of
11 kV side of power transformers, associated equipment and 11kV lines from voltage surges resulting from
natural disturbance like lightning as well as system disturbances.

2.3.2. The  surge  arrestor  shall draw  negligible  current  at operating  voltage  and  at  the  same time  offer
least resistance during the flow of surge current.

2.3.3. The surge arrestor shall consist of non-linear resistor elements placed in series and housed in electrical
grade porcelain housing / silicon polymeric of specified Creepage distance.

2.3.4. The assembly shall be hermetically sealed with suitable rubber gaskets with effective sealing system
arrangement to prevent ingress of moisture.
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2.3.5. The surge arrestor shall be provided with line and earth terminals of suitable size.  The ground side
terminal of surge  arrestor  shall  be connected   with  25x6  mm  galvanized  strip,  one   end connected
to  the surge arrestor and second   end  to  a separate   ground  electrode. The bidder   shall   also
recommend the procedure which shall be followed in providing the earthing system to the Surge Arrestor.

2.3.6. The   surge arrestor shall not operate under   power frequency and temporary over voltage conditions but
under surge conditions, the surge arrestor shall change over to the conducting mode.

2.3.7. The surge arrestor shall be suitable for circuit breaker performing 0-0.3 min-CO-3 min-CO- duty in the
system.

2.3.8. Surge  arrestors  shall have a suitable  pressure  relief  system  to avoid damage to the  porcelain/ silicon
polymeric  housing  and providing  path for flow of rated fault currents  in  the event of arrestor failure.

2.3.9. The reference current of the arrestor shall be high enough to eliminate the influence of grading and stray
capacitance on the measured reference voltage.

2.3.10. The Surge Arrestor shall be thermally stable and the bidder shall furnish a copy of thermal stability test
with the bid.

2.3.11. The arrestor shall be capable of handling terminal energy for high surges, external pollution and transient
over voltage and have low losses at operating voltages.

2.3.12. The surge arrestor shall be provided with line and earth terminals of suitable size.

2.4. ARRESTOR HOUSING

2.4.1. The arrestor housing shall be made up of porcelain/silicon polymeric housing and shall be homogenous,
free from laminations, cavities and other flaws of imperfections that might affect the mechanical and
dielectric quality.  The housing shall be of uniform brown (for porcelain)/Grey (for silicon polymeric)
colour, free from blisters, burrs and other similar defects.

Arrestors shall be complete with fasteners for stacking units together and terminal connectors.

2.4.2. Thehousing shall be so coordinated that external flashover shall not occur due to application of any impulse
or switching surge voltage upto the maximum design value for arrestor.  The arrestors shall not fail due to
contamination. The 11kV arrestors housing shall be designed for pressure relief class as given in Technical
Parameters of the specification.

2.4.3. Sealed housings shall exhibit no measurable leakage.

2.5. ARRESTOR MOUNTING

The arrestors shall be suitable for mounting on 4 pole/2 pole structure used for pole/plinth mounted
transformer and for incoming and outgoing lines. Arrestor may also be required to be mounted on  a
bracket provided in the Transformers.

2.6. FITTINGS & ACCESSORIES

2.6.1. The surge arrestor shall be complete with fasteners and terminal connectors.
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2.6.2. The terminals shall be non-magnetic, corrosion proof, robust and of adequate size and shall be so located
that incoming and outgoing connections are made with minimum possible bends. The top metal cap and
base of surge arrestor shall be galvanized.  The line terminal shall have a built in clamping device which
can be adjusted for both horizontal and vertical take off.

2.7. TESTS

2.7.1. Test on Surge Arrestors

The  Surge  Arrestors offered shall be  type  tested  and shall  be  subjected to routine and acceptance
tests  in accordance  with IS : 3070 (Part-3)-/IEC:600994.  In addition, the suitability of the surge arresters
shall also be established for the followings.

i) Acceptance tests
a) Measurement of power frequency reference voltage of arrester units.
b) Lightning impulse residual voltage on arrester units (IEC clause 6.3.2)
c) Internal ionization or partial discharge test

ii) Special Acceptance tests:
a) Thermal stability test (IEC clause 7.2.2)
b) Watt loss test.

iii) Routine tests
a) Measurement of reference voltage
b) Residual voltage test of arrester unit
c) Internal ionization or partial discharge test
d) Sealing test
e) Verticality check on completely assembled surge arresters as a sample test on each lot

ifapplicable.

iv) Type Tests
Following shall be type test as per IS 3070 (Part 3): 1993 or its latest amendment

1. Insulation Withstand test

a) Lightning Impulse

b) Power Frequency (Dry/Wet)2. Residual Voltage Test

a) Steep current impulse residual voltage test

b) Lightning impulse residual voltage test

c) Switching Impulse Residual voltage test
3. Long duration current impulse withstand test

4. Switching surge operating duty test

5. Power frequency voltage Vs. Time characteristics

6. Accelerated Ageing test

7. Pressure relief test

c) High Current
d) Low Current
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8. Artificial pollution test (for porcelain housing)

9. Seismic Test

10. Partial Discharge test

11. Bending test

12. a) Temperature cycle test (for porcelain housing)

b) Porosity test (for porcelain housing)
13. Galvanising test on metal parts

14. Seal Leakage test (for porcelain housing)

15. Seal leak test and operation tests ( for surge monitor)

16. Weather ageing test (for polymer housing)

2.7.2. The maximum residual voltages corresponding to  nominal discharge  current  of 10  kA  for  steep
current,   impulse residual voltage test, lightning impulse protection level and  switching impulse level shall
generally  conform  to Annex-K of IEC-99-4.

2.7.3. The contractor shall furnish  the copies of the  type  tests and the characteristics curves between the
residual voltage and  nominal  discharge  current  of  the  offered  surge arrestor   and   power   frequency
voltage   v/s   time characteristic  of the  surge  arrestor  subsequent   to impulse  energy  consumption
as per clause 6.6 of IS:3070 (Part-3) offered alongwith the bid.

2.7.4. The surge arrestor housing shall also be type tested and shall be subjected to routine and acceptance
tests  in accordance with IS :5621.

2.7.5. Galvanization Test
All Ferrous parts exposed to atmospheric condition shall have  passed the type tests and be subjected  to
routine and  acceptance  tests in accordance with  IS:2633  &  IS 6745.

2.8. NAME PLATE

2.8.1. The name plate attached to the arrestor shall carry the following information:

- Rated Voltage

- Continuous Operation Voltage

- Normal discharge current

- Pressure relief rated current
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- Manufacturers Trade Mark

- Name of Sub-station

- Year of Manufacturer

- Name of the manufacture

- Name of Client-

- Purchase Order Number along with date

2.9. DRAWINGS AND INSTRUCTION MANUALS
Within 15 days of receipt of the order, the successful tenderer shall furnish to the purchaser, the following
drawings and literature for approval:

(i) Outline dimensional drawings of Surge Arrestor and all accessories.
(ii) Assembly drawings and weights of main component parts.
(iii) Drawings of terminal clamps.
(iv) Arrangement of earthing lead.
(v) Minimum air clearance to be maintained of line components to ground.
(vi) Name plate
(vii) Surge monitor, if applicable.
(viii) Instructions manual
(ix) Drawing showing details of pressure relief valve
(x) Volt-time characteristics of surge arrestors
(xi) Detailed dimensional drawing of porcelain housing/Silicon polymeric i.e. internal diameter, external

diameter, thickness, height, profile, creepage distance, dry arcing distance etc.

2.10. TECHNICAL  PARTICULARS

2.10.1. The surge arrestors shall conform to the following standard technical requirements. The Insulation values
shall be enhanced considering the altitude of operation & other atmospheric conditions.

System Parameters

i) Nominal system voltage 11kV

ii) Highest system voltage 12 kV

iii) System earthing Effectively earthed system

iv) Frequency (Hz) 50

v) Lightning Impulse withstand 75 Voltage (kVP)

vi) Power frequency withstand 28 Voltage (kV rms)

vii) Arrestor duty
-- Connection to system Phase to earth
-- Type of equipment to be protected transformers & switchgear
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2.10.2. Surge Arrestors

i) Type Gapless Metal oxide outdoor

ii) Arrestor rating (kV rms) 9

iii) Continuous Operating voltage 7.65 (kV rms)
iv) Standard Nominal Discharge Current 10 Rating  (kA) (8x20 micro impulse shape)

v) Degree of protection IP 67

vi) Line discharge Class 2

vii) Steep current at 10 kA 45

viii) Lightning Impulse at 10 kA 40

ix) Energy capability corresponding to
a) Arrestor rating (kj/kV) 4.5
b) COV  (kj/kV) 4.9

x) Peak current for high current 100
impulse operating duty of Standard TS fo

arrestor classification10 kA

2.10.3. Insulator Housing

i) Power frequency withstand test voltage (Wet) (kV rms) 28
ii) Lightning impulse withstand/tests voltage (kVP) 75

2.10.4. Galvanisation

i) Fabricated Steel Aticles
a) 5 mm thick cover 610 g/m2

b) Under 5 mm but not less than 2 mm thickness 460 g/m2

c) Under 2 mm but not less than 1.2 mm thickness 340 g/m2

ii) Castings
Grey Iron, malleable iron 610 g/m2

iii) Threaded works other than tubes & tube fittings
a)  Under 10 mm dia 270 g/m2

b) 10 mm dia & above 300 g/m2

NOTE- Surge Monitor shall have to be provided if coverded in BPS.

3. DISTRIBUTION CLASS SURGE ARRESTORS
To be used in distribution Transformer Substations only.

3.1. INTRODUCTION

This section covers the specification of Distribution class Surge Arrestor for 11kV transmission lines,
transformers etc.
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3.2. STANDARDS
The   design, manufacture and performance   of   Surge Arrestors   shall comply with IS: 3070 Part-3 and
other specific requirements stipulated in the specification. Unless otherwise specified, the equipment,
material and processes shall conform to the latest applicable Indian/International Standards as listed
hereunder:

IS:2071- 1993 (Part-1)
Requirements.

: Methods of High Voltage Testing General Definitions & Test

IS:2071-1974 (part-2) : Test Procedures

IS:2629-1985 : Recommended Practice for hot dip galvanizing on Iron &
Steel

IS:2633-1986 : Method for Testing uniformity of coating of zinc coated
Articles.

IS3070-1993 (Part–3) : Specification for surge arrestor for alternating   current
systems. Metal-Oxide lightening  Arrestors without
gaps

IS:4759-1996 : Specification for hot dip zinc coating on Structural Steel and
Other allied products.

IS:5621-1980 Hollow Insulators for use in Electrical Equipment.
IS:6209-1982 Methods of Partial discharge measurement.

IS:6745 Method for determination of mass of zinc coating on zinc
coated iron and steel articles

ANSI/IEEE-C.62.11 : Metal oxide, Surge Arrestor for AC Power         (1982)
Circuits.

IEC –60099-4 Surge Arrestors

3.2.1. The  equipment complying with any  other internationally accepted  standards shall   also  be  considered
if  it ensures  performance  equivalent to or  superior   to  the Indian Standards.

3.3. GENERAL REQUIREMENT

3.3.1. The metal oxide gap less Surge Arrestor without any series or shunt gap shall be suitable for protection of
11 kV side of Distribution Transformers, associated equipment and 11 kV lines from voltage surges
resulting from natural disturbance like lightning as well as system disturbances.

3.3.2. The  surge  arrestor  shall draw  negligible  current  at operating  voltage  and  at  the  same time  offer
least resistance during the flow of surge current.

3.3.3. The surge arrestor shall consist of non-linear metal oxide resistor elements placed in series and housed in
electrical grade porcelain housing / silicon polymericof specified Creepage distance.

3.3.4. The assembly shall be hermetically sealed with suitable rubber gaskets with effective sealing system
arrangement to prevent ingress of moisture.

3.3.5. The surge arrestor shall be provided with line and earth terminals of suitable size.  The ground side
terminal of surge  arrestor  shall  be connected   with  25x6  mm  galvanized  strip,  one   end connected
to  the surge arrestor and second   end  to  a separate   ground  electrode.  The contractor   shall   also
recommend the procedure which shall be followed in providing the earthing/system to the Surge Arrestor.
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3.3.6. The   surge arrestor shall not operate under   power frequency and temporary over voltage conditions but
under surge conditions, the surge arrestor shall change over to the conducting mode.

3.3.7. The surge arrestor shall be suitable for circuit breaker performing 0-0.3 min-CO-3 min-CO- duty in the
system.

3.3.8. The reference current of the arrestor shall be high enough to eliminate the influence of grading and stray
capacitance on the measured reference voltage.

3.3.9. The Surge Arrestor shall be thermally stable and the contractor shall furnish a copy of thermal stability test
with the bid.

3.3.10. The arrestor shall be capable of handling terminal energy for high surges, external pollution and transient
over voltage and have low losses at operating voltages.

3.4. ARRESTOR HOUSING

3.4.1. The arrestor housing shall be made up of porcelain/silicon polymeric housing and shall be homogenous,
free from laminations, cavities and other flaws of imperfections that might affect the mechanical and
dielectric quality.  The housing shall be of uniform brown (for porcelain)/ Grey (for silicon polymeric)
colour, free from blisters, burrs and other similar defects.

3.4.2. Thehousing shall be so coordinated that external flashover shall not occur due to application of any impulse
or switching surge voltage upto the maximum design value for arrestor.  The arrestors shall not fail due to
contamination.

3.4.3. Sealed housings shall exhibit no measurable leakage.

3.5. ARRESTOR MOUNTING

The arrestors shall be suitable for mounting on 4 pole/2 pole structure used for pole mounted transformer
and for incoming and outgoing lines.

3.6. FITTINGS & ACCESSORIES

3.6.1. The surge arrestor shall be complete with disconnector and terminal connectors and all other accessories.

3.6.2. The terminals shall be non-magnetic, corrosion proof, robust and of adequate size and shall be so located
that incoming and outgoing connections are made with minimum possible bends.   The top metal cap and
base of surge arrestor shall be galvanized.  The line terminal shall have a built in clamping device which
can be adjusted for both horizontal and vertical take off.

3.7. TESTS

3.7.1. Test on Surge Arrestors

The  Surge  Arrestors offered shall be  type  tested  and shall  be  subjected to routine and acceptance
tests  in accordance  with IS : 3070 (Part-3)-1993.  In addition, the suitability of the surge arresters shall
also be established for the followings

a) Acceptance tests:
i) Measurement of power frequency reference voltage of arrester units.
ii) Lightning impulse residual voltage on arrester units (IEC clause 6.3.2)
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iii) Internal ionization or partial discharge test

b) Special Acceptance tests:
i) Thermal stability test (IEC clause 7.2.2)

c) Routine tests:
Measurement of reference voltage

i) Residual voltage test of arrester unit
ii) Internal ionization or partial discharge test
iii) Sealing test
iv) Verticality check on completely assembled surge arresters as a sample test on each lot if

applicable.

d) Type tests: Following shall be type test As per IS 3070 (Part 3)-/IEC;60094 or its latest
amendment

1. Insulation Withstand test

a) Lightning Impulse voltage test
b) Power Frequency (Dry & Wet)

2. Residual Voltage Test

a) Steep current impulse residual voltage test
b) Lightning Impulse Residual Voltage Test

3. Long duration current impulse withstand test

4. High current impulse operating duty test

5. Power frequency voltage Vs. Time characteristics

6. Accelerated Ageing test

7. Artificial pollution test (for porcelain housing)

8. Partial discharge test

9. Visual Examination (for porcelain housing)

10. a) Temperature cycle test (for porcelain housing)

11. Mechanical Failing Load test

(Bending Strength test)
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12. Uniformity of Zinc coating, Mass of zinc coating

13. Time versus current curve (for disconnector)

14. Weather ageing test (for polymer housing)

3.7.2. The maximum residual voltages corresponding to  nominal discharge  current  of 5  kA  for  steep  current,
impulse residual voltage test, lightning impulse protection level and  switching impulse level shall generally
conform  to Annex-K of IEC-99-4.

3.7.3. The contractor shall furnish  the copies of the  type  tests and the characteristics curves between the
residual voltage and  nominal  discharge  current  of  the  offered  surge arrestor   and   power   frequency
voltage   v/s   time characteristic  of the  surge  arrestor  subsequent   to impulse  energy  consumption
as per clause 6.6.7 of IS:3070 (Part-3) offered alongwith the GTP.

3.7.4. The surge arrestor housing shall also be type tested and shall be subjected to routine and acceptance tests
in accordance with IS: 5621

3.7.5. GALVANIZATION TEST
All  Ferrous parts exposed to atmospheric condition shall have  passed the type tests and be subjected  to
routine and  acceptance  tests in accordance with  IS:2633  &  IS 6745.

3.7.6. TEST ON SURGE ARRESTOR DISCONNECTORS
The test shall be performed on surge arrestors which are fitted with arrestor disconnector or on the
disconnector assembly alone if its design is such as to be un-affected by the heating of adjacent parts of
the arrestor in its normally installed portion in accordance with IS:3070 (Part-3)

3.8. NAME PLATE

3.8.1. The name plate attached to the arrestor  shall  carry  the following information:

- Rated Voltage

- Continuous Operation Voltage

- Normal discharge current

- Manufacturers Trade Mark

- Year of Manufacturer

- Name of the manufacture

- Name of Client-

- Purchase Order Number along with date

3.9. DRAWINGS AND INSTRUCTION MANUALS

The successful bidder shall furnish to the purchaser the following drawings and literature for approval:
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(i) Outline dimensional drawings of Surge Arrestor and all accessories.

(ii) Assembly drawings and weights of main component parts.

(iii) Drawings of terminal clamps.

(iv) Arrangement of earthing lead.

(v) Minimum air clearance to be maintained of line components to ground.

(vi) Name plate

(vii) Instructions manual

(viii) Drawing showing details of pressure relief valve

(ix) Volt-time characteristics of surge arrestors

(x) Detailed dimensional drawing of porcelain housing/Silicon polymeric i.e. internal diameter, external
diameter, thickness, height, profile, creepage distance, dry arcing distance etc.

3.10. TECHNICAL  PARTICULARS

3.10.1. The surge arrestors shall conform to the following standard technical requirements.  The Insulation values
shall be enhanced considering the altitude of operation & other atmospheric conditions.

System Parameters

i) Nominal system voltage 11kV

ii) Highest system voltage 12 kV

iii) System earthing Solidly earthed system

iv) Frequency (Hz) 50

vii) Lightning Impulse withstand 75 Voltage (kVP)

viii) Power frequency withstand 28 Voltage (kV rms)

vii) Arrestor duty
-- Connection to system Phase to earth
-- Type of equipment to be protected 11 kV transformers & switchgear

3.10.2. Surge Arrestors
i) Type Gapless Metal oxide outdoor

ii) Arrestor rating (kV rms) 9

iii) Continuous Operating voltage (kV rms) 7.65
v) Nominal Discharge Current 5 Rating  (kA) (8x20 micro impulse shape)
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v) Long Duration discharge class Distribution class

vi) Maximum residual voltage (kV peak)
a) at 5 kA 27

vii) Partial discharge at 1.05 COV not greater than 50 (PC)

viii) High current impulse withstand voltage at 5 kA (kVp)               65

3.11. INSULATOR HOUSING

i) Power frequency withstand test voltage (Wet) (kV rms) 28
ii) Lightning impulse withstand/tests voltage (kVP) 75
iii) Creepage  distance not less than  (mm)   300

3.12. GALVANISATION

i) Fabricated Steel Aticles
a) 5 mm thick cover 610 g/m2

b) Under 5 mm but not less than 2 mm thickness 460 g/m2

c) Under 2 mm but not less than 1.2 mm thickness 340 g/m2

ii) Castings
Grey Iron, malleable iron 610 g/m2

iii) Threaded works other than tubes & tube fittings
a)  Under 10 mm dia 270 g/m2

b) 10 mm dia & above 300 g/m2
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32 LED Self Ballasted Lamps (Retrofit LED Lamp)

1. Lamp Terminology: Self Ballasted LED Lamp retrofits for GLS lamp, cap size E27.
2. Technical Requirement: The lamps shall conform to 16102 (Part 1) for safety requirements. The test

method for performance requirement shall be as per IS 16102(Part 2). The performance of lamps shall
be as specified in the following table.

3. LED Chip conformity should mandatory be as per LM80.
4. Lamp Specifications:

Sl. No. Test Parameters Requirements Referred Standard
IS/IEC

1 Rated Wattage Upto 9 W IS 16102 (Part 2)

2 Cap Type E27 IS 16102 (Part 1)

3 Efficacy (lm/w) Minimum 80 lumen/watt IS 16102 (Part 2)

4 Minimum operating
input voltage AC 144 V to 288 V

Shall be able to operate
satisfactorily

5 Rated Voltage
Up to and including 250 V AC; in case

of voltage range - 220 V to
240 V, AC

6 Rated frequency 50 Hz IS 16102(Part 1)

7 Light Source (LED
chips/Die) COB/SMD LED LM 80 Compliant (Certified by

the supplier)

8 CCT

Cool White (Cool daylight)
5700K (5665 ± 270) to

6500K(6432±340)
Colour variation category,
initial and maintained-B

IS 16102 (Part 2)

9 Beam angle Minimum 140° IS 16102 (Part 2)
10 Power factor Minimum 0.9° IS 16102 (Part 2)
11 Life Average life 25,000 hrs IS 16102 (Part 2)
12 CRI Minimum 70 IS 16102 (Part 2)

13 Lumen Maintenance
Maximum 10% at 25% of rated lamp

life(with a maximum duration
of 6000hrs).

IS 16102 (Part 2)

14 Rated Luminous flux Minimum 710 lm IS 16102 (Part 2)

15 Safety requirement Lamp shall meet all the safety
requirements IS 16102 (Part 1)

16 Guarantee Minimum 3 years

Making

On the product of packaging
1. This lamp is specially made
for distribution under
DDUGJY scheme
2. Year of Mfr/Batch
No./Serial no.
3. Name/ Address of
Manufacturer
4. "Not for SALE or retail
market"

Marking shall be on the
carton and the
product as specified
in IS 16102 (Part 1)
and (Part 2)
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Certification endurance and switching
immediately

For life, immediately self-certification
to deter from sub-standard
supply.
Later final life test after 9
months

5. Testing: LED lamps are tested for acceptance test as per cause 19.2, Page No.8 of IS 16102 (Part-II).
The sampling of testing shall be as per clause 15, 16 & 17 of IS 16102 (Part-I).

Note- The rating of LED lamp shall be upto 9W and the lamp shall be capable to produce 710 Lumen
conforming to IS 16102 (Part-II)
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33 1KV & 33 KV Metering Units

1 SCOPE:

This specification covers design, engineering, manufacture, assembly, stage testing,inspection,testing
before dispatch, supply and delivery of 11KV & 33KV CT PT CombinedMetering unit Sets of class of
accuracy 0.5 for 11 KV MU, 0.2 for 33 KV MU as per the particulars given in the schedule attached.

2 STANDARD: Except where modified by this specification the component parts of theequipment shall
comply with the following ISS available ( the latest versions).

Current T Transformers :IS 2705/1992
Potential  Transformers :IS 3156/1992
HV Porce  lain Bushing :IS 2099/1986

Oil :IS 335/1983
Galvanization :IS 2633

Primary Terminals :IS 10601
Oil :IS 335

3 TYPE FOR 11 KV: The metering transformer equipment should be of pole mounting type foroutdoor use.
They are to be used in 11KV Three Phase with solidly earthed neutral and suitable for 3 Phase 4 Wire 50
cycles network. The equipment is required for operation of HT Trivector Meters and should be oil cooled.
The CTPT sets shall have the following ratings:

i) Rated Voltage: 11 KV
ii) Highest system voltage: 12 KV
iii) Insulation level: 12 KV
iv) Standard Impulse withstand voltage: 75 KV Peak
v) One minute power frequency withstand Voltage

Primary 28 KV
Secondary 3 KV

vi) Short time thermal current and its duration
6  KA for 1 sec for CT ratio below 50/5 A
1 3 .1 K A for 1 sec for CT ratio = 50/5 A(including 50/5 A)

vii) Class of  Accuracy:  0.5 (Negative  (-ve)  errors  will not be acceptable.)

viii) Rated burden per phase
For CTs: 15 VA
For PTs: 50 VA

ix) Frequency: 50 HZ
x) Maximum attainable winding temperature =80 deg C
xi) Minimum Phase to Phase distance=255 mm
xii) Shortest distance between metal part & earth = 190mm
xiii) Creepage distance of HV bushing 300mm (Min)
xiv) Gauge of MS Tank Min 5mm for top & bottom cover & 3.15 mm all other sides
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xv) Entire tank shall be hot dip galvanized.
xvi) Bi-metallic terminal connector with a nut, plane washer, spring washer & Check nut

suitable for aluminum conductor required for different rating of metering units.
Six nos. to be provided with each metering units.

4. TYPE FOR 33 KV: The metering transformer equipment should be of pole mounting type
foroutdoor use. They are to be used in 33 kV Three Phase with solidly earthed neutral and suitable
for 3 Phase 4 Wire 50 cycles network. The equipment is required for operation of HT Trivector
Meters and should be oil cooled.

The CTPT sets shall have the following ratings.
i) Rated Voltage: 33 KV
ii) Highest system voltage: 36 KV
iii) Insulation level: 36 KV
iv) Standard Impulse withstand voltage: 170 KV peak
v) One minute power frequency withstand Voltage

a. Primary      : 70 KV
b. Secondary  : 3 KV

vi) Short time thermal current and its duration
6 KA for 1 sec for CT ratio below 50/5 A
13.1 KA for 1 sec for CT ratio for > 50/5 A (including 50/5A)

vii) Class of Accuracy: 0.2 (Negative (-ve) errors will not be acceptable.)
viii). Rated burden per Phase

1. For CTs: 5 VA up to 50/5 A & 10 VA for => 50/5 A
2. For PTs: 50 VA

ix). Frequency: 50 HZ
x). Maximum attainable winding temperature =80

deg C
xi). Minimum Phase to Phase distance=430 mm
xii). Shortest distance between metal part & earth =

380   mm
xiii). Creepage distance of HV bushing 900mm (Min)
xiv).Thickness of MS Tank Min 5mm for top cover & 3.15 mm bottom & all other
side.
xv). Entire tank shall be hot dip galvanized.

xvi). Bi-metallic terminal connector with a nut, plane washer, spring washer & check nut suitable for
aluminium conductor required for different rating of metering units. Six nos to be provided with
each metering units.

5. DESIGN:

a) The  equipment  shall  be  designed  to  ensure  satisfactory  operation  under all conditions  of
service to facilitate easy inspection, cleaning and repairs.

b) The  design  shall  incorporate  every  reasonable  precaution  and  provisions  for  safety of
all those concerned in the operation and maintenance of the equipment.
A pressure relief valve shall be invariably provided to the CT PT set. IT shall be provided
at the top cover of the tank.

c) All outdoor apparatus shall be so designed that water cannot collect at any point and enter     the
CT/PT set. The top cover of the tank, secondary terminal cover, inspection chamber cover plate is
suitable bent at the edges (at least 25mm bent) so that the gaskets are not exposed to
moisture.

d) All connections and terminals shall be of sufficient size for carrying the specified currents
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continuously without undue heating.

e) All bolts, nuts, washers in contact with non-ferrous parts shall be of brass.

f) All ferrous parts including bolts & nuts liable to corrosion, forming integral part of the equipment
shall be smoothly and continuously hot dip galvanized.

g) The secondary terminal box, inspection cover and oil gauge shall be arranged with MU.

h) The core shall be high grade non-ageing electrical silicon laminated steel or of better grade of low
hysteric loss and high permeability to ensure high accuracy, at both normal and over
current/voltage.

i) All winding shall be of insulated high grade Electrolytic copper wire and the manufacturing of the
units shall be done completely closed and air-conditioned room otherwise fibre glass insulation
sleeves are to be provided for primary winding. Details of winding and core shall be furnished.

j) The CTPT set should have Three CTs and Three PTs with star/star connection.

6. SEALING:

Sealing  bolts  for  sealing  at  4  points  on  the  secondary  terminal  box  (both  inner  &  outer
door),
inspection  cover, the top  cover  of the  tank  shall  be  provided. This  may  be  made  by
providing a  hole  on tail of corner  bolts of adequate  size  to  pass  the  sealing  wire or above13
SWG.

7. FLUCTUATION IN VOLTAGE AND FREQUENCY:

For continuous operation, entire equipment shall be subjected to variation of voltage up to plus 20
minus 30 frequency of plus or minus 5 percent.

8. INSTRUMENT TRANSFORMERS:

d) The voltage and current transformers shall have normal continuous rating as per the schedule
of requirement.

b) The  voltage  transformer  shall  be  so  designed  that  the  increased  magnetizing
currents due to any persisting over voltage, does not produce injurious over heating Phase
barriers shall be provided.

c) The peak value of the rated dynamic current shall not be less than 2.5 times the rated short
time thermal current unless stated otherwise. (4.62 of ISS: 2705/Part-I of 1992, latest
version).

d) Modified polyester enamel copper wire is to be used for winding and it shall conform to
IS-4800/Part-V (latest version).

e) The  terminals of the instrument transformer shall be clearly marked  by distinctive letters as
stated in Annex “C” of ISS: 3156/Part.I/1992 (latest version) for voltage transformer and
Annex “C” of IS-2705/Part.I/1992 (latest version) for current transformers.

f) The winding shall be neatly laid and anchored.

g) The metering set tank and other metal parts shall be galvanized both inside &
outside as per latest IS applicable.

9. INCOMING SIDE:
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TERMINALS:  Brass rods 12mm dia for Primary and 6 mm dia for secondary.
Bushing for outgoing side of CT/PT set :
The porcelain portion of HT bushings shall be of standard make and conform to IS-

2099/1996.

The dimensions of the bushings shall conform t o I S - 33 4 7

/Part.III/19 The minimum phase-to-phase clearance shall be as per IS.

The tests as per IS-2099/1962 shall be conducted on the transformer bushings as
detailed below:

a) Dry flash over voltage.
b) Wet flashover voltage.
c) Dry 1 Min. withstand volt.
d) Impulse withstand voltage (1.2/50 Micro Seconds –ve wave)
e) Manufacturer‟s test certification may be furnished for every lot of offer.

The bushings shall be of reputed manufacturers like M/s. Jayashree Insulators, M/s.
WS Industries, M/s. BHEL,M/s. Allied Ceramics, M/s. India Potteries and M/s. IEC
which are having complete testing facilities.

The bushing stems shall be provided with suitable bimetallic connectors so as to
connect the jumper without disturbing the bushing stem.

f) The  bush  rod  stem  length  should  be  at  least  40  mm  and  3  nuts  with 2 flat washers of brass
material should be provided with each bush rod.

10. STEEL TANK:

The   oil   filled   container   incorporating the voltage transformers and current transformers should be
fitted with incoming and outgoing primary terminals and secondary terminal box. The secondary
terminal box shall be arranged on sides. The general  arrangement drawing with 3 bushing on the
incoming side  and 3 bushings on the outgoing side shall be submitted along with tender.

The tank shall be built with a plate of 5 mm thick top and 3.15 mm sides and bottom end with all
fittings shall be capable of withstanding without leakage or distortion at the standard test pressure. All
joints of the tank and fittings shall be hot oil tight and no leakage should occur during service. Both side
of the joint should have continuous welding.

a) It shall be provided with an oil gauge as shown. The oil gauge glass shall be fixed to the side of
the raised wall of the inspection box.

b) The tank shall be provided with necessary lifting lugs. Tank including top cover shall be hot
deep Galvanized.

c) The secondary terminal box cover, tank cover and inspection cover and other vertical
joints where gaskets are used shall be suitably bent at least 25 mm bent with
necessary sealing arrangement with sealing bolts at all corners and bolts should be at
least 10 mm diameter GI bolts spaced maximum 70 mm apart. This is to safeguard
against seepage of water into tank in case of damaged gasket.

d) The 6 mm gaskets shall be dovetailed without joints to prevent moisture entry. In case
of dovetailed joint, they shall not be more than two. The gaskets shall be of good
quality Neoprene or superior quality rubberized gasket.

e) EARTHING: Two earthing terminals shall be adequate size protectedagainst corrosion
and metallically clean and identified by means of the sign marked in a legible and
indelible manner on or adjacent to the terminals.
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1 All bolts should be provided with 2 flat washers and a spring washer with a nut.
2 Conservator should not be provided for these CTPT sets.

3 The Secondary terminal box incoming hole should be 32 mm diameter and at a suitable height
from bottom to avoid replacement/ modification of secondary wires pipe when CTPT set is
replaced. The secondary terminals size should be 6 mm diameter, 25 mm stem length, 2 flat
washers with 3 nuts of brass material should be provided. The terminals should be provided at
least 70 mm height from incoming hole and clearances shall be as per IS to avoid shorting
terminals due to secondary wires pipe.

f) Secondary  chamber  shall  have  double  door  (inner  & outer) with suitable
arrangement for sealing of both the doors. The inner door shall be of transparent
Polycarbonate so that secondary terminal connections can be viewed without breaking
the inner door seals.

g) The  following details of equipment shall be  engraved on tank  with at least 10 mm
letters.
1. Make

2. Ratio

3. Class of accuracy

4.Serial No:

5. Month & year of manufacturing

6 . Property of Employer.

66 months guarantee embossed plate shall be welded opposite side of name plate.

11. MOUNTING ARRANGEMENT:

The under base of all CTPT sets shall be provided with two 75x40mm GI channels and foundation
dimensions shall be suitable placing with tank base uniform for all sets with only ±2 mm tolerance, to
avoid modification of structure / plinth, whenever CTPT set is replaced

12. OIL: The insulation oil used in the tank shall comply with the requirementsspecified in latest
relevant IS: 335/93 and as per Annexure-C.

13. GUARANTEED TECHNICAL PARTICULARS:
The Technical Particulars as specified in IS shall be guaranteed. Every tenderer should furnish the
particulars required and guarantee the values so furnished for the supplies.

14. TESTS:

TYPE TESTS: The equipment offered shall be fully type tested fromrecognized standard govt. national
laboratory by the bidder as per the relevant certificates shall be furnished. The bidders also furnish type
test certificates for bushings and oil along with the Bid. The type test certificatesshall be not older
than (5) years.

TYPE TESTS FOR CTs:

a) Verification of terminal marking and polarity
b) Short time current Test.
c) Temperature rise test.
d) Lightning Impulse test
e) High Voltage Power frequency wet withstand voltage test.
f) Determination of errors or other characteristics according to the requirements of the

appropriate designation or accuracy class.
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TYPE TESTS FOR PTs:

a) Verification of terminal marking and polarity.
b) High voltage Power frequency wet withstand voltage test.
c) Power frequency dry withstand tests on Primary winding.

Power frequency dry withstand test on Secondary winding.
d) Determination of errors according to the requirements of the appropriate accuracy class.
e) Temperature rise test.
f) Impulse Voltage test.
g) Lightning Impulse test

TYPE TESTS FOR TRANSFORMER BUSHINGS:

i) Dry flash over voltage.
ii) Wet flash over voltage.
iii) Dry 1 Minute withstand voltage.
iv) Impulse withstand voltage (1.2/50 Micro Seconds –ve wave)

ACCEPTANCE AND ROUTINE TESTS:

The following shall be conducted as per IS: 3156 (Latest version).

i) Verification of Terminal marking and polarity.
ii) Power frequency/ dry withstand tests on primary windings.
iii) Power frequency dry withstand tests on secondary windings.
iv) Determination of errors according to the requirements of the appropriate accuracy class.
v) Temperature rise test.
vi) Air pressure test on empty tank of M U opened for verification test (One for every lot offered for

pre-dispatch inspection)

vii) All acceptance and routine tests as stipulated in the relevant standards shall be carried out by the
manufacturer in presence of Employer representatives.

15. DRAWINGS AND LEAFLETS (along with tender):

Two sets of drawings showing clearly the general arrangements, sectional views, fitting details,
electrical connections,foundation details, overall dimensions and design features of each component
part should accompany the tender. The contractor has to submit clear & detail drawing with
description how he will arrange the double door system in secondary chamber with sealing. Technical
leaflets giving the operating instructions should also be furnished along with tender. Literature and
drawings are to be sent along with each equipment while dispatching, after approval of Project
Manager.

16. DEVIATIONS:
The deviations between these CTPT sets and NABL approved Standard Lab (CPRI, ERDA, etc.,)
type tested CTPT set along with detailed reasons for deviations if any shall be submitted along
with tender.

17. TOLERANCES:
Unless otherwise specified herein the test value of the transformers supplied should be within the
tolerance permitted in the IS on the guarantee values.

18. SEALING OF CTPT SETS AFTER TESTING AND INDIVIDUAL TEST REPORTS:
After witnessing testing on sample quantity and physical inspection of all offered CTPT sets, the
purchaser‟s representative will provide numbered plastic seal bits to two opposite corners of tank,
Secondary Chamber and inspection cover of all offered CTPT sets, for delivery of correct inspected
materials only. The manufacturer has to provide test report duly mentioning all test results, seal bit
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numbers  and name &  address of Employer representative after inspection is over. The seal bit
numbers  shall also  be  mentioned in the  test  reports  signed by Employer representative
submitted for delivery instructions.

19. INSPECTION AND TESTING OF TRANSFORMER OIL:
To  ascertain the   quality of   transformer oil the   manufacturer’s  test   report
shouldbe submitted at the  time  of  inspection. Arrangements  should  also  be made for

testing the transformer  oil, after taking  out  the  samples  from  the manufactured
CTPT sets and tested in the presence of Employer representative (or) if desired, in an independent
laboratory manufactured CTPT sets and tested in the presence of Employer representative (or) if
desired, in an independent laboratory.

20. DEPARTURE FROM SPECIFICATION:
If the tenderer wishes to depart from this specification in any respect, he shall draw the attention
to such points of departure explaining fully the reasons therefore. Unless this is done the
requirements of this specification will be deemed to have been accepted in every respect.

21. NAME PLATE:
The Purchase order No. and Date of purchase order, the words “PROPERTY OF EMPLOYER NAME”.
The name plate shall be non-detachable type & fixed with rivets, not with bolts & nuts. The name plate
should bear year & month of manufacture & other data as per IS. Space should be provided to punch
the date of installation by user group.

22. WARRANTY:
The manufacturer will warrant for the satisfactory functioning of the material / equipment as per
specification for a minimum period of 66 months from the date of dispatch of the material /
equipment in good condition indicating GP covering date upto --------------

23. The tenderer shall indicate the source of all materials. He shall also indicate thename of the
manufacturer and make of conductor, Transformer oil Electrical Steel Laminations, Construction Steel
etc.

24. FITTINGS:
The following standard fittings shall be provided.
a) Rating and terminal marking plates non detachable -1no.
b) Earthing terminals with bolt, nuts & washers for connecting earth wire - 2Nos.
c) Lifting lugs -4Nos.for main tank and 2Nos. for top cover.
d) Pressure relief valve. – 1 no.
e) Bimetallic terminal connectors on the HV bushings – 6 Nos.
f) HV bushings Outdoor – 6 Nos.
g) Secondary terminals bushings – 10 Nos
h) Base channels 75 x 40 mm.
i) 66 months guarantee embossed plate welded to tank opposite side of name plate.
j) Tank and over all dimensions.
k) Weight content of a) core b) windings c) tank & fittings d) weight/qty. of oil e) over all weight.
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SCHEDULE OF MATERIALS:

Sl. No. Name of the Materials

1 11KV Metering Unit (CTR = 10/5A)

2 11KV Metering Unit (CTR = 15/5A)

3 11KV Metering Unit (CTR = 20/5A)

4 11KV Metering Unit (CTR = 25/5A)

5 11KV Metering Unit (CTR = 30/5A)

6 11KV Metering Unit (CTR = 50/5A)

7 11KV Metering Unit (CTR = 100/5A)

8 11KV Metering Unit (CTR = 200/5A)

9 11KV Metering Unit (CTR = 400/5A)

10 33KV Metering Unit (CTR = 5/5A)

11 33KV Metering Unit (CTR = 10/5A)

12 33KV Metering Unit (CTR = 15/5A)

13 33KV Metering Unit (CTR = 20/5A)

14 33KV Metering Unit (CTR = 25/5A)

15 33KV Metering Unit (CTR = 30/5A)

16 33KV Metering Unit (CTR = 50/5A)

17 33KV Metering Unit (CTR = 100/5A)

18 33KV Metering Unit (CTR = 200/5A)
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34 Energy Meter

1.1 GENERAL

This Chapter describes the common requirement for static energy meter required for HT feeder, 3-
Phase Distribution Transformer, 1-Phase Distribution Transformer, Single Phase whole current meter.

Necessary software for downloading the data through CMRI and uploading to computer shall be
provided. No cost shall be charged for providing the software by the manufacturer to Owner.

The seals & sealing specifications are given in Annexure A

All meter shall have BIS certification mark. Valid BIS license must be submitted along with the bid.

1.2 STANDARDS APPLICABLE

Unless otherwise specified elsewhere in this specification, the performance & testing of the meters shall
conform to the following Indian/International standards with updated and latest amendments/revisions
thereof.

Sl.No. Standard No. Title

1.
IS 14697-1999 AC Static Watt-hour Meters for active energy Class0.5 & 0.2

2. IS 12063 Specification for degree of protection

3. IS  14772 Specification for boxes for enclosure of electrical accessories
4. IS 13779/1999 AC Static Watt-hour Meters for active energy Class 1.0 & 2.0
5. CBIP Report No.-325 Specification for AC Static Electrical Energy Meters

6. CBIP Technical
Report No. 111

Specification for common meter reading
instrument

7. IS:9000 Basic environment testing procedure for electric and electronic
item

8. IS:15959 with latest
amendment

Data Exchange for Electricity Meter Reading, tariff & load control
– Companion Specification

1.3 CLIMATIC CONDITION

The meter should be able to perform satisfactorily in moderately hot and humid climate, conducive to
rust and fungus growth as specified in Section-I.  The climate conditions are also prone to wide
variations in the ambient conditions.  The meter shall work satisfactorily even under lightning conditions
and also the meter performance and life shall not be affected due to smoke present in the atmosphere.

* The specifications are applicable for meter installation upto an altitude of 2200 meter above mean sea
level. For meters to be used for an altitude of above 2200 MSL necessary corrections shall have to be
carried out in BIL and one minute power frequency with stand voltage capability as per relevant
standard.

1.4 SUPPLY SYSTEM
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Type of
meter

Input
Voltage

Input
Current

Burden Type
/Phase

Starting
Current

Accuracy

HT Feeder
meter

3 x 110
volt phase
to phase

1A / 5A 1.5 Watts/phase or
10 VA/phase for
voltage circuit and 1
VA phase for each
current circuit

3 phase
4 wire

0.1 % of
basic

0.5

3-phase DT
meter

415±20%
phase to
phase

5A 1.5 Watts/phase or
10 VA/phase for
voltage circuit and 1
VA phase for each
current circuit

3 phase
4 wire

0.1 % of
basic

0.5

1-phase DT
meter

240+20%
-30%
phase to
neutral

5A 1.5 Watts/phase or
10 VA/phase for
voltage circuit and 1
VA phase for each
current circuit

1 phase
2 wire

0.1 % of
basic

0.5

1-phase
consumer
meter

240 V
Phase to
neutral

5-30A, 10-
60A

1.5 Watts/phase or 8
VA/phase for voltage
circuit and 4 VA
phase for each
current circuit

1 phase
2 wire

0.4 % of
basic

1.0

3-phase
consumer
meter

3x 240 V
Phase to
neutral

10-60A 1.5 Watts/phase or 8
VA/phase for voltage
circuit and 4 VA
phase for each
current circuit

3 phase
4 wire

0.4 % of
basic

1.0

1.5 POWER FACTOR RANGE

The meter shall be suitable for full power factor range from Zero (lag) to Unity to Zero (lead).

1.6 POWER SUPPLY VARIATION

Energy meter along with its accessories shall withstand following extreme operating conditions.

Voltage : 70% to 120 % of V ref

Frequency : 50 ± 5% Hz

The manufacturer can also offer meters, which can withstand higher variations.

1.7 MAXIMUM CONTINUOUS CURRENT

The maximum continuous current in meters shall be the current at which the meter purports to meet
the accuracy requirement of the specification.

1.8 CALLIBERATION
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The meter should be only factory calibrated and no modification of calibration should be possible at site
to ensure non tampering of meter at site.

1.9 COMMUNICATION CAPABILITY

The Meter shall be provided with a galvanically isolated optical communication port and communication
capability as per IS 15959, so that it can be easily connected to a CMRI for data transfer.

1.10 NAME-PLATE MARKING OF THE METER

The marking on every meter shall be in accordance with relevant clauses of standard.Every meter shall
have name plate beneath the meter cover such that the name plate cannot be accessed without
opening the meter cover and without breaking the seals of the meter cover and the name plate shall be
marked distinctly and indelibly. The basic marking on the meter nameplate shall be as follows:

a) –DDUGJY/IPDS
b) Manufacturer’s name & trade mark
c) Type Designation
d) No. of phases & wires
e) Serial number
f) Month and Year of manufacture
g) Reference Voltage
h) Rated secondary Current of CT, if applicable
i) Reference Standard  as applicable
j) Principal unit(s) of measurement
k) Meter Constant
l) Class index of meter
m) Property of <Name of owner>
n) Purchase Order No. & Date
o) Guarantee period

1.11 CALIBRATION AND TEST OUTPUT

The meter should have test output accessible from the front and be capable of being monitored with
suitable testing equipment. The operation indicator must be visible from the front. Test output device
shall be provided in the form of one common/separate LED for KWh and KVARh as applicable with
provision of selecting the parameter being tested. The test output device should have constant pulse
rate in terms of pulse/unit energy.

The meter shall be tested, calibrated and sealed at works before dispatch.  Further, no modification or
calibration shall be possible at site by any means.

The resolution of the test output shall be sufficient to enable the static current test in less than 10
minutes.

1.12 GUARANTEE

Manufacturer shall undertake a guarantee to replace the meters upto a period of 24 months from the
date of installation or 36 months from date of supply, whichever is earlier. The meters, which are found
defective/inoperative at the time of installation, or became inoperative/defective within the guarantee
period shall be replaced by manufacturer within two months from receipt of report for such
defective/inoperative meters.
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2.0 3 PHASE 4 WIRE 0.5 CLASS ENERGY METER FOR FEEDER

2.1 GENERAL & CONSTRUCTIONAL REQUIREMENTS

2.1.1 Meters shall be designed and constructed in such a way so as to avoid causing any danger during use
and under normal conditions.  However, the following should be ensured.

a) Personal safety against electric shock

b) Personal safety against effects of excessive temperature.

c) Protection against spread of fire

d) Protection against penetration of solid objects, dust & water

e) Detection against fraud

f) Detection against pilferage

2.1.2 The meter shall be designed with latest technology.  The meter circuit should be housed in a safe, high
grade engineering plastic / polycarbonate casing, which is of projection mounting type and
isdust/moisture proof, conforming to IP-51. .

2.1.3 All insulating material used in the construction of meters shall be non-hygroscopic, non-ageing and of
tested quality.  All parts that are likely to develop corrosion shall be effectively protected against
corrosion during operating life by providing suitable protective coating.

2.1.4 The meter shall be supplied with a terminal block cover.  The meter base, meter cover, terminal block
and shall be made of high grade fire resistant non-flammable reinforced, polycarbonate (not bakelite) or
equivalent high grade engineering plastic and have terminal holes with sufficient size to accommodate
insulation of the conductors, meeting the requirement of CBIP technical report CBIP325.

2.1.5 The terminal block cover should be separately sealable at two places and housed at the bottom of the
meters and once sealed should prevent unauthorized tampering.

2.1.6 The terminal block should have sufficient insulating properties, mechanical strength and should have tin
or nickel plated solid brass terminals with two fixing screws per terminal. The terminals should be
designed to withstand high overload.

2.1.7 The meter should not get damaged or substantially influenced by the electromagnetic disturbances and
electrostatic discharges caused by harmonics, voltage dips and short interruptions, transients, DC and
AC magnetic field as per IS 14697

2.1.8 The meter shall have an operation indication device such as a blinking LED.  The operation indicator
shall be visible from the front of the meter and capable of being monitored conveniently with suitable
testing equipment.

2.1.9 The meter shall conform to the degree of protection IP 51 but without suction in the meter as per IS:
12063for protection against ingress of dust, moisture and vermin’s.

2.1.10 The meter-base, meter cover, terminal block and terminal cover shall be made of, high grade, fire
resistant, reinforced, non-flammable, polycarbonate or equivalent high grade and good quality
engineering plastic.

2.1.11 The meter cover shall have transparent window or shall be transparent for easy reading of all the
displayed values/parameters, name plate details and observation of operation indicator.

2.1.12 The terminal block, the terminal cover and the meter case shall ensure reasonable safety against the
spread of fire.  They should not be ignited by thermic overload of live parts in contact with them.
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2.1.13 The meter shall have tin/nickel plated brass terminals. The terminals shall have suitable construction
with barriers and cover to provide firm and safe connection of current and voltage leads of stranded
copper conductors or copper reducer type terminal ends (thimbles).

2.1.14 The manner of fixing the conductors to the terminal block shall ensure adequate and durable contact
such that there is no risk of loosening or undue heating.  Screw connections transmitting contact force
and screw fixing which may be loosened and tightened several times during the life of the meter shall
be such that the risk of corrosion resulting from contact with any other metal part is minimized.
Electrical connections shall be so designed that contact pressure is not transmitted through insulating
material.  The clearance and creepage distance shall conform to relevant clause of IS 14697:1999/CBIP
technical report No.325.

2.1.15 The meter shall be compact in design.  The entire and construction shall be capable of withstanding
stresses likely to occur in actual service and rough handling during transportation.  The meter shall be
convenient to transport and immune to shock and vibration during transportation and handling.

2.1.16 The meter shall have a design life to operate satisfactory for 10 years under normal electrical condition
and guaranteed life of 24months from the date of installation against manufacturing and design defects.
The meters found defective with in guaranteed period shall be replaced by manufacturer free of cost
within two months of intimation.

2.1.17 The meter shall be provided with accurate quartz crystal based real time clock and calendar with the
accuracy limit as per relevant standards.  Meter shall have provision to synchronise the meter time with
standard time through CMRI with proper security system.

2.1.18 The integration period shall be set as 30 minutes and subsequently can be changedusing CMRI.

2.1.19 Vendor will give one copy of all the software’s (meter reading software for CMRI, software for uploading
data from CMRI to computer).

2.1.20 It should be possible to check the healthiness of phase voltages by displaying all the voltages on the
meter display.

2.1.21 The Meter should have appropriate facilities to be read in absence of Power Supply.

2.1.22 The meter should work accurately irrespective of phase sequence of the mains supply.

2.1.23 The meter should remain powered up and functional even when either any two phases or phase &
neutral are available to the meter

2.1.24 The meter shall record forwarded active energy, even if one or more CT”s are reversed. The current
vector direction shall always be considered as positive (import) for computation of energy and shall be
added in main active energy register.

2.1.25 Data Security:  The Meter shall have multilevel password for data protection and security as per IS
15959. The meter data retrieval shall be possible through authenticated CMRI. The meter shall support
the event of change of TOD register timings / no. of TOD registers, demand integration period and /or
setting the meter time through authenticated transaction and shall be logged as an event. The
transaction events shall be available for viewing at BCS end.

2.1.26 The meter data shall be retrievable through CMRI and will be downloaded in the Base computer
software for viewing, analysing and printing. The meter data downloaded at BCS end should be in user-
friendly formats. The manufacturer shall supply the required software for base computer system. The
base computer software shall have the facility to convert the required data (For billing, Energy Audit,
tamper analysis purpose) in to xml format. This data should be possible to be used as input data for any
other software to generate desired reports as per the utility requirement.

2.1.27 The meter shall have radio interference suppression such that it should not generate noise, which could
interfere with the other equipment as per IS 14697.
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2.1.28 The meter shall have three fixing holes, one at the top and two at the bottom. The top hole shall be
provided at the back of the meter so that holding screw is not accessible to the consumer after fixing
the meters. The lower fixing screws shall be provided under the sealed terminal cover. The requisite
fixing screws shall be supplied with each meter.

2.2 SEALING OF METER

Reliable sealing arrangement should be provided to make the meter tamper proof and avoid fiddling or
tampering by unauthorized persons. For this, at least two no. of seals on meter body, two no. of seals
on meter terminal cover and one no. of seal on each communication port shall be provided. All the seals
shall be provided in front side only. Please refer Annexure A for specification for sealing system.

2.3 CONNECTION DIAGRAM & TERMINAL MARKINGS

The terminals shall be marked properly on terminal block for giving external connections.  A diagram of
connections should be provided inside the cover of terminal block. The terminal cover shall be extended
such that when it is placed in position it is not possible to approach the connections or connecting
wires.  The terminals and the screws shall be suitable to carry upto 150% of Imax safely. The terminals
shall have suitable construction with barriers and covers to provide secure and safe connections.

2.4 REMOTE READOUT FACILITY, COMMUNICATION CAPABILITY

The meter also shall have a sealable RS-232 / RS-485 communication port conforming to IS 15959
protocol to communicateto central location.

2.5 SOFTWARE

Licensed copies of the software (meter reading software for CMRI, software for downloading/uploading
data from CMRI to computer) shall be made available and shall be installed on each common meter
reading instrument (CMRI) and Base computer by the manufacturer. Software shall be provided to
owner by the manufacturer free of cost.

Common Meter Reading Instrument (CMRI) would be loaded with user-friendly software (MS-DOS 5.0
or higher version compatible) for reading, downloading meter data and Time of Day (TOD)
programming in the meter.

Windows based user interactive Software for receiving data from CMRI and downloading instructions
from base computer to CMRI.  This software should have, amongst other requirements, features and
facilities as described later in this specification, the facility to convert meter reading data into a user
definable DBF (Access) or spreadsheet orASCIIformat or any other format for integrating with the
Employer's billing system as desired/required by the utility. Here again an "Export wizard" or similar
utility shall be available whereby user can select file format, the variable data to export, the field width
selection of each variable so that it may be possible for the user to integrate the same with the user’s
billing data and process the selected data in desired manner.

The software shall have the flexibility to generate the following sets of reports.

 Load survey reports
 Tamper reports

Tamper reports to include for a pre-determined duration or month wise, tamper count, tamper duration
and tamper history for each of the meters.

2.5.1 Vendor will provide soft copy of all the software in CD form along with the meters supplied.
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2.5.2 Vendor to install & demonstrate  working of software programmes of other meter manufacturers on the
CMRI’s to be supplied with this package

The specification of CMRI are presented as Annexure B

2.6 DISPLAY

A real time quartz clock shall be used in the meter for maintaining time and calendar date.  The
maximum drift shall not exceed 5 minutes per year.  The uncertainty of setting initial time shall not
exceed + 30 Seconds with respect to Indian standard time (Ref NPL New Delhi).

Facility for adjustment of real time shall be provided through CMRI with proper security.

The meter shall have a minimum 7 digits, 7segment display of liquid crystal display (LCD).  The
minimum digit height shall be 7 mm.  Provision shall be made to read consumption in either whole units
or decimal multiples. .

The display shall remain on the screen till operator presses button for subsequent display or 10 sec
whichever is earlier.

The meter should have non-volatile memory, so that the registered parameters will not be affected by
loss of power.  The non-volatile memory should have a minimum retention time of 10 years under
unpowered condition.

2.7 DISPLAY SEQUENCE

The meter shall display the required parameters in two different modes as follows:

A. Auto Display Mode

Display test (LCD Segment check)

 Real time & date

 Active energy forwarded

 Reactive energy lag

 Reactive energy lead

 Apparent energy

 Maximum Demand forwarded

 MD occurrence date and time

 MD reset count

 Instantaneous average 3  PF

 Instantaneous frequency

 Phase voltages R,Y,B

 Phase currents R,Y,B

 Cumulative power on hours of current month



Volume-II : Section-II (B)
Technical Specification

534

B. Push Button Mode

All above & the following

 Present CT status

 Last occurrence tamper ID

 Date and time of last tamper occurrence

 Last restoration tamper ID

 Date and time of last tamper restoration

 Cumulative tamper count

 TOD Register [Active forwarded energy (8 Nos)]

 TOD Register [Apparent forwarded energy (8 Nos)]

 TOD Register [Apparent forward MD (8 Nos)]

 Cumulative power on hours

C. Download Parameters with CMRI

All above including following

 Energy registers
 Billing registers
 TOD Registers
 Load survey data
 Tamper and fraud (all event details with date and time)
 History of monthly Energy, Maximum Demand, Average power factor for the last 12 months

2.8 MAXIMUM DEMAND REGISTER

The maximum demand is to be monitored during each demand interval set with 15 / 30 minutes
integration and the maximum of these in a month shall be stored. Whenever MD is reset the maximum
demand value so registered shall be stored along with date and time.    The registered demand and the
number of times the MD is reset shall also be displayed and the information stored.

2.9 MAXIMUM DEMAND RESET

Facility for auto reset of MD at 00.00 hrs of first of every month shall be provided for which minimum
30 years calendar shall be programmed by the manufacturer.

The meter shall display the maximum demand reset count.

2.10 LOAD SURVEY CAPABILITY

Load survey shall be available for at least 35 days with 30 minutes load survey integration period for
following parameters. Vendor shall provide necessary facility to transfer data through CMRI.

a. kWh forwarded

b. kVAh forwarded

c. kVARh lag/lead



Volume-II : Section-II (B)
Technical Specification

535

d. Voltage Phase wise

e. Current Phase wise

In addition meter should have facility for daily profile for active and apparent energy.

The load survey data, abnormality event information and instantaneous parameters data shall all be
retrievable through the meter's communication port from a common meter reading instrument (CMRI
and shall be transferred (downloaded) to a PC with user friendly Windows based software to get
complete details in numerical and/or graphic form. The necessary feature shall be available in the
software used for uploading data from CMRI to computer and shall be provided by the manufacturer
with complete details.

The meter shall have sufficient non-volatile memory for recording history of energy parameters for last
twelve billing cycles (Bill date shall be 00 hrs of the 1st date of the calendar month by default –
programmable) and information should be made available at the BCS end:

2.11 TIME-OF-DAY (TOD) TARIFF/DEMAND

The meter should have provision of registering the time-of- day energy and maximum demand. It shall
be possible to define TOD register for active forwarded, apparent forwarded energy type.

The meter should have in-built capacity to define up to eight (8) time zones through operation of CMRI
.The change of the TOD time-period(s) or changing number of TOD zones should be possible through
CMRI with special authenticated command from the software used for uploading data from CMRI to
computer so that only authorised person(s) can make such changes.

2.12 SELF DIAGNOSTIC FEATURE

2.12.1 The meter shall be capable of performing complete self-diagnostic check to monitor the circuits for any
malfunctioning to ensure integrity of data memory location at all times. The meter shall have indications
for unsatisfactory/nonfunctioning/malfunctioning of the following:

a) Real Time and Date
b) All display segments as per the requirement

2.12.2 While installing the meter, it should be possible to check the correctness of Current and Voltage
Transformer connections to the meter and their polarity from the functioning of the meter for different
voltage injections with the help of vector/phasor diagrams.  For this purpose a suitable software for field
diagnosis of meter connections with the help of Meter Reading Instrument should be supplied.

2.13 TAMPER & FRAUD PROTECTION

The meter shall function properly under following common abnormal conditions:

1. Phase sequence
reversal

The meter shall keep working accurately irrespective of the phase
sequence of the supply.

2. Current
reversal/CT
polarity reversal

The meter shall log energy in forward direction even if the current is
flowing in reverse direction in one or more phases.

3 External magnetic
influence

The meter shall comply to influence of  external magnetic field (AC
Electro Magnet or DC Magnet) as per IS 14697
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Beside this the meter should have features to detect the occurrence and restoration of, at least, the
following common abnormal events:

i. Missing Potential & Potential imbalance: The meter shall be capable of detecting and recording
occurrence and restoration with date and time the cases of Potential failure which could happen
due to disconnection of potential leads (one or two), failure of phase line fuse from the Potential
Transformer primary side. Meter shall also detect and log cases of voltage unbalance (5% for
more than 5 minutes) of voltages.

ii. Voltage High / Voltage Low: In case the average 3 phase voltage remains less (below 0.75Vref by
default) than or above (above 1.15Vref by default) for a predefined period (30 minutes by
default), the meter shall log such incidences with date & time. This abnormal condition shall be
logged only when all the three-phase voltage is available.

iii. Current imbalance: The meter shall be capable of detecting and recording occurrence and
restoration with date and time of Current unbalance (30% or more for more than 15 minutes).

iv. Current Circuit Open: The meter shall be capable of detecting and recording occurrences and
restoration of opening of any one or two phases of current circuit which can happen due to
intentional / accidental disconnection of current circuits. The meter shall be able to log
abnormality conditions in current open event like CT leads burns, loose connection, CT winding
open etc in the meter memory. No load condition should not be recorded in meter memory as a
Current circuit open event.

v. Power on/off: The meter shall be capable to record power on /off events in the meter memory. All
potential failure should be recorded as power off event.

The meter shall record the total duration of the above abnormalities, time and date of their occurrences
& restorations   with a snap shot of electrical conditions viz. Voltage , current ,PF etc

Logic for calculation of voltage and current imbalance shall be furnished by the tenderer.

The meter shall keep records for the minimum last 250 events (occurrence + restoration) for above of
abnormal conditions.  It shall be possible to retrieve the abnormal event data along-with all related
snap- shots' data through the meter's optical port with the help of a CMRI and download the same to
the BCS where it shall be available for viewing. All this information shall be made available in simple and
easily understandable format.

2.14 TAMPER LOGIC

Properly designed meter event logic should be provided. There shall be separate compartments for
logging of potential related event, current related event and power on/off event. The bidder should
explain the events details in each compartment under their offer.

The logging of various events in each compartment should be as under:

Once one or more compartments have become full, the last event pertaining to the same compartment
will be entered and the earliest (first one)-event should disappear.  Thus, in this manner each
succeeding event will replace the earliest recorded event, compartment wise. Events of one
compartment/category should overwrite the events of their own compartment/category only.

A properly defined meter tamper logic should be provided. The tamper logic should be capable of
discriminating the system abnormalities from source side and load side and it should not log/record
tamper due to source side abnormalities.
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There shall be three separate compartments for logging of different types of tampers as per IS 15959.

2.15 TESTS

Unless specifically waived off all acceptance tests shall be witnessed by the Employer.

2.15.1 Type Test

Energy Meters offered shall be fully type tested as per IS 14697& IS 15959 with latest amendments at
any of the NABL accredited test laboratories.

Type test certificate shall not be older than 3 years from the date of bid submission. Bid shall not be
accepted without valid type test certificate.

2.15.2 Acceptance Test

Acceptance test shall be carried out as per IS 14697.

2.15.3 Routine Test

All routine tests as specified in IS 14697 shall be carried out on each individual meter.

2.16 OTHER SALIENT FEATURES

2.16.1 It should be possible to check the healthiness of phase voltages by displaying all the voltages on the
meter display.

2.16.2 The meter shall have provision of reading through communication port in the absence of power.

2.16.3 The meter should work accurately irrespective of phase sequence of the mains supply.

2.16.4 The meter should remain powered up and functional even when either of the two phases or one phase
along with neutral is available to meter.

2.16.5 The meter casing arrangement shall be break to open type.
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3.0 Three Phase, Four Wire, 0.5 Class, Energy Meter for 3-Phase  Distribution Transformer

3.1 CT REQUIREMENT

The Meter shall be supplied with four nos of C.T’s with primary current capacity as required for its
intended use.  Since the meters are to be used with external CT of suitable ratio please refer CT
specification provided separately.

Alternatively meters with Integrated CT complying with IS 13779 for outdoor installation shall be
acceptable.

3.2 DISPLAY

The Three phase meters shall be capable to measure &display  parameters as given below. The meter
should have provision for automatic recording of cumulative kWh at 24 hrs on the last day of the month
for each calendar month and same should go to memory.

The digitally measured and processed value shall be displayed through LCD having minimum six digits
to read upto one-tenth of kWh. The minimum character height shall not be less than 7 mm.

The Meter should have appropriate facilities to be read in absence of Power Supply.

3.3 AUTO SCROLL DISPLAY

i) Cumulative kWh

ii) Instantaneous Voltages

iii) Instantaneous Currents

iv) Cummulative kVAh

v) Instantaneous pf phase-wise

vi) Power on hours

3.4 DISPLAY PARAMETERS   (PUSH BUTTON)

The display of following parameters shall be continuously scrolling one after another thru Push Button.
The scrolling time for each display parameters for minimum of 10  secs..

i) Cumulative active Energy (kWh) for each calendar month for previous Six months.
ii) Cumulative apparent energy (kVAh) for each calendar month for previous Six months
iii) Maximum demand (MD) in apparent for last billing month
iv) Maximum demand (MD) in apparent for current month
v) Tamper Data :

a) Present status of Tamper
b) Date & time of last tamper occurrence & tamper identification.
c) Date & time of last tamper removal.
d) Cumulative tamper occurrence count.

3.5 LOAD SURVEY CAPABILITY & BILLING POINT REQUIREMENTS

Meter shall have load survey capabilities as per table 28 of IS 15959.
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The predefined date and time for registering the billing parameters of kWh, kVAh, PF and kVA MD as
well as Tamper Count and Power-On hours readings shall be 00.00 hours of the first day of each
calendar (billing) month. All billing parameters shall be transferred to billing registers and shall be
displayed on auto cyclic display mode referred to as "BILLING PARAMETERS".

3.6 INTERFACE BETWEEN METER AND CMRI

The interface between a meter and CMRI shall be with a flexible cable of adequate length having
suitable female connector. This cable shall be supplied along with meter. TAMPER &FRAUD
PROTECTION

The meter registration shall be immune to reversal in current direction. The meter shall have following
anti-tamper features and shall record forward under the following conditions:

a) Potential failure: The meter shall be capable of detecting and recording occurrences and
restoration of potential failure (one phase/two phases) which can happen due to intentional /
accidental disconnection of potential leads.  The meter should also record event as a potential
failure, when one phase line fuse failure from the main side.

b) Current Circuit Bypass: The meter shall be capable of detecting and recording occurrences and
restoration of CT circuit bypass.

c) Current Circuit Open: The meter shall be capable of detecting and recording occurrences and
restoration of opening of any one or two phases of current circuit which can happen due to
intentional / accidental disconnection of current circuits. No load condition should record in meter
memory as a Current circuit open event.

d) Current Unbalance: The meter shall be capable of detecting and recording occurrences and
restoration of current unbalance as an event. The above information should be possible to
download from the meter through hand held unit and available at BCS end. The current unbalance
more than 30 % should be recorded as an event in the meter memory.

e) Voltage Unbalance: The meter shall be capable of detecting and recording occurrences and
restoration of voltage unbalance as an event. The voltage unbalance more than 30 %  should be
recorded as an event in the meter memory.

f) The meter shall comply to influence of external magnetic field (AC Electro Magnet or DC Magnet)
as per IS 14697.

All types of abnormality event with date and time shall be available in the meter memory on first-in,
first-out basis as per IS 15959. It shall be possible to retrieve the event data along-with all related snap-
shots' data through the meter's optical port with the help of a CMRI and download the same to the BCS
where it shall be available for viewing. All this information shall be available in simple and easily
understandable format.

3.7 NON INFLAMMABILITY

The terminal block, the terminal cover and the case shall ensure reasonable safety against spread of
fire. They shall not be ignited by thermic over load of live parts in contact with them. To comply with
this these parts shall fulfill the conditions of the glow wire test as per  IS 14697.

3.8 CONSTRUCTIONAL REQUIREMENTS

Meters shall be designed and constructed in such a way so as to avoid causing any danger during use
and under normal conditions. The following should be ensured:-
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i. Personal safety against electric shock

ii. Protection against spread of fire.

iii. Protection against effects of excessive temperature.

iv. Protection against penetration of solid objects, dust & water

v. Protection against fraudulence

vi. Protection against pilferage

vii. Meter base and meter cover  shall be break to open type

3.9 METER CASE

The meter should be housed in a safe, high grade engineering polycarbonate meter casing of projection
mounting type and is dust, vermin and moisture proof, with enclosure having degree of protection
conforming to IP-51 as per IS 14697. The meter case shall seal the meter such that the internal parts of
meter are accessible only after breaking the seals of meter cover.

All insulating material used in the construction of meters shall be non-hygroscopic, non-ageing and of
tested quality. All parts that are likely to develop corrosion shall be effectively protected against such
corrosion during operating life by providing suitable protective coating.

3.10 COVER
The cover shall be transparent, made of UV stabilized polycarbonate / engineering plastic material,
which would enable easy reading the display. It should not fade in course of time and become opaque
causing inconvenience for reading.

The cover shall permit clear view of the register.

3.11 TERMINAL AND TERMINAL BLOCK

The meter terminal block and terminal cover shall ensure safety against the spread of fire. They should
not be ignited by overload of live parts in contact with them. To comply with this, these parts shall fulfill
the conditions of the glow wire test as per IS 14697.

The terminal block cover shall be fixed to the meter terminal block by at least one screw. The terminal
block cover shall be provided with minimum one seal.

The meter terminal block and terminal cover shall be moulded type and made of high grade non-
hygroscopic, fire retardant, low tracking, reinforced poly-carbonate (not bakelite) or equivalent high
grade engineering plastic which should form an extension of the meter case and have terminal holes
and shall be of sufficient size to accommodate the insulation of the conductors.    The terminals shall be
of suitable rating to carry 150% of Imax and made of electro-plated (or tinned brass). Terminals shall
be of adequate size so as to ensure proper tightening of the cable and shall be of replaceable type.

3.12 TERMINATION

The terminals shall have suitable construction with barriers to provide firm and safe connection of
current and voltage leads of stranded copper conductors or copper reducer type terminal ends
(thimbles).

The manner of fixing the conductors to the terminal block shall ensure adequate and durable contact
such that there is no risk of loosening or undue heating. Screw connections shall be such that the risk of
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corrosion resulting from contact with any other metal part is minimized. Electrical connections shall be
so designed that contact pressure is not transmitted through insulating material. The meter shall have a
design life of 10 years against design defects. The Manufacturer shall stand 24months  Guaranteefrom
date of installation on the meter against any kind of failure/defects/mal-operation within above period.
Meter shall be replaced by manufacturer free of cost within two months of intimation by owner /
Employer.

3.13 CONNECTION DIAGRAM

Each meter shall be indelibly marked with a connection diagram which shall be provided on the terminal
block cover. In case any special precautions need to be taken at the time of testing the meter, the same
may be indicated along with circuit diagram. The meter terminals shall also be marked and this marking
should appear in the above diagram.

3.14 TERMINAL ARRANGEMENT

Three phase: The terminal arrangement and connection diagram  shall be marked in accordance  with
clause 7.2 of IS 14697.Terminal arrangement shall be in  sequence : Ir(in), Vr, Ir(out), Iy(in), Vy,
Iy(out), Ib(in), Vb, Ib (out), Neutral (in),Vn, Neutral(out)

3.15 SEALING OF METER

Reliable sealing arrangement should be provided to make the meter tamper evidence and avoid fiddling
or tampering by unauthorized persons by way of providing adequate no. of seals on meter, meter
terminal cover, wherever necessary. All the seals shall be provided in front side only. Rear side sealing
arrangement will not be acceptable.

The manufacturer shall provide minimum two seals for the meter at the factory after calibration and
testing. The meter cover shall have provision for placing minimum two nos. additional seals by the
Employer. The manual switch and the terminal block cover shall be provided with minimum one seal
each.

The holes for sealing wire shall be minimum 2 mm dia.

3.16 ELECTRO-MAGNETIC COMPATIBILITY AND INTERFERENCE

The meter shall remain un-influenced with EMI/EMC interference. The meter shall withstand impulse
voltage test of 6 kV as per IS 14697-1999. It shall also withstand ac high voltage test as per IS 14697.

3.17 TESTS

3.17.1 Routine & Acceptance Tests : All routine & acceptance tests shall be carried out as stipulated in  IS
14697.

3.17.2 Type Tests

Energy Meters offered shall be fully type tested as per IS 14697 & IS 15959 with latest amendments at
any of the NABL accredited test laboratories.

Type test certificate shall not be older than 3 years from the date of bid submission. Bid shall not be
accepted without valid type test certificate.
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4.0 SINGLE PHASE, TWO WIRE, ACCURACY CLASS 0.5,ENERGY METER FOR SINGLE PHASE
DISTRIBUTION TRANSFORMER

4.1 CT EQUIREMENT

The Meter shall be supplied with C.T with primary current capacity required for its intended use.

4.2 Since the meters are to be used with external CT of suitable ratio please refer CT specification provided
separately. DISPLAY

The Single phase meters shall be capable to measure & display parameters as given below. The meter
should have provision for automatic recording of cumulative kWh at 24 hrs on the last day of the month
for each calendar month and same should go to memory.

The digitally measured and processed value shall be displayed through LCD having minimum six digits
to read upto one-tenth of kWh. The minimum character height shall not be less than 7 mm.

The Meter should have appropriate facilities to be read in absence of Power Supply.

4.3 AUTO SCROLL DISPLAY

i) Cumulative kWh

ii) Instantaneous Voltage

iii) Instantaneous Current

iv) CumulativekVAh

v) Instantaneous pf

vi) Power on hours

4.4 DISPLAY PARAMETERS (PUSH BUTTON)

The display of following parameters shall be continuously scrolling one after another thru Push Button.
The scrolling time for each display parameters for minimum of 10 secs.

i) Cumulative active Energy (kWh) for each calendar month for previous Six months.
ii) Cumulative apparent energy (kVAh) for each calendar month for previous Six months
iii) Instantaneous voltage, current, frequency, load in kW
iv) Maximum demand (MD) in active &apparent for last billing month
v) Maximum demand (MD) in active &apparent for current month
vi) Tamper Data :

a. Present status of Tamper
b. Date & time of last tamper occurrence & tamper identification.
c. Date & time of last tamper removal.
d. Cumulative tamper occurrence count.

4.5 LOAD SURVEY CAPABILITY & BILLING POINT REQUIREMENTS

Following load survey parameters for 35 days for 30 minute shall be logged:

 Active energy
 Apparent energy
 Voltage
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The predefined date and time for registering the billing parameters of kWh, kVAh, PF and kVA MD as
well as Power-On hours readings shall be 00.00 hours of the first day of each calendar (billing) month.
All billing parameters shall be transferred to billing registers and shall be displayed on auto cyclic display
mode referred to as "BILLING PARAMETERS".

In addition meter should have facility for daily profile for active and apparent energy.

4.6 INTERFACE BETWEEN METER AND CMRI

The interface between a meter and CMRI shall be with a flexible cable of adequate length having
suitable female connector.

4.7 TAMPER & FRAUD PROTECTION

The meter shall be capable of recording correctly in following anti-tamper condition:

i. The meter shall be capable of recording energy correctly even if input and output terminals are
interchanged.  Also the meter shall record correctly even if phase and neutral are interchanged.

ii. The registration must occur whether input phase/neutral wires are connected properly or they are
interchanged at the input terminals.

iii. Performance of the meter should comply to IS 14697/CBIP report 325 under influence of external
DC/AC magnetic field..

iv. The meter shall withstand phase-to-phase voltage between phase and neutral terminals for at least
30 minutes.

Minimum one hundred fifty (100) events (including occurrence & restoration) of all types of abnormality
event with date and time shall be available in the meter memory on first-in, first-out basis. It shall be
possible to retrieve the event data along-with all related snap- shots' data through the meter's optical
port with the help of a CMRI and download the same to the BCS where it shall be available for viewing.
All this information shall be available in simple and easily understandable format.

4.8 SELF DIAGONISTIC FEATURES

The contractor shall provide details of self-diagnostics features available and indication on the single
phase meter for unsatisfactory / non-functioning of the following:

i) Time and date
ii) Real time clock battery
iii) Non Volatile memory

4.9 NON INFLAMMABILITY

The terminal block, the terminal cover and the case shall ensure reasonable safety against spread of
fire. They shall not be ignited by thermic over load of live parts in contact with them. To comply with
this these parts shall fulfill the conditions of the glow wire test as per IS 14697.

4.10 CONSTRUCTIONAL REQUIREMENTS

4.10.1 Meters shall be designed and constructed in such a way so as to avoid causing any danger during use
and under normal conditions. However, the following should be ensured:-

i. Personal safety against electric shock

ii. Protection against spread of fire
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iii. Protection against penetration of solid objects, dust & water

iv. Protection against fraudulence

v. Protection against pilferage

vi. Meter base and meter cover should be ultrasonically welded

4.10.2 Meter Case:

The meter should be housed in a safe, high grade engineering polycarbonate meter casing of projection
mounting type and is dust, vermin and moisture proof, with enclosure having degree of protection
conforming to IP-51. The meter case shall seal the meter such that the internal parts of meter are
accessible only after breaking the seals of meter cover. The meter case shall have provision with deep
cut for hanging the meter.

All insulating material used in the construction of meters shall be non-hygroscopic, non-ageing and of
tested quality. All parts that are likely to develop corrosion shall be effectively protected against such
corrosion during operating life by providing suitable protective coating

4.10.3 COVER:

The cover shall be transparent, made of UV stabilized polycarbonate material, which would enable easy
reading the display. It should not fade in course of time and become opaque causing inconvenience for
reading.

The cover shall permit clear view of the register.

4.11 TERMINAL AND TERMINAL BLOCK

The meter terminal block and terminal cover shall ensure safety against the spread of fire. They should
not be ignited by overload of live parts in contact with them. To comply with this, these parts shall fulfill
the conditions of the glow wire test as per IS 14697.

The terminal block cover shall be fixed to the meter terminal block by at least one screw. The terminal
block cover shall be provided with minimum one seal.

The meter terminal block and terminal block cover shall be moulded type and made of high grade non-
hygroscopic, fire retardant, low tracking, reinforced poly-carbonate (not bakelite) or equivalent high
grade engineering plastic which should form an extension of the meter case and have terminal holes
and shall be of sufficient size to accommodate the insulation of the conductors.

The terminals shall be of suitable rating to carry 150% of Imax and made of tin/nickel plated brass.
Terminals shall be of adequate size so as to ensure proper tightening of the cable..

4.12 TERMINATION

The terminals shall have suitable construction with barriers to provide firm and safe connection of
current and voltage leads of stranded copper conductors or copper reducer type terminal ends
(thimbles).

The manner of fixing the conductors to the terminal block shall ensure adequate and durable contact
such that there is no risk of loosening or undue heating. Screw connections shall be such that the risk of
corrosion resulting from contact with any other metal part is minimized. Electrical connections shall be
so designed that contact pressure is not transmitted through insulating material.
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4.13 CONNECTION DIAGRAM

Each meter shall be indelibly marked with a connection diagram which shall be providedon the terminal
block cover. The meter terminals shall also be marked and this marking should appear in the above
diagram.

4.14 TERMINAL ARRANGEMENT

Single phase: Connecting terminals of current and voltage shall be in following sequence: Phase (in),
Neutral (in), Neutral (out), phase (out).

4.15 SEALING OF METER

Reliable sealing arrangement should be provided to make the meter tamper evidence and avoid fiddling
or tampering by unauthorized persons by way of providing adequate no. of seals on meter, meter
terminal cover, wherever necessary. All the seals shall be provided in front side only. Rear side sealing
arrangement will not be acceptable.

The manufacturer shall provide minimum one seal for the meter at the factory after calibration and
testing. The meter cover shall have provision for placing minimum one additional seal by the Employer.
The Terminal block cover shall be provided with minimum one seal.

The holes for sealing wire shall be minimum 2 mm dia.

4.16 ELECTRO-MAGNETIC COMPATIBILITY AND INTERFERENCE

The meter shall remain un-influenced with EMI/EMC interference. The meter shall withstand impulse
voltage test of 6 kV as per IS 14697-1999. It shall also withstand ac high voltage test as per above IS.

4.17 TESTS

4.17.1 Routine & Acceptance Tests: All routine tests shall be carried out r and acceptance tests as
stipulated in IS: 14697.

4.17.2 Type Tests

Energy Meters offered shall be fully type tested as per IS 14697 with latest amendments at any of the NABL
accredited test laboratories.

Bid shall not be accepted without valid type test certificate.



Volume-II : Section-II (B)
Technical Specification

546

5.0 SINGLE PHASE WHOLE CURRENT STATIC ENERGY METER OF CLASS 1.0 FOR CONSUMER

5.1 SCOPE

The static whole current meter shall offer current range of -5-30A, 10-60A (first digit indicates the Basic
Current & second digit indicates the Maximum Current of the respective meters) for tariff purposes, as
per requirement given in this specification.

5.2 Running at no load

When voltage at 115% of Vref is applied and no current flows in the current circuit, the test output of
the meter shall not produce more than one pulse.

GENERAL & CONSTRUCTIONAL REQUIREMENTS

5.2.1 Meter Shall bear BIS mark
5.2.2 Meters shall be designed and constructed in such a way so as to avoid causing any danger during use

and under normal conditions. However, the following should be ensured:-

a) Personal safety against electric shock
b) Personal safety against effects of excessive temperature
c) Protection against spread of fire
d) Protection against penetration of solid objects, dust & water
e) Protection against fraudulence
f) Protection against pilferage
g) Meter base and meter cover  break open type

The accuracy of the meter shall not be affected with the application of abnormal voltage / frequency
generating device such as spark discharge of minimum 35 kV. The meter shall be tested by feeding the
output of the device to meter in any of the following manner for 10 minutes.

1. On any of the phase or neutral terminals.
2. On any connecting wires of the meter (Voltage discharge with 0-10 mm spark gap).
3. At any place in load circuit.

The accuracy of the meter shall be checked before and after the application of above device.

5.2.3 The meter shall be designed with latest technology and shall be manufactured using SMT (Surface
Mount Technology) components. Power supply and voltage divider circuits may be of PTH Technology.
The meter shall be housed in a safe, high grade engineering plastic/polycarbonate meter block casing
and which is of projection mounting type and is dust/moisture proof, conforming to IP-51.

5.2.4 All insulating material used in the construction of meters shall be on-hygroscopic, non-ageing and of
tested quality. All parts that are likely to develop corrosion shall be effectively protected against
corrosion throughout during operating life by providing suitable protective coating.

5.2.5 The meter shall have an operation indication device such as a blinking LED. The operation indicator
shall be visible from the front window and capable of being monitored conveniently with suitable testing
equipment.

5.2.6 The meter shall conform to the degree of protection IP 51 as per IS:12063 for protection against
ingress of dust, moisture and vermins.
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5.2.7 The meter shall be supplied with a terminal block cover. The meter terminal block and terminal cover
shall be made of high grade, fire resistant, reinforced, non-flammable, polycarbonate or equivalent high
grade and good quality engineering plastic.

5.2.8 The meter terminal block and terminal block cover shall ensure safety against the spread of fire. They
should not be ignited by thermic overload of live parts in contact with them.

5.2.9 The meter block shall be of transparent, high grade engineering plastic for easy reading of all the
displayed values/parameters, name plate details and observation of operation indicator. The
transparency of the box shall remain un-influenced with the environmental conditions.

5.2.10 The terminal block shall be made of high grade non-hygroscopic, fire retardant, low tracking, fire
resistant, reinforced poly-carbonate (not bakelite) or equivalent high grade engineering plastic which
should form an extension of the meter case and have terminal holes and shall be of sufficient size to
accommodate the insulation of the conductors, meeting the requirement of IS 13779: 1999.

5.2.11 The terminals shall have suitable construction with barriers to provide firm and safe connection of
current and voltage leads of stranded copper conductors or copper reducer type terminal ends
(thimbles).

5.2.12 The manner of fixing the conductors to the terminal block shall ensure adequate and durable contact
such that there is no risk of loosening or undue heating. Screw connections transmitting contact force
and screw fixing which may be loosened and tightened several times during the life of the meter shall
be such that the risk of corrosion resulting from contact with any other metal part is minimized.
Electrical connections shall be so designed that contact pressure is not transmitted through insulating
material. The internal diameter of the terminal holes shall be 5.5 mm for 5-30A and 8.5mm for 10-60A
meter. The clearance and creepage distance shall conform to relevant clause of IS 13779:1999.

5.2.13 The meter shall be compact in design. The meter block unit shall be capable of withstanding stresses
likely to occur in actual service and rough handling during transportation. The meter shall be convenient
to transport and immune to shock and vibration during transportation and handling.

5.2.14 The meter shall have minimum two fixing holes. The top hole shall be provided at the back of the meter
so that holding screw is not accessible to the consumer after fixing the meters. The lower fixing screws
shall be provided under the sealed terminal cover. The requisite fixing screws shall be supplied with
each meter.

5.2.15 The meter shall be provided with adequate protection against damage by high current/short circuit
current.

5.2.16 The meter shall work satisfactory as per IS 13779under presence of various influencing conditions like
external Magnetic Field, Electromagnetic Field, Radio Frequency Interference, Vibrations, harmonic
Distortion, Voltage/Frequency Fluctuations, electromagnetic High Frequency Fields etc. The meter shall
be capable of recording even in case of application by fraudulent means any of the tempering methods.
The Meter shall have following anti-tamper features :

i. The meter shall be capable of recording energy correctly even if input and output terminals are
interchanged.  Also the meter shall record correctly even if phase and neutral are interchanged.

ii. The meter shall register energy correctly even when the load is not terminated back to the meter
and instead current is drawn through a local earth under the conditions:-

a) When phase and neutral are connected correctly.
b) When phase and neutral wires are interchanged at the input terminals.



Volume-II : Section-II (B)
Technical Specification

548

iii. The registration must occur whether input phase/neutral wires are connected properly or they are
interchanged at the input terminals.

iv. Performance of the meter should not be affected under influence of external DC/AC magnetic field
of high intensity as mentioned in IS 13779/CBIP report 325.

v. The meter shall be factory calibrated and shall be sealed suitably before dispatch.

vi. The meter shall withstand phase-to-phase voltage between phase and neutral terminals for at least
30 minutes.

vii. The Meter shall record even when the Neutral is removed or opened from both ends (source &
load) and when phase and Neutral are interchanged. When neutral is removed meter should start
recording energy for current of 1 amp and above.

viii. The meter shall be able to log in the memory in case the meter cover is opened.

The meter shall be capable of recording the following tamper events in memory (minimum 5 each) with
date and time stamp along with snapshots of V, I, PF and Kwh as per IS 15959.

-Neutral Missing

- Magnet Tamper (if applicable)

- Cover open tamper (occurrence only)

5.3 SEALING OF METER

All meter shall be sealed by the manufacturer at its works. In addition to the seal provided by the
manufacturer at its works, reliable sealing arrangement should be provided to make the meter tamper
evidence and avoid fiddling or tampering by unauthorized persons by way of providing adequate no. of
seals on meter, meter terminal cover, wherever necessary. The meter cover shall be sealable to the
meter base with at least 2 nos. seals. Also terminal cover shall have provision for sealing with at least
one seal. All the seals shall be provided in front side only. Rear side sealing arrangement will not be
acceptable. Please refer Annexure- for specification for sealing system.

5.4 DISPLAY

5.4.1 The measured value(s) shall be displayed on a Liquid Crystal display (LCD) register. The height of the
digit shall be minimum 7 mm. The KWh energy registration shall take place with 6 complete digits. The
display shall have backlit capability for easy reading.

5.4.2 The data should be stored in non-volatile memory (NVM).  The non-volatile memory should retain data
for a period of not less than 10 years under un-powered condition.  Battery back-up memory will not be
considered as NVM.

5.4.3 The register shall be able to record and display starting from zero, for a minimum of 1500 hours, the
energy corresponding to rated maximum current at reference voltage and unity power factor.  The
register should not roll over in between this duration.

5.4.4 In addition to providing serial number of the meter on the display plate, the meter serial number shall
also be programmed into meter memory for identification through communication port for CMRI/meter
reading print out.
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5.5 DISPLAY SEQUENCE

The meter shall display the required parameters in two different modes as follows:

Apart from this in case of cover open the same shall be displayed on the meter.

A) Auto Display Mode:

The following parameters hereinafter referred to as “Billing Parameters” (B.P) shall be displayed in an
auto-cycle mode, in the following sequence:-

1. LCD Test

2. Real Time

3. Date

4. Cumulative Active energy (forwarded) reading (kWh)

5. Last Bill Active Forwarded energy

6. Instantaneous Load (KW)

7. Last Bill Maximum demand (kW)

Each parameter shall be on meter display for 10 seconds.

B) Push Button Mode:-

In addition to the auto display mode parameters, the following parameters shall be displayed on
pressing the push button

1. LCD Test

2. Real Time

3. Date

4. Instantaneous voltage, current

5. Maximum demand kW for Current month

6. Supply Frequency

7. Instantaneous PF

The meter shall also be capable of offering a high resolution display which shall enable conducting of
dial testing by the user in the shortest possible time and as a minimum, the meter shall be capable of
offering a resolution of 4 digits after decimal (and 2 digits before decimal) for the high resolution KWh
display.

5.6 MAXIMUM DEMAND REGISTRATION & RESET

Meter shall continuously monitor & calculate the average maximum demand for each demand interval
time of 30 minutes and maximum of these in a calendar month shall be stored along with date and time
when it occurred. The maximum demand shall automatically reset at 24:00 hrs. of the last date of each
calendar month for which minimum 30  years calendar  shall  be programmed by the manufacturer.

The integration period by default shall be set as 30 minutes and programmable as per IS 15959.
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The billing purpose parameters (active forwarded energy, maximum demand in kW) shall be registered
and shall be available for a minimum period of atleast 6 month.

5.7 LOAD PROFILE RECORDING

The meter shall be capable of monitoring and recording load profile information for KW demand for
every 30 minutes interval for at least 35 days duration. The load profile shall be configurable as per IS
15959.

5.8 SELF DIAGNOSTIC FEATURE

The meter shall be capable of performing complete self-diagnostic check to monitor integrity of data
memory location at all time. The meter shall have indication for unsatisfactory /nonfunctioning
/malfunctioning of the following:

a) Time and date on meter display
b) All display segments on meter display
c) Real Time Clock (RTC) status in meter reading prints out at BCS end

5.9 CMRI/BCS REQUIREMENTS

The communication protocol of the meter shall be as per IS 15959 with latest amendment. The
Common Meter Reading Instrument (CMRI) should be capable of being loaded with user  friendly
software (MS-DOS 5.0 or higher version compatible) for reading/downloading meter data. Windows
based Base Computer Software (BCS) shall be provided for receiving data from CMRI and downloading
instructions from base computer software to CMRI.

This BCS should have, amongst other requirements, features and facilities described later in this
specification, the facility to convert meter reading data into user definable xml file format so that it may
be possible for the user to integrate the same with the user’s billing data and process the selected data
in desired manner. All the data available in the meter including energy, MD, and history data should be
convertible to user defined xml file format for integration with third party software.  The vendor shall
supply necessary base computer software for reading / viewing of meter data and converting to user
defined xml files formats. The user shall have the flexibility to select the parameters to be converted
into xml file. The vendor shall also supply the necessary CMRI software.

5.10 DISPLAY POWER UP IN ABSENCE OF MAINS SUPPLY

The meter shall have the provision of providing the display of billing parameters in absence of main
supply through internal battery..

5.11 CONNECTION DIAGRAM & TERMINAL MARKINGS

The connection diagram of the meter shall be clearly shown on the meter. The meter terminals shall
also be marked and this marking should appear in the above diagram.

5.12 ELECTRO-MAGNETIC COMPATIBILITY AND INTERFERENCE

The meter shall remain un-influenced with EMI/EMC interference. The meter shall withstand impulse
voltage test of 6 kV as per IS 13779-1999.
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5.13 TESTS

Unless specifically waived off all acceptance tests shall be witnessed by the Employer.

5.13.1 Type Tests

Energy Meters offered shall be fully type tested as per IS 13779& IS 15959 with latest amendments at
any of the NABL accredited test laboratories.

Type test certificate shall not be older than 3 years from the date of bid submission. Bid shall not be
accepted without valid type test certificate.

5.13.2 Acceptance Test

Acceptance test shall be carried out as per IS 13779.

5.13.3 Routine Tests

All routine tests as per IS 13779 shall be carried out.
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Annexure-A

SPECIFICATION OF POLY CARBONATE SEALS REQUIRED FOR SEALINGOF SINGLE / POLY PHASE
METERS

1.01 Seal should be made of polycarbonate & should not be affected   by boiling water & acid.

1.02 The seal should withstand temperature up to 147  C.

1.03 Seal should be available in Clear / Red / Blue / Yellow / Amber / Green / Grey colour and should be
transparent.

1.04 Every seal should have 6” long, 20 gauge, twisted strand stainless steel wire.

1.05 Seal should have facility to print mono gram / name of company

1.06 Every Seals should have a unique seven-digit number. Numbers shall be printed on seal including the
anchor cap-using laser marking which shall not be erased using any tool or by any chemical reaction.
Both the seven digit seal numbers should be visible separately after closing the seal.

1.07 Seals should have tamper proof, internal “ anchor “ locking mechanism that permanently secures the
wire upon closing. The mechanism should be designed in such a way that its original position can’t be
restored after any effort of tamper or breaking of seals

1.08 Sealing mechanism shall be designed in such a way that it can be sealed without using any pliers or
tools.

1.09 Seal should be constructed of two parts, first the main body (female type) & second the anchor (male
type) having locking mechanism. Both the part should be designed in such a way that once the seal is
closed the two parts can’t be separated.

1.010 Seal should be patented. Copy of patent shall be submitted along with offer.

1.011 Packaging: Seals shall be supplied in packet of 100 seals. Each packet shall be labelled for following
information

 Client Name
 Purchase order number &date
 Serial number range in the form of bar coding.

1.012 Seals shall be provided with tracking & recording software. The software shall have following features

 Software should have facility of defining the system controller
 Facility to enter serial number of seals with the help of bar code scanner.
 Receiving of seal in the system and with authentication like signature.
 Facility to identify the concern who is responsible for receiving of seals and nominated by system

supervisor.
 Provision to define different type of seals for various uses.
 Software should have facility of report generation for inventory & issue records.
 Facility to track for relevant data for individual seal entered in the system.
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Annexure-B

TECHNICAL SPECIFICATION FORCOMMON METER READING INSTRUMENT (CMRI)

This specification covers supply and delivery of Common Meter Reading Instrument (CMRI) for reading
(uploading) the data of different make of meters and to have a capability to dump (download) the same
to the base computer system. The CMRI shall have memory / space to reside software of reading at
least 3 different makes of electronic meters as specified by Employer.

A. Portable Common Meter Reading Instrument (CMRI)

These shall be tailor-made for tapping all data stored in the memory of electronic meters of type, three
phase 3wire, three phase 3 wire HT/LT Tri-vector meters, whole current meters, single phase meter,
and faithfully transferring it to the local PC in the BCS. Each device shall be supplied complete with

i) a lead with optical head for coupling it to the meter,

ii) a lead for plugging it to a personal computer;

iii) an internal battery for powering the devices;

iv) a case for safely carrying it about

v) a battery charger

The total arrangement shall be such that one (1) operator can carry out the whole operation himself, in
about five (5) minutes per meter.

B. The CMRI shall have a key for starting the data tapping from the coupled meter's memory, a key to
start data transfer to the PC, and a lamp, which would light up on completion of data collection, remain
'on' while the data is held in the device and would go 'off' when all data has been transferred to the PC.
Data tapping operation shall not erase the data from the meter's memory, or effect the meter operation
in any way. The memory of the CMRI shall get automatically cleared when the data has been
transferred to the PC only then the CMRI shall accept data from another meter. CMRIs shall also have
the necessary provision for meter clock correction. CMRIs should have adequate memory, to host
application software, for enabling downloading of meter data of 3 makes of meters.

C. The Contractor shall provide the necessary software which would enable a local IBM-Compatible PC to
(i) accept the data from the CMRI and store it in its memory, (ii) display the collected data on PC's
screen, with forward/backward rolling, (iii) print out the data collected from one or more meters,
starting from a certain date and time, as per operator's instructions, (iv) transmit the collected data
through an appropriate communication link to the central computer, starting from a certain date and
time, as per operator's instructions, and (v) store the collected data on a floppy disc.

D. The above software shall further ensure that absolutely no tampering (except total erasures) of the
collected metering data is possible during its handling by the PC. The software shall be suitable for the
commonly available PCs, and shall be supplied to SEB in a compatible form to enable its easy loading
into the PCs available (or to be installed by the SEB) at the various substations/ locations in the circle.

E CMRI should be compatible with Low Power Radio module to be provided by the bidder for receiving the
data from the meter to the CMRI/Hand Held UNIT and ultimately transferring to BCS &vice versa for
loading required instructions to the meters.
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F. CMRI should conform to CBIP Technical Report No. 111with latest amendments with Level (2) IP 67
protection and following climatic condition & standards

1.0 Standards

The CMRI shall confirm in all respects to the following standards.

i) CBIP Technical Report no. 111 – Specification for common Meter reading Instrument.
ii) IEC – 529 – Degree of Protection provided by enclosures
iii) IS : 12063 : 1987 – Classification of Degree of Protection provided by enclosures of electrical

items
iv) IS 9000: 1979 – Basic environmental testing procedure for electronic & electronic items.
v) IEC – 1000 – Electromagnetic compatibility
vi) IEC – 1000-4-2 : 1995 – Electrostatic discharge immunity test
vii) IEC – 1000–4-3 : 195 – Radiated, radio – frequency electromagnetic field immunity test, Magnetic

immunity test
viii) CISPAR 22 – Limits and method of measurement of radio disturbance characteristics of

information technology equipment.

2.0 Climatic Conditions:

The detail climatic condition is specified in Section-I.

3.0 Principal Parameter

For downloading data from electronic meters of type, single phase,230 V, whole current, three phase
415 V Whole current ,three phase 415 V,CT operated, 33kV,11kV,HT Trivector CT,PT operated meters.
The offered meter reading device should be portable, compact and battery powered. It’s memory shall
be adequate to enabling transfer of data from three makes of meters equipped with suitable
communication port and transferring them on to a base computer system such as an IBM compatible PC
or an external peripheral & vice-versa.

The offered CMRI should have capacity compatible to read minimum 20 meters for billing & tamper
data but without load survey and minimum 10 meters for billing and tamper data with load survey.

CMRI shall be able to display phase / vector diagram of phase current, phase voltage with respective
phase angles and phase sequence of voltage at SITE when these data are read from the meter.

4.0 GENERAL TECHNICAL REQUIREMENT:

Physical Characteristics:

i. Size:

CMRI should be handy, lightweight and small in size for ease of portability.

ii. Enclosure:

CMRI casing shall be of electrical insulating material of high thermal stability and mechanical strength.
Its degree of protection confirms to IP 67 LEVEL (2) as per IS 12063 / IEC-529.The enclosure should be
solvent resistant and shall be provided with a suitable holding Strap for proper gripping.
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iii. Ruggedness: CMRI is able to withstand harsh field environment without physical damage or loss of
data.

iv. Display: The display of CMRI is having the following characteristics.

a) Easy readability in varying ambient light conditions.

b) 4 lines and 20 characters per line on the screen

c) The size of the character shall be 4 mm

d) The contrast and intensity control to get a clear display in varying ambient light.

v. Key Board: The keyboard of the CMRI is having the following attributes.

a) Long operation life i.e. minimum 100000 operations (typical).

b) Feedback for key press acknowledgement to user.

c) Legible and non-fading keypad imprints for all alphanumeric characters/symbols.

d) Each English alphabet shall have a separate key.

vi. Input / Output ports (I/O Ports) :

The CMRI shall be having two serial input/output Ports, one port shall be serial port RS 232C
compatible.  Another optional port can be used for convenience of connecting peripherals such as
bar-code reader, printer, battery charger, loader charger etc.

The offered CMRI shall be able to provide power supply for optical sensor used for meter reading
applications.

5.0 Physical interface:

zInterface between meter and CMRI:

The interface between a meter and CMRI shall consist of 2 parts.

a) Meter optical sensor terminating in to a 9 pin D type male connector with a cable of 500 mm +/-
10 mm. Length.

b) The interface between a meter and the offered CMRI shall be with a flexible shielded cable of
length 1500mm +/-10mm having 9 pin D-type female connector with electrical circuit. This cable
shall be supplied along with CMRI.  The two ends of the cable is stress relieved.

Interface between CMRI and Base computer station:

Suitable flexible shielded cable of sufficient length for communication between CMRI and base computer
station shall be provided.  This communication shall be serial RS232C.  On the base computer station
end of the cable a 9 pin D-type female connector shall be provided. The two ends of the cable are
stress relieved.

This cable shall also be supplied along with the CMRI.

6.0 Hardware and Software requirement:

i. Operating system :
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To facilitate use of various meters, specific MRI programs in one CMRI, MS DOS version 5.0 or higher
system shall be used.  The facility to upgrade the BIOS/OS by a CMRI manufacturer shall be available
without exposing the hardware of the CMRI.

The additional program necessary to transfer application programs with serial port shall be provided.

ii. Memory:

a) The CMRI shall be having a minimum memory capacity of 3 MB Static RAM (SRAM) with
battery backup and upgradeable.

b) BIOS/OS on FLASH memory / EEPROM MEMORY

iii. Communication:

The CMRI shall be able to communicate for-

a) Down loading / up loading data from / to the meter

b) Uploading / downloading data to / from the Base computer station

c) CMRI shall be capable to read bar code information using a bar code scanner from barcodes of
ac static \ electromechanical electricity meters by using appropriate scanner and bar code soft
ware.

d) CMRI shall support flexible baud rate ranging from 300 Baud to 19200 (or higher) Baud rates
to cater communication needs stated above.

iv. Real time clock :

A real time clock is provided in the CMRI, which have the following features:

Power requirement: The clock shall have a minimum of 15 days battery backup.

Calendar: The clock shall have 20 years calendar.

Time drift: The time drift shall be negligible and shall not exceed 20 seconds per day.

v. Time Setting Facility:

The CMRI shall have the facility to get its time set from Base computer station. Proper security
for this is ensured using password

vi. Power supply (Battery) for CMRI:

The CMRI shall have the following features for its power requirements:

a) The CMRI shall be powered by rechargeable battery housed within its enclosure.

b) The average capacity of charged battery shall be  sufficient  to communicate with  meters and base
computer station for at least :

i) 6 hours while communicating through optical interface of meters and

ii) 8 hours without powering Input / Output ports for optical interface.



Volume-II : Section-II (B)
Technical Specification

557

c) To reduce the equipment down time and inventories, there shall be provision to charge the CMRI
battery without being removed from the equipment. A suitable battery charger for charging of
CMRI battery shall be provided.

d) There would be a provision for AUTO POWER SAVE, which force the instrument in the power saving
mode in case of no activity within 5 minutes.

e) The battery used for data retention in SRAM would have a minimum of 3 years backup capacity.

f) The CMRI would have battery low indication and automatic cutoff to avoid further drain of the
battery.

7.0 Communication Protocol and Software

Software:

a) The following software shall be provided in the offered CMRI.

i) Operating system compatible to MS DOS 5.0 or (latest versionver 7.0).
ii) Necessary software for loading application programs via a serial port for uploading and down

loading between CMRI and Base computer Station (BCS)

b) i. Provision for loading the software into the CMRI of the specific makes of the meters, for the
purpose of reading and programming of the specific make(s) of static meters, such Software
shall be provided by respective meter manufacturers.

ii. BCS software accepting data from CMRI, processing generating reports and downloading
instruction from BCS to CMRI.

c) Special Requirement:

The offered CMRI shall have provision for storing the third party software and can also be loaded
for special applications such as manual meter reading, data entry through keyboard of CMRI,
printing, display of balance memory etc.

d) The CMRI shall have facility to draw/display vector diagram of the electrical conditions existing at
site to check the healthiness of the connections.

e) The CMRI shall have provision to read the energy registers so that accuracy testing can be done at
site with standards calibrating equipments.

f) The CMRI shall have the provision to read the various instantaneous electrical parameters at site
like voltages, current, PF, phase angles, power (kW, KVAr, and KVA) frequency etc.

g) The CMRI shall have facility to estimate the memory space available before reading the meter.

8.0 DATA SECURITY

The meter manufacturers are responsible for maintaining the security of the data extracted from the
meters using manufacturer specific algorithm in the software up to down loading to BCS.

9.0 CMRI shall be type tested as per clause 5 of CBIP Technical Report No. 111.
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10.0 Acceptance Tests for CMRI and PC Software

All CMRI after final assembly and before dispatch from Bidder's/Manufacturer's works shall be duly
tested to verify that they are suitable for supply to the Employer. In particular, each and every CMRI
shall be subjected to the following acceptance test:

(i) Functional Checks
(ii) Downloading Meter Data from the Meter(s)
(iii) Compatibility with PC software
(iv) Downloading the meter data on PC
(v) Functioning of advance and retard time commands
(vi) Per meter downloading t ime verification
(vii) Capacity of CMRI for data storage

35 Earthing Coil

Earthing Coils shall be fabricated from soft GI Wire Hot Dip Galvanized. The Hot Dip galvanized wire shall
have clean surface and shall be free from paint enamel or any other poor conducting material. The coil
shall be made as per REC constructions standard (Refer tender drawing No. REC-XI Plan-Gen-005). The
Hot Dip galvanizing shall conform to IS:2629/1966, 2633/1972 and 4826/1969 with latest amendments.
Galvanizing should be heavily coated and should stand for the following tests.

Galvanizing Tests

i) Minimum Mass of Zinc

a) ON GI Wire used 280 cm/m2

b) After Coiling – 266 gm/m2. The certificate from recognized laboratory shall be submitted
towards mass of zinc.

ii) Dip TestShall stand 3 dips of 1 minute and one dip of ½ minute before coiling and 43 dips of 1
minute after coiling as per IS : 4826/1979.

THE DIMENSIONAL REQUIREMENT SHALL BE AS FOLLOWS

a) Nominal dia of GI Wire 4 mm (Tolerance + 2.5%)
b) Minimum no. of turns – 115 Nos.
c) External dia of Coil (Min) – 50 mm
d) Length of Coil (Min) – 460 mm
e) Free length of GI Wire at one end coil (Min.) – 2500 mm

The turns should be closely bound. Weight of one finished Earthing Coils (min.) – 1.850 Kg.

Adhesion test – As per ISS 4826 – 1979.
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36 Earthing Conductors

All conductors burred in earth and concrete and above ground level shall be galvanised steel.
Galvanised steel shall be subject to four one minute dips in copper sulphate solution as per IS:2633.
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37 Deep Drawn Metal Meter Box (MMB) for Single Phase Energy Meter.

1. SCOPE
This specification covers the design, manufacture, testing at manufacturer’s place, pre-dispatch
inspection and supply of MS sheet, Deep Drawn Metal Meter Box (MMBs. MMBs shall be used for
housing Single phase energy meter for electric connections.

2. CONSTRUCTIONAL AND TECHNICAL PARTICULARS
2.1 The Deep Drawn Metal Meter Box (MMBs) shall conform to drawings attached.It shall be for housing

Single Phase energy meter of any make. The internal dimensions of MMB shall be
285mmx200mmx150mm(i.e. height x width x depth).

2.2 The MMB shall be made from 20 SWG MS sheet by Deep Drawn Method. The base and cover of the
MMB shall be individually in one piece without any welding except for fixing of the accessories like
hinges, clamps, handle etc. which shall be spot-welded.  The cover of MMB shall be fixed on two-
tamper proof inside hinges not visible from outside.  The hinge pin diameter should be 3mm.  Hinges
shall be made from 1.6mm MS sheet.The pin of hinges shall have head on top so that it does not fall
down after wear & tear. The door of MMB shall open from right to left by minimum 900. The collar of
the door (cover) in closed position shall rest on the collar of body (Base) of MMB.  The collar of the door
shall overlap the collar of the body of MMB by minimum 8mm.  The collar of the body shall be provided
with good quality rubber gasket lining of min. 3mm thickness.  Thickness of rubber lining shall be such
that it provides proper sealing between the cover & base of MMB to avoid penetration of dust & ingress
of water.  Rubber lining should be fixed with the best quality adhesive so that the same does not get
removed by itself on opening of the door. Two numbers ‘U’ shaped latch arrangement shall be provided
to Seal the cover with base as shown in the drawing. 2.5mm & 8mm diameter hole shall be provided in
U-shaped latch for sealing wires & padlock. U-latch shall be joined with stainless steel rivet. Holes
provided for sealing & padlock should be aligned when latch is in closed position. ‘U’ shaped latch
arrangement shall be made from 1.6 mm thick MS sheet and shall be welded from inner side of the box.

2.3 A viewing window opening of the size 90mmx100mm as indicated in the drawing shall be provided
about 40mm below top edge of MMB to facilitate taking of meter readings.  Viewing window shall be
provided with toughened glass of 5mm thickness. This glass shall be fixed from inside of the cover of
MMB, with powder coated single piece drawn metal frame (Glass Holder) made of 20 SWG MS sheet
fixed with min. four welded studs & nuts. Glass holder studs & nuts shall be inside the cover so that it
can not be opened from outside. Glass holder shall have rectangular cuttings as per details shown
indrawing. The size of toughened glass shall be 110mmx120mm. This glass has to be filled with a wrap
around single piece rubber ring without joint having minimum depth of 8mm made from good quality
rubber so that it can with stand weather effect.

2.4 A handle of minimum 70mm length and 10mm width and 20 SWG sheet thicknesses should be provided
for opening and closing of the cover at the place as shown in the drawing.

2.5 The mounting arrangement of the meter shall be as shown in the drawing. It should be raised from the
base of MMB body by 15mm (minimum). Zinc Plated adjustable strip shall be provided on meter
mounting arrangement for fixing of the meter. The supplier shall supply three mounting MS screws, one
for upper (M4 threads x length 12mm) & two (M4 threads x 25mm length) in moving slotted strip.

2.6 Two Nos. fixing holes of 6.5mm diameter at the back of surface of MMB shall be provided to fix the
MMB at flat wall. For fixing of MMB on wall, 2 Nos. Plastic fixing plugs of 50mm length and 2 Nos. 5mm
diameter 40mm long pan head self taping screws and washers shall be provided with every MMB.
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2.7 2 Nos. holes with superior quality rubber cable glands shall be provided at the bottom of MMB. Glands
shall be properly fixed such that the same does not get removed from the box. Internal diameter for
incoming/outgoing gland shall be suitable for 2Cx10mm² Aluminum conductor PVC cable. Glands shall
be made such that internal diameter of glands provided for cables should be closed with the film of
minimum 1mm thickness. Cable will go through the glands by piercing the film of the glands.
Overlapping of glands from outer side should be approximately 5mm, such that the gland is not
removed when cable is inserted inside the box.

2.8 Louvers for ventilation shall be provided on the sidewalls of the box as shown in drawing. 20SWG
perforated sheet shall be welded from inside of the louvers.

2.9 MMB shall be adequately protected against rust, dust, water and corrosion both from inside and outside.
The MMB shall have Light Admiralty Grey shade   (IS-5:1993 Colour No. 697) on outside & inside. The
MMB shall be powder coated. The surface of the MMB shall be properly pre-treated and cleaned in 7
tank process and shall be applied with a powder coating of about 40 micron thickness on outer side and
inside. The facility for 7-Tank Phosphating & powder coating shall be in house of the tenderer / MMB
manufacturer to ensure proper quality.

2.10 Earthing screw of diameter M6 threads with washer shall be provided in the threads of L-shape clamp
welded to main body on left side. There should be no powder coating on earthing screws. Earth
marking shall be duly embossed near the earth clamp.

2.11 All the screws, studs and washers shall be properly Zinc Plated. The tolerance permissible on the overall
dimensions shall be (±) 3%. Danger marking shall be provided on the box in red color. Utility and
Manufacturer name shall be provided on the door of meter box. Each box shall be supplied with proper
packing in 3ply- corrugated box.

3. The box shall comply with the requirement of IP-33. The box shall be fully type tested along with dimensional
drawing as per requirement of IS 13947 (Part-1):1993 and latest amendment, from the govt.-approved
laboratories. Government approved laboratories should be accredited by the National Board of Testing &
Calibration Laboratories (NABL) of Govt. of India. Test certificate (not older than 5 years) shall be submitted.

4. ACCEPTANCE TESTS:

Following acceptance tests shall be carried out at manufacturer’s premises during the inspection of
material before dispatch:

a) Visual Examination:

The MMB will be inspected visually, externally and internally for proper Powder Coating layer, fitting of
all the components in accordance with technical Specification.

b) Verification of dimensions:

Verification of dimensions, external / internal clearances will be carried out as per technical
specifications.

c) Verification of fittings:

Components like Glass, ‘U’ shaped latch arrangement, glands, clamps, hinges etc will be verified as per
technical specification and usage requirement.

d) Painting:

Deep Drawn, 7-Tank Phosphating & Powder coating facilities shall be verified at the place of inspection.
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38 Three Phase 4 Wire L.T. Distribution Box for Aerial Bunched Conductor

1 SCOPE:

1.1 The L.T. Distribution Box shall be used for connection through overhead conductors or ABC line and for
giving connections to the consumers. This specification covers the design, manufacture, inspection,
testing and supply of L.T. Distribution Box. The L.T. Distribution Box will be installed at the Poles and it
shall withstand solar radiations, rain, wind pressure and pollution.

2 CONSTRUCTIONAL AND TECHNICAL PARTICULARS:
2.1 The Distribution Box shall be made from 20 SWG CRCA MS sheet by Deep Drawn

Method with Powder Coating. Size of the box shall be 418mm x 300mm x 120mm as shown in
drawing. There shall not be any welding joint to make base and cover of the Distribution box. Roof of the
box shall be tapered on both sides to drain the rain water.

2.2 Distribution box shall have Insulated Multiple Outgoing Connectors for R, Y, B Phases and Neutral.
Distribution box shall have arrangement for one incoming cable of three phase of size up to 4core 35mm².
Arrangement for four outgoing cables of size up to 4core 16mm² for three phase connection shall be
provided in the distribution box. Each Incoming & outgoing cable shall be fixed inside the connection
terminals by two screws of size not less than M8. The connection terminals shall be such that the outgoing
cables can be fixed or removed easily without disconnecting the power supply. No current carrying part
shall be approachable by hand or finger. Any current carrying part should be at a minimum distance of
5mm from the outer edge of the insulation. Insulation shall be Fire retardant.

2.3 Connection terminals for R, Y, and B Phases shall be mounted horizontally in a single line and Neutral shall
be mounted parallel to R, Y, and B Phases in stepped pattern. Mounting arrangement shall be such that
minimum clearance of 40mm is maintained between each phase and neutral. Fixing of connection
terminals with the distribution box shall be preferably non-removable type to avoid theft of connection
terminals.

2.4 Box shall be provided with U-latch sealing arrangement. A hole of 8mm & 2.5mm shall be provided in the
U-latch to provide a padlock & sealing of the box respectively. U-latch shall be joined with stainless steel
rivet.Box should be duly powder coated after 7-tank Phosphating process. Box should be of Light Admiralty
Grey color (IS-5:1993, COLOUR NO-697). The L.T. Distribution box shall be powder coated only. The
facility for 7-Tank Phosphating and powder coating shall be in-house of the tenderer to ensure proper
quality, since these boxes are for outdoor applications.

2.5 4 Holes for incoming cables and 4 Nos. holes for outgoing cables shall be provided on the lower wall of the
box. Cable holes shall be provided with rubber / plastic glands duly pasted with the box. Incoming and
outgoing cable gland shall have internal diameter of 20mm. Cable Glands shall be made such that internal
diameter of glands provided for cables should be closed with the film of minimum 1mm thickness. Cable
will go through the cable glands by piercing the film of the glands. Gap of minimum 100mm shall be
maintained between the lower wall and neutral mounted inside the distribution box for easy handling of
incoming and outgoing cables.

2.6 MARKING: Following shall be provided on the cover of box.
a) Manufacturers name duly embossed
b) Utility name duly embossed
c) Name of scheme duly embossed
d) Danger marking in red color.

2.7 M.S. Earthing Screw of diameter 6mm with washer shall be provided in the threads of the earth clamp
welded to the main body of the box.
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2.8 The box shall comply with the requirement of IP54. The box shall be fully type tested along with
dimensional details as per the requirement of relevant Indian Standard (latest edition) IS13947: Part-I and
latest amendments. Tests shall be carried out from laboratories which are accredited by the National Board
of Testing & Calibration Laboratories (NABL) of Govt. of India to prove that the complete box meet the
requirement of IP54. The tests report shall be submitted along with the tender failing which the tender of
the firm shall not be opened. Government approved laboratories should be accredited by the National
Board of Testing & Calibration Laboratories (NABL) of Govt. of India. The type test reports shall not be
older than 5 years.

2.9 Distribution Box shall be duly packed in 3Ply corrugated box. The tolerance permissible on the overall
dimensions of the MMB shall be (±) 3%.

3.0 TESTS:
Following tests shall be performed on the box during inspection:

3.1 Visual Examination:
The L.T. Distribution box will be inspected visually, externally and internally for proper Powder Coating
layer, fitting of all the components in accordance with technical Specification.

3.2 Verification of dimensions:
Verification of dimensions, external / internal clearances will be carried out as per technical
specifications.

3.3 Verification of fittings: Components like insulated connection terminals, screws etc will be verified
as per technical specification.

3.4 High voltage withstand test at 2.5KV:
The A.C. voltage of 2.5KV, 50HZ shall be applied for one minute as follows:
a) Between each Phase
b) Between each Phase and earth screw
c) On the insulation of connection terminals
There shall not be any puncture or flash over during this test.

3.5 Current Carrying Capacity: The Current of 200 AMP shall be applied for 30 minutes through high
current source on the each Phase. There shall not be overheating of the terminals during this test.
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39 Deep Drawn Metal Meter Box (MMB) for Three Phase Energy Meter

1. SCOPE
This specification covers the design, manufacture, testing at manufacturer’s place, pre-dispatch
inspection by Employer and supply of MS sheet, Deep Drawn Metal Meter Box (MMBs). MMBs shall be
used for housing Three phase energy meter for electric connections of General category i.e. Domestic &
Commercial connections.

2. CONSTRUCTIONAL AND TECHNICAL PARTICULARS
2.12 The Deep Drawn Metal Meter Box (MMBs) shall conform to drawings attached.It shall be for housing

Three Phase energy meter of any make. The internal dimensions of MMB shall be
400mmx300mmx160mm(i.e. height x width x depth).

2.13 The MMB shall be made from 20 SWG MS sheet by Deep Drawn Method. The base and cover of the
MMB shall be individually in one piece without any welding except for fixing of the accessories like
hinges, clamps, handle etc. which shall be spot-welded.  The cover of MMB shall be fixed on two-
tamper proof inside hinges not visible from outside.  The hinge pin diameter should be 3mm.  Hinges
shall be made from 1.6mm MS sheet.The pin of hinges shall have head on top so that it does not fall
down after wear & tear. The door of MMB shall open from right to left by minimum 900. The collar of
the door (cover) in closed position shall rest on the collar of body (Base) of MMB.  The collar of the door
shall overlap the collar of the body of MMB by minimum 8mm.  The collar of the body shall be provided
with good quality rubber gasket lining of min. 3mm thickness.  Thickness of rubber lining shall be such
that it provides proper sealing between the cover & base of MMB to avoid penetration of dust & ingress
of water.  Rubber lining should be fixed with the best quality adhesive so that the same does not get
removed by itself on opening of the door. Two numbers ‘U’ shaped latch arrangement shall be provided
to Seal the cover with base as shown in the drawing. 2.5mm & 8mm diameter hole shall be provided in
U-shaped latch for sealing wires & padlock. U-latch shall be joined with stainless steel rivet. Holes
provided for sealing & padlock should be aligned when latch is in closed position. ‘U’ shaped latch
arrangement shall be made from 1.6 mm thick MS sheet and shall be welded from inner side of the box.

2.14 A viewing window opening of the size 90mmx100mm as indicated in the drawing shall be provided
about 50mm below top edge of MMB to facilitate taking of meter readings. Viewing window shall be
provided with toughened glass of 5mm thickness. This glass shall be fixed from inside of the cover of
MMB, with powder coated single piece drawn metal frame (Glass Holder) made of 20 SWG MS sheet
fixed with min. four welded studs & nuts. Glass holder studs & nuts shall be inside the cover so that it
cannot be opened from outside. Glass holder shall have rectangular cuttings as per details shown in
drawing. The size of toughened glass shall be 110mmx120mm. This glass has to be filled with a
wraparound single piece rubber ring without joint having minimum depth of 8mm made from good
quality rubber so that it can with stand weather effect.

2.15 A handle of minimum 70mm length and 10mm width and 20 SWG sheet thicknesses should be provided
for opening and closing of the cover at the place as shown in the drawing.

2.16 The mounting arrangement of the meter shall be as shown in the drawing. It should be raised from the
base of MMB body by 15mm (minimum). Zinc Plated adjustable strip shall be provided on meter
mounting arrangement for fixing of the meter. The supplier shall supply three mounting MS screws, one
for upper (M4 threads x length 12mm) & two (M4 threads x 35mm length) in moving slotted strip.

2.17 Four Nos. fixing holes of 6.5mm diameter at the back of surface of MMB shall be provided to fix the
MMB at flat wall. For fixing of MMB on wall, 4 Nos. Plastic fixing plugs of 50mm length and 4 Nos. 5mm
diameter 40mm long pan head self-taping screws and washers shall be provided with every MMB.

2.18 2 Nos. holes with superior quality rubber cable glands shall be provided at the bottom of MMB. Glands
shall be properly fixed such that the same does not get removed from the box. Internal diameter for
incoming/outgoing gland shall be suitable for 4Cx25mm² Aluminum conductor PVC cable. Glands shall
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be made such that internal diameter of glands provided for cables should be closed with the film of
minimum 1mm thickness. Cable will go through the glands by piercing the film of the glands.
Overlapping of glands from outer side should be approximately 5mm, such that the gland is not
removed when cable is inserted inside the box.

2.19 Louvers for ventilation shall be provided on the sidewalls of the box as shown in drawing. 20SWG
perforated sheet shall be welded from inside of the louvers.

2.20 MMB shall be adequately protected against rust, dust, water and corrosion both from inside and outside.
The MMB shall have Light Admiralty Grey shade (IS-5:1993 Colour No. 697) on outside & inside. The
MMB shall be powder coated. The surface of the MMB shall be properly pre-treated and cleaned in   7-
tank process and shall be applied with a powder coating of about 40 micron thickness on outer side and
inside. The facility for 7-Tank Phosphating & powder coating shall be in house of the tenderer / MMB
manufacturer to ensure proper quality.

2.21 Earthing screw of diameter M6 threads with washer shall be provided in the threads of L-shape clamp
welded to main body on left side. There should be no powder coating on earthing screws. Earth
marking shall be duly embossed near the earth clamp.

2.22 All the screws, studs and washers shall be properly Zinc Plated. The tolerance permissible on the overall
dimensions shall be (±) 3%. Danger marking shall be provided on the box in red color. Utility name
shall be provided on the door of meter box.

2.23 Each box shall be supplied with proper packing in 3ply- corrugated box.

3. The box shall comply with the requirement of IP-33. The box shall be fully type tested along with
dimensional drawing as per requirement of IS 13947 (Part-1):1993 with latest amendment, from the
govt.-approved laboratories. Government approved laboratories should be accredited by the National
Board of Testing & Calibration Laboratories (NABL) of Govt. of India.

.
4. ACCEPTANCE TESTS:

Following acceptance tests shall be carried out at manufacturer’s premises during the inspection of
material before dispatch:

a) Visual Examination:

The MMB will be inspected visually, externally and internally for proper Powder Coating layer, fitting of
all the components in accordance with technical Specification.

b) Verification of dimensions:

Verification of dimensions, external / internal clearances will be carried out as per technical
specifications.

c) Verification of fittings:

Components like Glass, ‘U’ shaped latch arrangement, glands, clamps, hinges etc will be verified as per
technical specification and usage requirement.

d) Verification of Deep Drawn Facility, 7-Tank Phosphating, Powder Coating Process:

Deep Drawn, 7-Tank Phosphating & Powder coating facilities shall be verified at the place of inspection.
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40 Single Phase L.T. Distribution Box for Aerial Bunched Conductor

1 SCOPE:
The LT Distribution box for ABC single phase is used for Connection through overhead conductors or
ABC line and for giving connections to the consumers. This specification covers the design, manufacture,
inspection, testing and supply of the LT Distribution box. The LT Distribution box suited for ABC single
phase cable will be installed at the Poles and it shall withstand solar radiations, rain, wind pressure and
pollution.

2 CONSTRUCTIONAL AND TECHNICAL PARTICULARS:
2.1 The Distribution Box shall be made from 20 SWG CRCA MS sheet by Deep Drawn Method with

Powder Coating. Internal size of the box shall be 225mm x 285mm x 120mm as shown in drawing.
There shall not be any welding joint to make base and cover of the Distribution Box. Roof of the box
shall be tapered on both sides to drain the rain water.

2.2 Distribution Box shall have insulated Multiple Outgoing Connector for Phase and Neutral. Each Multiple
Outgoing Connector shall have arrangement for one incoming cable of Single phase of size up to
25mm² and 8 outgoing cables of single phase of size up to 2core 10mm². Each Incoming & outgoing
cable shall be fixed inside the Multiple Outgoing Connector by two screws of size not less than M6. The
Multiple Outgoing connector shall be such that the outgoing cables can be fixed or removed easily
without disconnecting the power supply. No current carrying part shall be approachable by hand or
finger. Any current carrying part should be at a minimum distance of 5mm from the outer edge of the
insulation. Insulation shall be Fire retardant.

2.3 Multiple Outgoing Connectors shall be mounted horizontally. Mounting arrangement shall be such that
minimum clearance of 40mm is maintained between phase and neutral. Fixing of Multiple Outgoing
Connectors preferably shall be non-removable type to avoid theft of connectors.

2.4 Box shall be provided with U-latch sealing arrangement. A hole of 8mm & 2.5mm shall be provided in
the U-latch to provide a padlock & sealing of the box respectively. U-latch shall be joined with stainless
steel rivet. Box should be duly powder coated after 7-tank Phosphating process. Box should be of Light
Admiralty Grey color (IS-5:1993, COLOUR NO-697). The LT Distribution box for ABC single phase shall
be powder coated only. The facility for 7-Tank Phosphating and powder coating shall be in-house of the
tenderer / manufacturer to ensure proper quality, since these boxes are for outdoor applications.

2.5 One Hole for incoming cable and 8 Nos. holes for outgoing cables shall be provided on the lower wall of
the box. Cable holes shall be provided with rubber / plastic glands duly pasted with the box. Incoming
and outgoing cable gland shall have internal diameter of 30mm & 15mm respectively. Cable Glands
shall be made such that internal diameter of glands provided for cables should be closed with the film of
minimum 1mm thickness. Cable will go through the cable glands by piercing the film of the glands. Gap
of minimum 100mm shall be maintained between the lower wall and neutral mounted inside the
Distribution Box for easy handling of incoming and outgoing cables.

2.6 MARKING: Following shall be provided on the cover of box.
a) Manufacturers name duly embossed
b) Utility name duly embossed
c) Name of the scheme
d) Danger marking in red color.

2.7 M.S. Earthing screw of diameter 6mm with washer shall be provided in the threads of the earth clamp
welded to the main body of the box.
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2.8 The box shall comply with the requirement of IP54. The box shall be fully type tested along with
dimensional drawings as per the requirement of relevant Indian Standard (latest edition) IS13947: Part-
I and latest amendments. Tests shall be carried out from laboratories which are accredited by the
National Board of Testing & Calibration Laboratories (NABL) of Govt. of India to prove that the complete
box meet the requirement of IP54. The tests report shall be submitted along with the tender failing
which the tender of the firm shall not be opened. Government approved laboratories should be
accredited by the National Board of Testing & Calibration Laboratories (NABL) of Govt. of India. The
type test reports shall not be older than 5 years. In case order is placed on a firm, no change in design
/ manufacturer of LT Distribution box shall be allowed in supplies.

2.9 Box shall be duly packed in 3Ply corrugated box. The tolerance permissible on the overall dimensions
shall be (±) 3%.

3 TESTS:
Following tests shall be performed on the box during inspection:

3.1 Visual Examination: -

The LT Distribution box for ABC single phase will be inspected visually, externally and internally for
proper Powder Coating layer, fitting of all the components in accordance with technical Specification.

3.2 Verification of dimensions: -

Verification of dimensions, external / internal clearances will be carried out as per technical
specifications.

3.3 Verification of fittings: -

Components like insulated Multiple Outgoing Connectors, screws etc will be verified as per technical
specification.

3.4 High voltage withstand test at 2.5KV: -

The A.C. voltage of 2.5KV, 50HZ shall be applied for one minute as follows:

a) Between Phase & Neutral

b) Between Phase and earth screw

c) On the insulation of Multiple Outgoing Connectors.

There shall not be any puncture or flash over during this test.

3.5 Current Carrying Capacity: -

The Current of 200 AMP shall be applied for 30 minutes through high current source on each Multiple
Outgoing Connector. There shall not be overheating of the terminals during this test.
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41 Cubicle (Metal Box) for Housing LT AC Three Phase Four Wire, CT Operated Static Energy
Meter, Modem and 4 No. Epoxy Resin Cast CTs.

1. SCOPE
This specification covers the design, manufacture, testing, pre-dispatch inspection, supply and delivery
of Cubicles (Metal Meter Boxes) with one no. LT AC Three Phase Four Wire, CT Operated Static Energy
Meter, Modem and four no. Epoxy Resin Cast CTs, control cables, clamps, terminal block, etc. as
required.

2. CONSTRUCTIONAL AND TECHNICAL PARTICULARS:
2.1 The Cubicles shall conform to approved drawings. It shall include LT AC, Three Phase, Four Wire, CT

Operated Static Energy Meter, Modem and 4 no. Epoxy Resin Cast Ring Type CTs. The overall
dimensions of the Cubicle shall be 960mmx460mmx215mm (i.e. height x width x depth). Tentative
drawing is enclosed herewith Project Manager shall approve the drawings.

2.2 The Cubicle shall be made from 18 SWG CRCA sheet by Deep Drawn Method. The box shall consist of
two separate compartments. Lower compartment shall be for housing 4 no. CTs and lower for housing
of meter. A separate and independent door shall be provided for each of the upper and lower
compartments with provision of locking and sealing arrangement. Each Door shall be fixed on two
tamper proof inside hinges of suitable size not visible from outside. The hinge pin diameter should be
minimum 3mm. Hinges shall be made from 1.6 mm MS sheet.The pin of hinges shall have head on top
so that it does not fall down after wear & tear. The door of Cubicle shall open from right to left by
minimum 900. The collar of the door (cover) in closed position shall rest on the collar of body (Base) of
Cubicle.  The collar of the door shall overlap the collar of the body of Cubicle by minimum 8mm.  The
collar of the base shall be provided with good quality rubber gasket lining of min. 4mm thickness.
Rubber lining shall be such that it provides proper sealing between the cover & base of Cubicle to avoid
penetration of dust & ingress of water.  Rubber lining should be fixed with suitable adhesive so that the
same does not get removed by itself on opening of the door. Two numbers ‘U’ shaped latch
arrangement shall be provided to Seal each cover with base as shown in the drawing. 2.5mm & 8mm
diameter hole shall be provided in U-shaped latch for sealing wires & padlock. Holes provided for sealing
& padlock should be aligned when latch is in closed position. ‘U’ shaped latch arrangement shall be
made from 1.6 mm thick MS sheet and shall be welded from inner side of the box. U-Latch shall be duly
riveted with stainless steel rivet.

2.3 A viewing window opening of the size 90mmx100mm as indicated in the drawing shall be provided
about 50mm below top edge in the door of meter compartment to facilitate taking of meter readings.
Viewing window shall be provided with toughened glass of 5mm thickness. This glass shall be fixed
from inside of the cover of cubicle, with single piece drawn metal frame (Glass Holder) made of 20 SWG
MS sheet fixed with min. fourwelded studs & nuts. Glass holder nuts shall be inside the cover so that it
cannot be opened from outside. Glass holder should be powder coated and shall have rectangular
cuttings as per details shown in drawing. The size of toughened glass shall be 110mmx120mm. This
glass has to be fitted with a wraparound single piece rubber ring without joint having minimum depth of
8mm and made from good quality rubber so that it can withstand weather effect. Same arrangement
shall be provided for the window provided for modem as shown in drawing.

2.4 The mounting arrangement of the CTs shall be as shown in the drawing. It should be raised from the
base of Box body by 20mm. CT mounting plates fixed with 2 screws shall be provided as shown in the
drawing.

2.5 Meter mounting arrangement shall be provided by supplier in the meter chamber for mounting of meter
as shown in the drawing.  It should be raised from the base of MMB body by 35mm (minimum).
Galvanized/Zinc plated adjustable strip shall be provided on meter mounting arrangement for fixing of
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the meter. The supplier shall supply three mounting MS screws, one for upper (M4 threads x length
12mm) & two (M4 threads x 35mm length) in moving slotted strip.

2.6 4 Nos. holes with superior quality rubber cable glands shall be provided on both sides of the lower
compartment of the box for cable entry as per drawing. Internal diameter for incoming / outgoing gland
shall be suitable for following power cable as below.

Sizes of cable with transformer capacity:

Type of DTR approximate full load
current Sizes of cable

63 84 70
100 133 150
200 270 300
315 440 300

Similarly, 4 Nos. holes with superior quality rubber cable glands shall be provided in the Partition sheet
of upper & lower compartments of the cubicle for entry of secondary wires of CTs. Internal diameter for
gland used in partition sheet shall be 15mm.Glands shall be made such that internal diameter of glands
provided for cables should be closed with the film of minimum 1mm thickness. Cable will go through the
cable glands by piercing the film of the glands. Cable glands shall be fixed with suitable adhesive so that
the same does not get removed.

2.7 For mounting of box on pole, four holes shall be provided the back side of the box as shown in drawing.

2.8 Louvers for ventilation shall be provided on both the sidewalls of the box as shown in drawing. 20SWG
perforated sheet shall be welded from inside of the louvers suitable for IP-33 protection class with
perforations as shown in drawing.

2.9 Cubicle shall be adequately protected against rust, water and corrosion both from inside and outside.
The cubicle shall have Light Admiralty Grey shade. (IS-5:1993 Colour No. 697) on outside and inside.
Glass holder shall also have Light Admirally Grey shade. The surface of the MMB shall be properly pre-
treated and cleaned in 7 tank process and shall be applied with a powder coating of about 40 micron
thickness on outer side and inside. The facility for 7-Tank Phosphating & powder coating shall be in
house of the tenderer to ensure proper quality since these boxes are for outdoor applications.

2.10 Two Earthing bolt of M8 and 25mm long shall be welded from inside of the box and shall be provided
on the side wall with 2 nuts & washer. Earth marking shall be duly embossed near the earth bolts.
There shall be no powder coating on the Earthing bolts.

2.11 All the screws, studs and washers shall be properly zinc plated.
2.12 The tolerance permissible on the overall dimensions shall be (±) 3%.
2.13 Danger marking shall be provided on the box in red color.
2.14 Name of Utility and name of the scheme name shall be embossed on the door of the box.
2.15 Each box shall be supplied with proper packing in 3ply- corrugated box.

3. Genral technical detail of L.T. current transformer for use in connection with L.T. C.T. operated energy
metering are as follows:

i. C.T. shall confirm to IS:2705/1992 or its latest version thereof.
ii. Current transformer should be resin cast, ring type construction. Construction shall be single phase

single core type. The internal diameters of the C.T. shall be approved by employer.
iii. CT current ration shall be approved by Project Manager.
iv. Suitable mounting robust clamp as per manufacturer design shall be provided.
v. Secondary terminal shall be of brass stud type. The size shall be minimum 6.0 mm dia 20 mm

outside length with spring washer and double nuts.
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vi. Rated voltage shall be Single Phase 240 V line to neutral (+15% to – 30%)
vii. Accuracy class of 0.5 as per IS.
viii. Rated burden shall be of 5 VA.
ix. The instrument security factor shall be less than or equal to 5.
x. Rated short time current of 5 KA for 1 sec. Corresponding to rated dynamic peak current of 2.5 x 5

KA (peak)
xi. The ratio, name of manufacture / monogram and year of manufacturing shall be engraved on the

body of C.T. In addition name plate of anodized aluminium indicating the necessary details, year of
manufacture etc. engraved on it shall be provided in such a manner that the information is clearly
visible after mounting.

xii. The secondary and primary terminals shall be clearly marked as S1 & S2.
xiii. The bidders should submit the drawings of offered CTs.

4. FINISHING OF DISTRIBUTION BOX:
The surface of the box shall be properly pretreated / phosphated in 7-tank process and shall be applied
with powder coating. The process facility shall be in house of the manufacturer to ensure proper quality
for outdoor application.

5. ACCEPTANCE TESTS :
Following acceptance tests shall be carried out while inspecting lot of material offered.

a. Visual Examination:
The Metal Meter Box (Cubicle) shall be inspected visually, externally and internally for proper powder coating

layer, fitting of all the components in accordance with the technical specifications.
b. Verification of Dimensions:

Verification of dimensions, external / internal clearances shall be checked as per the technical specifications.

c. Verification of fittings:
Components like toughened Glass, “U” shaped latch arrangement, glands, hinges, CT fixing arrangement etc

shall be verified as per the technical specifications and usage requirements.
6. TYPE TEST:

The Metal Meter Box shall comply with the requirement of IP33. The box shall be fully type tested as
per the requirement of IS 13947 (Part-1):1993 and latest amendments. The type test shall be carried
out from the Govt. approved laboratories duly accredited by National Board of Testing & Calibration
Laboratories (NABL) of Govt. of India. Test certificate (not older than 5 years) shall be submitted along
with the tender.

7. Prototype & Drawings:-
The manufacturer has to manufacturer the prototype Unit for each rating as per this specification before
bulk manufacturing. The manufacturer should intimate the readiness of prototype to employer. The
Project Manager will inspect the prototype for approval. The manufacturer should submit the final
drawings in line with this specification and prototype to employer for approval before bulk
manufacturing. The approval of prototype & drawings shall be a responsibility of
manufacturer/Contractor. Tentative drawing of LTCT box is enclosed herewith.
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42 Earthing

(AS PER IS 3043-1987)

Earthing shall generally be carried out in accordance with the requirements of Indian Electricity Rules
2003 amended from time to time and relevant regulations under Electricity Supply Authority concerned.

In case of high and extra high voltages, the neutral points shall be earthed by not less than two
separate distinct connections with earth, each having its own electrodes sub-station and will be earthed
at any other point provided no interference is caused by such earthing. If necessary, the neutral may be
earthed through suitable impedance.

As far as possible, all earth connections should be visible for inspection. Each earthing system shall be
so designed, that, the testing of individual earth electrodes is possible. It is recommended that the
value of any earth system resistance shall be such as to conform to the degree of shock protection
desired.

It is recommended, that a drawing showing the main earth connections and earth electrodes be
prepared for each installation and submitted to Employer.

No addition to the current carrying system, either temporary or permanent, shall be made which will
increase the maximum available fault current on its duration until it has been ascertained that the
existing arrangement of earth electrodes, earth bus-bar etc., are capable of carrying the new value of
earth fault current which may be obtained by this addition.

All materials, fittings etc., used in earthing shall conform to Indian Standard Specifications, wherever
they exist.

GENERAL REQUIREMENTS AND PROCEDURES FOR EARTHING AT SUB-STATIONS.

The ground resistance for sub-stations should not exceed a value 2(two) ohms. The joints/connections
in the earthling, system shall be welded only, except the connections, which require opening for
testing/maintenance. Such connections should be bolted tightly, using spring and ring washers for
proper contact pressure. The G.S. flats to be provided for the horizontally laid earth grid should have
overlap welded joints, with length of welding at least twice the width of the flat, e.g., 100 MM for 50x6
MM G.S. flats. There should not be any dirt, grease, oil, enamel, paint or any such non-conductive
coatings on the surfaces being joined/ connected. Only the finished joints/connections above ground
may be provided with red-oxide or any other protective coating. Underground earth electrodes and
earth grid elements, when laid, should have a clean metallic surface, free from paint, enamel, grease or
any such non-conductive coatings.

As far as possible, all earth connections should be accessible for visual inspection. No cut-outs, links or
switches, other than linked switches arranged to operate simultaneously on the earthed or earthed
neutral conductor and the live wire shall be inserted in the supply system. Earth electrodes or mate
should not be installed in close proximity to metal fence to avoid possibility of fence becoming live.
Separate earth electrodes, isolated from the earth grid, are to be provided for grounding the fence
wires.

Pipes or rods used as electrodes should be in one piece, as far as possible, with a minimum allowable
length of 3 mtrs. Except where rock or hard stratum is encountered, the pipe/rod electrodes should be
driven into the ground to a minimum depth of 3 mtrs. The strip electrodes, forming the horizontal gild,
should be buried underground to a minimum depth of 0.5 mtrs. The path of earth wire should be out of
normal reach of any person, as far as possible.

For high resistivity soils, above 100 Ohm-mtrs., attempts should be made to bring the soil resistivity in
the range of 50 to 60 Ohm-mtrs. By digging and treating the soil mass around the earth grid/electrodes
with a mixture of salt and charcoal.
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In case of rocky top soil and sub-stratum, having very high resistivity, with no scope of improvement by
other means, the procedure given below should be followed:

1. At least two bores of diameter little less than 40 mm, with a minimum distance of 10 mtrs.
between them, should be made in the ground at suitable locations inside the S/S yard. The
boring should be done until soil sub-stratum rich in moisture and low in resistivity is
encountered. G.I. pipes of 40 MM dia. should be descended in each bore, such that, the soil
mass around the pipes grips them tightly, Back – filling of bores, if required, with wet soil/clay
may be done to ensure this condition. The G.I. pipes in these deep bores should be
interconnected with the main earthing grid of the S/S through 50x6 mm G.S. flat, with all the
joints/connections and terminations being either fully welded, or clamped/bolted and welded
simultaneously. The G.I. pipes in the bores should also be interconnected with each other. In
extreme cases, the bores may have to be made at remote locations i.e. outside the S/S yard,
with inter-connections, through 50x6 MM flats, as explained before.

2. The procedures to be observed stringently for making connections and joints between various
elements of the earthing system are as follows:

a. G.S. flat to Structure/flat - The G.S. flat should be welded to the metallic portion (leg) of the
structure after thoroughly cleaning the surfaces to be welded. The length of the welding
should be at least twice the width of the G.S. flat, e.g.-minimum 100 mm for 50x6 mm G.S.
flat. Exactly similar procedure is to be adopted for joints between two G.S. flats.

b. G.I. wire to structure. The G.I. wire should be bolted to the structure after making an eye
formation and kept tight with the help of spring and ring washer. Then, the entire arrangement
should be welded.

c. G.I. wire to G.S. flat- The G.I. wire should be bolted and then welded to G.S. flat, as explained
above.

d. G.I. rod to G.S. flat- The G.I. rod should be securely clamped to the G.S. flat with the help of
bolts and washers and the entire arrangement should then be welded.

e. G.I. wire to G.I. pipe – GI wire should be bolted to the G.I. pipe and then welded, keeping in
view the relevant precautions, mentioned before.

f. G.I. flat to G.I pipe – The GI flat should be bolted tightly to the G.I. pipe and then the
connection should be welded.

Before making connections and joints, it should be ensured that, the elements to be joined
have a clean metallic contact surface without any non-conductive coating.

EARTH GRID SYSTEM

Grid system of interconnected conductors forming a closed loop mesh is to be installed using 75x8 mm
MS flat for peripheral and branch conductors. Interconnections are made by welding them. This earth
grid will be laid at a depth of about 0.5 mtr. bonded to general mass of the earth by 3 mtrs. long earth
electrode of solid MS rod (or pipe) of dia 25mm. The G.I. pipe 40 mm. dia 3 mtrs. long in the earthing
pits, driven vertically.

It is to this earth grid that the transformer neutral, apparatus, frame work and other non-current
carrying metal work associated like transformer tank, switchgear frame etc. are to be connected. All
these connections should be made in such a way that reliable and good electrical connection is ensured.
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Aluminum/ other paint, enamel, grease and scale should be removed from the point of contact before
connections are made. No part of the ground connection leads should be embedded in concrete.

Arrangement of connection of earth connection shall be as follow:

1. STRUCTURES:

Structures including frames, metal supports within the substation grid at least two legs,
preferably diagonally opposite (where more than two legs are provided) on each metal
structure shall be connected to earth grid with GI wire of 4mm dia or 6 mm dia.

2. ISOLATORS/ SWITCHES:

The operating handle shall be connected to earth grid independent of the structure earthing or
through the steel mounting structure, through 4 mm dia G.I. wire.

3. LIGHTNING ARRESTOR:

The bases of lightning arrestors shall be directly connected to the earth electrodes  by 4 or 6
SWG G.I. wires as short and as straight as practicable, to ensure minimum impedance.
Separate earth leads should be used for L.A. in each phase. In addition there shall be as direct
connections as practicable from the earthed side of the lightning arrestors to the frame of the
apparatus being protected. Surge counters, could also be inserted in the circuit where lightning
incidences are high, but in such cases, the lightning arrestor should be mounted on insulated
base. Invariably, earth connections for lightning arrestors should be separate, and in no case
should they be joined looped or meshed with other conductors. For lightning arrestors
mounted near transformers, earthing connections shall be done with the earthing pits and
earthing leads shall be laid clear of the tank and collars in order to avoid possible oil leakage
caused by arcing. The earth connection should not pass through iron pipes, as it would
increase the reactive impedance of the connection.

4. POWER TRANSFORMER:

 The tank of the transformer shall be directly connected to the main earth grid. In addition there
shall be a separate and as direct a connection as practicable from the tank to the earth side of
protecting LA using 4 or 6 SWG GI wire.

 The earthing of the neutral shall be by two separate, distinct and direct connections of 50x6 mm
GS flat to earth pits, which form a part of the earth grid, and shall be run clear of the tank and
collars.

 The transformer track rails shall be connected to earth

5. OUT DOOR VCB:

At least two legs, preferably diagonally opposite of the supporting structure frame work of each
circuit breaker unit shall be connected to the earth grid, through 50x6 mm G.S. flats.

6. FENCING:

Fencing and gate should be earthed separately.
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7. CURRENT TRANSFORMERS / POTENTIAL TRANSFORMERS:

The bases of the current transformers should be directly connected to the earth grid through 4
or 6 SWG G.I. wires. The base (neural side) of the P.Ts. should be directly connected to the
earth grid through 4 or 6 SWG G.I. wires. Separate earth leads should be used for P.Ts. in
each phase. The termination of leads on the P.T. neutral should be bolted/clamped and not
welded, to facilitate opening of the earth connection for testing purposes. In addition, all
bolted cover plates to which bushings are attached, should be connected to the earth grid,
both in case of C.Ts. and P.Ts.

8. Armoring of armored metal-sheathed cables within the station grid area shall be connected to
the earth grid.

9. Substation L.T. Supply Transformer: Same as above except that the neutral earthing conductor
used shall be 4 or 6 SWG G.I. wire.



Volume-II : Section-II (B)
Technical Specification

575

43 Gi Earthing Pipe

Earthing pipe should be made of 40 mm diameter ISI marked B class GI Pipe. 12 mm dia suitable holes
on its circumference shall be made as per approved drawing. The pipe should be in one piece. No joints
or welding would be allowed on its length. Clamps made of 50x6mm GI flat duly drilled with 12 mm size
holes should be welded at the top end for connection of earth conductor.

Pipe used shall be 40mm NB diameter, ISI marked Galvanized Mild Steel Tubes continuously welded
Electric Resistance Welded ERW/High Frequency Induction welded (HFIW)/Hot finished welded (HFW)
type, conforming to IS-554-1985 with latest amendment of MEDIUM quality (Class B).

1. MANUFACTURE:

GI earth pipe (40 mm diameter & 3 metre long) shall be made of tubes which shall be made from
tested quality steel manufactured by any approved process as follows:

a) Electric Resistance Welded (ERW).
b) High Frequency Induction Welded (HFIW) and
c) Hot finished Welded (HFW).

Tubes made by manual welding are not acceptable.

2. DIMENSIONS:

The dimensions and weights of tubes shall be in accordance with Table-I and Table-II of IS: 1239 (Part-
I)/1990 with latest amendments, subject to tolerance permitted therein. Necessary 12 mm diameter
holes across the circumference shall be provided as per approved drawing. Drawings shall be approved
by the owner before start of the manufacturing work. The tube, earthing pipe shall be provided with
50x6mm GS clamps on one end, one clamp is to be welded with the pipe and another is removable to
enable measurement of earth resistance of the pit. Other end of the earth pipe should be cut half in
slop to make it a sharp.

3. GALVANIZING:

Tubes shall be galvanized in accordance with IS-4736-1986 with latest amendment for not dip zinc
coating of Mild Steel Tubes. The minimum mass of zinc coating on the tubes shall be in accordance with
clause 5.1 of IS-4736-1986 (specification for hot dip zinc) and when determined on a 100mm long test
piece in accordance with IS: 6745:1972 shall be 400 g/m2. The zinc coating shall be uniform adherent
reasonably smooth and free from such imperfections as flux, ash and dross inclusions, bare patches,
black spots, pimples, lumpiness, rust, stains, bulky white deposits and blisters.

4. HYDRAULIC TEST:

(Before applying holes) Each tube shall withstand a test pressure of 5 M Pa maintained for at least 3
seconds without showing defects of any kind. The pressure shall be applied by approved means and
maintained sufficiently long for proof and inspection. The testing apparatus shall be fitted with an
accurate pressure indicator

5. TEST ON FINISHED TUBES AND SOCKETS:

The following tests shall be conducted by the manufacturer of finished tubes and sockets.

a) The tensile strength of length of strip cut from selected tubes when tested in accordance with IS-
1894-1972, (Method for tensile testing of steel tubes), shall be at least 320N/mm2.
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b) The elongation percentage on a gauge length of 5.65/so (where so is the original cross-sectional
area of test specimen) shall not be less than 20%.

c) When tested in accordance with IS-2329-1985 (Method for Bend test on Metallic tubes) the finished
tube shall be capable of with standing the bend test without showing any sign of fracture or failure.
Welded tubes shall be bent with the weld at 90 degree to the plane of bending. The tubes shall not
be filled for this test.

d) Galvanized tubes shall be capable of being bent cold without cracking of the steel, through 90
degree round a former having a radius at the bottom of the groove equal to 8 times the outside
diameter of tube.

e) Flattening Test on Tubes above 50 mm Nominal Bore: Rings not less than 40 mm in length cut
from the ends of selected tubes shall be flattered between parallel plates with the weld, if any, at
90 degree (point of maximum bending) in accordance with IS-2328-1983. No opening should occur
by fracture in the weld unless the distance between the plate is less than 75 percent of the original
outside diameter of the pipe and no cracks or breaks in the metal elsewhere than in the weld shall
occur, unless the distance between the plates is less than 60% of the original outside diameter.
The test rings may have the inner and outer edges rounded.

f) GALVANISHING TEST:

 Weight of zinc Coating: For tubes thickness upto 6 mm the minimum weight of zinc coating,
when determined on a 100 mm long test piece in accordance with IS-4736-1986 shall be 400
grm/m2.

 The weight of the coating expressed in gram/m2 shall be calculated by dividing the total weight
of the zinc (inside plus outside) by the total area (inside plus outside) of the coated surface.

 Test specimen for this test shall be cut approximately 100 mm in length from opposite ends of
the length of tubes selected for testing. Before cutting the test specimen, 50 mm from both
ends of the samples shall be discarded.

g) Free Bore Test: A rod 230mm long and of appropriate diameter shall be passed through relevant
nominal bore of the sample tubes to ensure a free bore.

h) Uniformity of Galvanized Coating: The galvanized coating when determined on a 100 mm long test
piece [see V (a) (iii)] in accordance with IS-2633-1986 (Method for testing uniformity of coating on
zinc coated articles) shall with stand 4 one minute dips.

6. WORKMANSHIP:

The tubes shall be cleanly finished and reasonably free from injurious defects. They shall be reasonably
straight, free from cracks, surface flaws, laminations, and other defects, both internally and externally.
The screw tubes and sockets shall be clean and well-cut. The ends shall be cut cleanly and square with
the axis of tube.

7. MARKING:

The medium class of tubes shall be distinguished by Blue colour bands which shall be applied before the
tubes leaves the manufacturers’ works. Tubes shall be marked with the standard mark.



Volume-II : Section-II (B)
Technical Specification

577

44 GS Stay Sets (16 mm AND 20 mm)

1. 16MM DIA STAY SETS (GALVANIZED)

The stay sets (Line Guy set) will consist of the following components:-

a) ANCHOR ROD WITH ONE WASHER AND NUT: Overall length of rod should be 1800 mm to be
made out of 16 mm dia GS Rod, one end threaded upto 40mm length with a pitch of 5 threads per
cm and provided with one square GS washer of size 40x40x1.6mm and one GS hexagonal nut
conforming to IS:1367:1967 & IS:1363:1967. Both washer and nut to suit threaded rod of 16mm
dia. The other end of the rod to be made into a round eye having an inner dia of 40mm with best
quality welding.

b) ANCHOR PLATE SIZE 200x200x6MM: To be made out of GS plate of 6mm thickness. The
anchor plate should have at its centre 18mm dia hole.

c) TURN BUCKLE & EYE BOLT WITH 2 NUTS: To be made of 16mm dia GS Rod having an overall
length of 450 mm, one end of the rod to be threaded upto 300 mm length with a pitch of 5 threads
per cm and provided with two GS Hexagonal nuts of suitable size conforming to IS:1363:1967 &
IS:1367:1967. The other end of rod shall be rounded into a circular eye of 40mm inner dia with
proper and good quality welding.

d) BOW WITH WELDED ANGLE: To be made out of 16mm dia GS rod. The finished bow shall have
an overall length of 995mm and height of 450 mm, the apex or top of the bow shall be bent at an
angle of 10 R. The other end shall be welded with proper and good quality welding to a GS angle
180mm long having a dimension of 50x50x6mm. The angle shall have 3 holes of 18mm dia each.

e) THIMBLE: To be made on 1.5 mm thick GS sheet into a size of 75x22x40mm and shape as per
standard shall be supplied.

f) Galvanizing: The complete assembly shall be hot dip galvanized.

g) WELDING: The minimum strength of welding provided on various components of 16mm dia stay
sets shall be 3100 kg. Minimum 6 mm fillet weld or its equivalent weld area should be deposited in
all positions of the job i.e. at any point of the weld length. The welding shall be conforming to
relevant IS: 823/1964 or its latest amendment. Minimum length of weld to be provided at various
places in the stay sets shall be indicated by the bidder. Welding if, found short in lengths as per
final approved drawings shall be rejected.

h) THREADING: The threads on the Anchor Rod, Eye Bolt & Nuts shall be as per specification IS:
4218:1967 (ISO Metric Screw Threads). The nuts shall be conforming to the requirement of IS:
1367:1967 & have dimensions as per IS; 163:1967. The mechanical property requirement of
fasteners shall conform to property clause 4.6 each for anchor rod & Eye bolt and property clause 4
for nuts as per IS: 1367:1967.

AVERAGE WEIGHT OF FINISHED 16MM STAY SETS 7.702 KG. (MINIMUM) (EXCLUDING NUTS
THIMBLES AND WASHERS) 8.445 KG. (MAXIMUM)
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2. 20 MM DIA STAYS SETS FOR 33KV LINES (GALVANIZED)

THE STAY SET (LINE GUY SET) WILL CONSIST OF THE FOLLOWING COMPONENTS:

a) ANCHOR ROD WITH ONE WASHER AND NUT: Overall length of Rod should be 1800mm to be
made out of 20mm dia GS Rod, one end threaded upto 40mm length with a pitch of a threads per
cm. And provided with one square G.S. Washer of Size 50x50x1.6mm and one GS Hexagonal nut
conforming to IS:1367:1967 & IS:1363:1967. Both washer & nut to suit the threaded rod of 20mm.
The other end of the rod to be made into a round eye having an inner dia of 40mm with best
quality welding. Dimensional and other details are indicated and submitted by bidders for owner’s
approval before start of manufacturing.

b) ANCHOR PLATE: Size 300x300x8mm: To be made out of G.S. Plate of8mm thickness. The anchor
plate to have at its centre 22mm dia hole.

c) TURN BUCKLE, EYE BOLT WITH 2 NUTS: To be made of 20mm dia G.S. Rod having an overall
length of 450 mm. One end of the rod to be threaded upto 300mm length with a pitch of 4 threads
per cm. The 20mm dia bolt so made shall be provided with two G.S. Hexagonal nuts of suitable size
conforming to IS:1637/1967 & IS:1363/1967.

The other end of the rod shall be rounded into a circular eye of 40mm inner dia with proper and
good quality of welding. Welding details are to be indicated by the bidder separately for approval.

d) BOW WITH WELDED CHANNEL: To be made out of 16mm dia G.S. Rod. The finished bow shall
have and overall length of 995 mm ad height of 450 mm. The apex or top of the bow shall be bent
at an angle of 10R. The other end shall be welded with proper and good quality welding to a G.S.
Channel 200mm long having a dimension of 100x50x4.7 mm. The Channel shall have 2 holes of 18
mm dia and 22 dia hole at its centre.

e) THIMBLE 2 Nos.: To be made of 1.5mm thick G.S. sheet into a size of 75x22x40mm and shape
as per standard.

f) GALVANISING: The complete assembly shall be hot dip galvanised.

g) WELDING: The minimum strength of welding provided on various components of 20mm dia stay
sets shall be 4900 kg. Minimum 6mm filet weld or its equivalent weld area should be deposited in
all positions of the job i.e. at any point of the weld length. The welding shall be conforming to
relevant IS: 823/1964 or its latest amendment.

h) THREADING: The threads on the Anchor Rods, Eye Bolts and Nuts shall be as per specification IS:
4218:1967 (ISO Metric Screw Threads). The Nuts shall be conforming to the requirements of IS:
1367:1967 and have dimension as per IS 1363:1967. The mechanical property requirement of
fasteners shall confirm to the properly clause 4.6 each for anchor rods and Eye bolt and property
clause 4 for nuts as per IS: 1367:1967.
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AVERAGE WEIGHT OF FINISHED 20MM STAYS SET: 14.523 KG. (MIN.) (EXCLUDING NUTS THIMBLE &
WASHER): 15.569 KG. (MAX.)

3. TEST CERTIFICATE: The contractor shall be required to conduct testing of materials at
Govt./Recognized testing laboratory during pre – dispatch inspection for Tensile Load of 3100 Kg/4900
Kg. applied for one minute on the welding & maintained for one minute for 16 mm and 20 mm dia stay
sets respectively.

4. IDENTIFICATION MARK: All stay sets should carry the identification mark of word DDUGJY and size
of the stay set. This should be engraved on the stay plate and on stay rods to ensure proper
identification of the materials.

The nuts should be of a size compatible with threaded portion of rods and there should be no play or
slippage of nuts.

Welding wherever required should be perfect and should not give way after erection.

5. TOLERANCES: The tolerances for various components of the stay sets are indicated below subject to
the condition that the average weight of finished stay sets of 16mm dia excluding nuts, thimbles and
washers shall not be less than the weight specified above :-

No. Item Section
Tolerances Fabrication Tolerances Material

1 Anchor Plate

6mm thick +
12.5% - 5% 200x200mm + 1% GS plate 6mm

thick

8mm thick +
12.5% - 5% 300x300mm  + 1% GS plate 8mm

thick

2 Anchor Rod

16mm dia   +
5%- 3% Length 1800mm + 0.5% GS Round 16mm

dia

Rounded Eye 40 mm inside dia +
3%. Threading 40mm+11% - 5

GS Round 16mm
dia

20mm dia    +

3%- 2%
Length 1800mm + 0.5%

GS Round 20mm
dia

Round Eye 40mm inside dia +
3%. Threading 40mm +11% -5%

GS Found 20mm
dia

3 Turn Buckle Bow

16 mm dia +

5%- 3%
Length 995mm + 1% 16mm dia

GS Round 16mm
dia

Length 180mm + 1% 50x50x6mm GS Angle

Channel length 200mm + 1% GS Channel
100x50x4.7mm

4 Eye Bolt Rod 16mm dia + Length 450mm + 1% GS Round
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5%- 3% Threading 300mm + 1%

Round Eye 40mm inside dia + 3%

16mm dia

20mm dia +

3%- 2%

Length 450mm + 1%

Threading 300mm + 1%

Round Eye 40mm inside dia + 3%

GS Round 20mm
dia
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45 GI Stay Wires

1. SCOPE

This Specification covers details of G.I. stranded stay wires for use in rural distribution
system.

2. APPLICABLE STANDARDS

Except when they conflict with the specific requirements of this specification, the G.I.
Stranded Wires shall comply with the specific requirements of IS:2141-1979. IS:4826-1979
& IS:6594-1974 or the latest versions thereof.

3. APPLICATION AND SIZES

3.1 The G.I. stranded wires covered in this Specification are intended for use on the overhead
power line poles, distribution transformer structures etc.

3.2 The G.I. stranded wires shall be of 7/2.5mm, 7/3.15mm and 7/4.0mm standard sizes.

4. MATERIAL

The wires shall be drawn from steel made by the open hearth basic oxygen or electric
furnace process and of such quality that when drawn to the size of wire specified and
coated with zinc, the finished strand and the individual wires shall be of uniform quality
and have the properties and characteristics as specified in this specification. The wires
shall not contain sulphur and phosphorus exceeding 0.060% each.

5. TENSILE GRADE

The wires shall be of tensile grade 4, having minimum tensile strength of 700 N/mm2
conforming to IS:2141.

6. GENERAL REQUIREMENTS

6.1 The outer wire of strands shall have a right-hand lay.
6.2 The lay length of wire strands shall be 12 to 18 times the strand diameter.

7. MINIMUM BREAKING LOAD

The minimum breaking load of the wires before and after stranding shall be as follows :

No. of wires
& const.

Wire dia
(mm)

Min. breaking load of Single
wire before stranding (KN)

Min. breaking load of the
standard wire (KN)

7(6/1) 2.5 3.44 22.86

7(6/1) 3.15 5.45 36.26

7(6/1) 4.0 8.79 58.45
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8. CONSTRUCTION

8.1 The galvanised stay wire shall be of 7-wire construction. The wires shall be so stranded
together that when an evenly distributed pull is applied at the ends of completed strand,
each wire shall take an equal share of the pull.

8.2 Joints are permitted in the individual wires during stranding but such joints shall not be less
than 15 metres apart in the finished strands.

8.3 The wire shall be circular and free from scale, irregularities, imperfection, flaws, splits and
other defects.

9. TOLERANCES

A tolerance of (±)2.5% on the diameter of wires before stranding shall be permitted.

10. SAMPLING CRITERIA

The sampling criteria shall be in accordance with IS:2141.

11. TESTS ON WIRES BEFORE MANUFACTURE

The wires shall be subjected to the following tests in accordance with IS:2141.
i) Ductility Test
ii) Tolerance on Wire Diameter

12. TESTS ON COMPLETED STRAND

The completed strand shall be tested for the following tests in accordance with IS:2141.

a) Tensile and Elongation Test :
The percentage elongation of the stranded wire shall not be less than 6%.

b) Chemical analysis
c) Galvanising Test :

The Zinc Coating shall conform to “Heavy Coating” as laid down in IS:4826

13. MARKING

Each coil shall carry a metallic tag, securely attached to the inner part of the coil,
bearing the following information:

a) Manufacturers’ name or trade mark
b) Lot number and coil number
c) Size
d) Construction
e) Tensile Designation
f) Lay
g) Coating
h) Length
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i) Mass
j) ISI certification mark, if any

14. PACKING

The wires shall be supplied in 75-100 Kg. coils. The packing should be done in accordance
with the provisions of IS:6594.
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46 MCCB

The MCCBs provided in these boxes shall conform in all respects to the relevant IS: 2516 (Pt-I&II)/1977
or its latest revision as applicable.

REQUIREMENT OF MCCBs:

The moulded case circuit breakers should comprise of a switching mechanism, an effective
extinguishing device and a tripping unit contained in a compact moulded case cover made of high
strength, heat resistance and flame retardant thermo-insulating materials. They should comprise of a
spring assisted quick make/quick break type independent manual trip free mechanism rendering it easy
to manually operate the MCCBs and capable of clearly indicating “TRIPPED”, “ON” AND “OFF” positions
from the position of the operating handle. The contact tips should be made of a suitable alloy having
high arc resistance and a long electrical and mechanical life needing no replacement. The breakers
should be designed with a common trip bar to break and make all the three phase together even when
fault occurs on any of the phases. The breakers should provide protection against sustained overloads
and short circuits through thermal-magnetic/fully magnetic releases. These MCCBs along with terminal
blocks are intended to be housed in the distribution boxes made out of sheet steel of 2mm gauge. The
assembly of the MCCBs and the terminal blocks should be compact, reliable from operation point of
view and safe to the operating personnel. As already mentioned earlier, the MCCBs should be fully
maintenance free.

TECHNICAL PARTICULARS OF MCCBs:

The LT MCCBs should have inverse current/time characteristics suitable for protection of 63KVA,
100KVA, 200KVA & 315KVA 11.0.4KV Distribution Transformers against sustained over-loads and short
circuits for following operating conditions:-

i Rated Operating Voltage 3 Phase 415 Volts AC 50 cycles with neutral
solidly grounded system

ii Standard rated current ratings for MCCBs to be used with different sizes of transformers will be
as follows:-

a) For   63KVA 11/0.4KV Dist. Transformer 90 Amps
b) For 100KVA 11/0.4KV Dist. Transformer 140 Amps
c) For 200KVA 11/0.4KV Dist. Transformer 300 Amps
d) For 315KVA 11/0.4KV Dist. Transformer 450 Amps
iii No. of Poles 3
iv Duty Un-interrupted
v Maximum ambient temperature 47oC in shade
vi Minimum ambient temperature 4oC in shade
vii Average altitude A maximum of 1000 meter
viii Maximum humidity Frequently approaches saturation point

TIME/CURRENT CHARACTERISTICS:

The circuit breakers shall have time/current characteristics suitable for following operating conditions :-

Multiple of normal current rating Tripping time
1.1 times After 4 hours
1.2 times Less than 50 minutes
1.3 times Less than 30 minutes
1.4 times Less than 10 minutes
2.5 times Less than 1 minute
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6 times Less than 40 mili-seconds
12 times Less than 40 mili-seconds

Time/Current characteristic of the Circuit Breaker (MCCB) shall be tested in accordance with Clause-
7.7.2.3 (b) (2) of IS:2516-(Pt-I&II) Sec.I/1977 and the test shall be made with all the three phases
loaded.

For time/current characteristic, the reference calibration temperature of the MCCBs shall be 40oC and
durance, if any, upto 50oC operating temperature in the enclosure shall not exceed 10% of the value
indicated above in Clause (I) above.

The MCCBs shall be calibrated and adjusted in the factory itself for the desired time/current
characteristic.

The MCCB should have the following maximum resetting time under overload & short circuit conditions
:-

Overload conditions - 3 minutes
Short Circuit conditions - Instantaneous

RATED SHORT CIRCUIT BREAKING CAPACITY:

The rated short circuit breaking capacity of the MCCBs shall be as follows: -

Transformer rating(KVA) Rated short circuit breaking capacity of the
breaker in Kilo-Amps

63 KVA A minimum of  3 Kilo-Amps
100 KVA A minimum of  5 Kilo-Amps
200KVA A minimum of 10 Kilo-Amps
315KVA A minimum of 15 Kilo-Amps

The short circuit breaking capacity test as specified above shall be based on short circuit tests carried
out at 0.4 Power Factor (lagging). For the purpose of these tests, the following operating sequence shall
be followed: -

Break-3 minutes interval-Make-Break-3 minutes interval-Make-Break.
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47 H.R.C. Fuse

The H.R.C. fuse links of 100 Amp, 200 Amp, 300 Amp ratings, should be ISI marked & conforming to
ISS: 9224-1979 with latest amendment and to be supplied with suitable base of bakelite on DMC. The
knife contact should be made of tinned/silver plated copper complete with extension strips. The
extension strips should be made of copper. The thickness of the cooper strips should be 2mm for 100
Amp and 200 Amp, 3.0mm for 300 Amp. The strips should be in one piece. The HRC Fuse units should
also be supplied with suitable lugs for 3 core 95 sq.mm, 120 sqmm and 300 sq.mm. cables for 100, 200
and 300 Amps ratings respectively. The dimension of the lugs should be as under

S.No. Ratings of HRC
Fuse
unit

Cable sizes Minimum thickness of lugs Flat
(mm) / Rounded (mm)

Minimum total length of lugs
(mm)

1 100 Amp 95 sq.mm 4.2  /  2.1 64
2 200 Amp 120 sq.mm 4.6  /  2.3 73
3 300 Amp 300 sq.mm 7.0  /  3.5 15

The knife contact should have pressure springs to hold the fuse links. The extension strips shall be
provided with GI nut & bolts and plain and spring washer to both the end. The DMC or bakelite base
should be provided with suitable fixing alignment.

The following test certificates should invariably to be performed on the HRC Fuse Units.

1. Test for temperature rise at rated current
2. Current time characteristics
3. Determination of minimum fusing current and minimum non-fusing current
4. Test for duty

The breaking capacity of HRC Fuse Units should not be less than 80 KA.

The following tests shall be performed during pre-despatch inspection at manufacturer’s works: -

1. Insulation resistance test
2. Temperature rise test
3. High Voltage test

Marking on the fuse base and on the fuse links :

1. Name of the manufacturer
2. Rated current
3. Rated voltage
4. ISI marking and reference of 185 No. (only on fuse links)
5. Rated Power loss
6. Name of the Employer
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48 Triple Pole Switch Fuse Units with Neutral Links
(200A, 320A & 400A/415 VOLTS RATINGS)

This specification covers manufacture, testing before dispatch and delivery of Triple Pole Switch Fuse
Units with neutral Link and HRC cartridge type fuses suitable for AC 3 Phase 4 wire 415 V with neutral
solidly grounded system. The working conditions and technical requirements are as under:-

TECHNICAL REQUIREMENTS

a) Rated Current : 200 Amps, 320 Amps & 400 Amps

b) I) Rated Operational Voltage : 3 Phase 4 Wire, 415 Volts AC 50 Hz with
solidly earthed neutral

II) Highest System Voltage : 415V + 10%

c) Type of Fuse to be used : Non-deteriorating quick arcing type ISImarked
HRC Cartridge fuse Links suitable for Class-1
category of duty of IS:13703(Part-I). The
temperature rise shall be inaccordance with
IS:13703 (Part-I) (withlatest amendments)
over and above theambient temperature
of 45oC. It shall beused for protectingthe
distribution circuits and distributiontransformers
and shallbe capable of carryingcontinuously
theabove stated rated current safely.

d) Number of Poles : Three

e) Neutral Link : One

f) Duty : Un-interrupted duty

g) Rated fused short circuit : 40KA for 1 second.
withstands current capacity at 415V

h) Utilization category as : AC-23 (B) as defined in IS: 13947 (Pt-III)/ 1993

GENERAL

1. CONTACTS AND BLADES & OPERATING MECHANISM

The switch shall be a combination of double beak per pole AB switch with HRC fuses in all the three
phases. The switch shall be spring assisted, quick make and quick break type having operating
mechanism independent of he speed of the operator to minimize the acing. If required, additional
contact springs shall be provided to maintain correct contact pressures throughout operating life of the
switches. The switch shall be so constructed that the alignment of its contacts & blades, which will be
made of silver plated electrolytic copper/tinned copper, is maintained under asymmetrical fault
conditions also. The tenders should furnish in their offers about the details of switching mechanism and
the contacts. The switch shall have positive break feature such that it is possible to make it OFF even if
the quick action spring fails due to ageing or other causes. The switch fuse unit shall be provided with
double break per pole to ensure complete isolation of HRC Fuses from both incoming and outgoing
circuits when the switch is in OFF position, in order to minimize the damage to the maintenance
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personnel. Ample flash over distances shall be provided so as to make the unit suitable for controlling
highly inductive loads.

2. ENCLOSURES

The Triple Pole Switch fuse units shall be totally enclosed in robust enclosures made out of 16
guage/1.5 mm pressed steel sheet (conforming to relevant ISS for M.S. sheet) designed to withstand
humid and hot weather conditions. The enclosures should have adequate strength and rigidity to
withstand rough usage without fracture or permanent distortion. Suitable mounting arrangement shall
be provided on the enclosures for mounting the units on a supporting structure.

3. INTER LOCK

It should not be possible to open the switch cover when the switch is in ‘ON’ position and also it should
not be possible to operate the switch ‘ON’ when the switch cover is open.

4. PAINTING

The inside and outside of the enclosure should be painted with a grey paint. Before painting the
surface, the same should be chemically cleaned for removing rust, grease etc. Then it should be given
phosphate coating, followed by two coats of anti-rust primer (i.e. Red zinc Chrome Primer), after which
two coats of synthetic paint of light grey colour shall be applied on internal and external surfaces of the
enclosures with a spray gun. The enclosures shall then be baked in oven so as to give an elegant and
durable finish.

5. EARTHING

The enclosure shall be provided with earthing arrangements at two places.

6. TERMINAL CONNECTIONS

The switch shall be provided with aluminium lugs for termination of PVC coated aluminium cables of
following sizes: -

S.No. Capacity of  TPN
Switches

Size of Cable No. of cable sockets required

1 200 Amps 150 sq.mm. 3.5 Core
stranded aluminium
cable

8 Nos. (3 Nos. phase leads

and 1 natural lead for incoming and also
3 Nos. phase leads and 1 neutral for
outgoing connections)

2 320 Amps 300 sq.mm. 3.5 Core
stranded aluminium
cable

-do-

3 400 Amps 300 sq.mm. 3.5 Core
stranded aluminium
cable

-do-

7. All the surface contacts (e.g. lugs, connectors, fixed contacts, moving contacts etc.) should be fitted
with GI nuts & bolts having yellowish OR whitish passivation with good finish.
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8. TESTING & TEST CETIFICATES FOR SWITCHES

The performance of the switch should conform to IS:10027/1981 with latest amendments. Accordingly,
certificates from reputed laboratories such as CPRI, ERDA, IITs, for the type tests in accordance with
IS:10027/1981 with latest amendment would necessarily be furnished by the tenderers along with offer.

9. USE OF ISI MARK HRC FUSES

The HRC Fuses with ISI mark only should be used. These HRC fuses should conform to IS:13703 (Part-
I)/1993 or as per its latest revision. The rated current of HRC fuses must be 200 Amps for 200 Amps
Switches, 315 Amps for 320 Amps Switches and 400 Amps for 400 Amps Switches.

10. IMPORTANT NOTE

The firms must consider supply of  ‘ISI’ certificate (valid on date) products on their offer in the tender,
Other certification such as ISO:9001 & 9002 shall be given due weightage while considering their offer,
however, the attested photo copies of such certification must be enclosed with the offer.

11. INSULATION FOR LIVE PARTS

All live parts shall be fully shielded with bakelite shrouds.
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49 Clamps & Connectors

CLAMPS & CONNECTORS: Clamps & connectors shall conform to IS: 5561. The clamps and connectors
shall be made of materials listed below:

For connecting ACSR conductors Aluminium alloy casting, conforming to designation
A6 of IS: 617 and shall be tested for all tests
as per IS: 617

For connecting equipment terminals made of
copper with ACSR conductor

Bimetallic connectors made from aluminium alloy
casting conforming to designation A6 of
IS:617 with 2mm thick Bimetallic liner and
shall be tested as per IS:617

For connecting GS shield wire Galvanised mild steel

Bolts, Nuts & plain washers Hot dip galvanised mild steel for sizes M12 and
above, and electro-galvanised for sizes
below M12

Spring washers for items ‘a’ to ‘c’ Electro-galvanised mild steel suitable for at

least service condition 4 as per IS:1573

All castings shall be free from blow holes, surface blisters, cracks and cavities. All sharp edges and corners
shall be blurred and rounded off.

No current carrying part of a clamp or connector shall be less than 10 mm thick. They shall be designed
and manufactured to have minimum contact resistance.

For Bimetallic clamps or connectors, copper alloy liner of minimum 2 mm thickness shall be provided.

Flexible connectors, braids or laminated strips made up of copper/ aluminium for the terminal clamps for
equipment shall be suitable for both expansion or through (fixed/ sliding) type connection of IPS
Aluminium tube as required. In both the cases the clamp height (top of the mounting pad to center line of
the tube) should be same.

Size of the terminal/conductor for which the clamp/connector is suitable shall be embossed/punched (i.e.
indelibly marked) on each components of the clamp/ connector, except on the hardware.

Clamp shall be designed to carry the same current as the conductor and the temperature rise shall be
equal or less than that of the conductor at the specified ambient temperature. The rated current for which
the clamp/ connector is designed with respect to the specified reference ambient temperature, shall also
be indelibly marked on each component of the clamp/connector, except on the hardware.

Clamps and connector shall be designed corona controlled.

Clamps & connectors shall conform to type tests and shall be subjected to routine and acceptance tests on
minimum 3 samples per lot as per IS: 5561. Type tests report for all clamps and connectors for
temperature rise test, tensile test, shall be furnished by the Contractor.
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50 Epoxy Based Protective Paint

1. SCOPE

This specification covers the requirement of self-priming epoxy-based protective paint both for new
and old steel structures such as poles, sub-station structures etc.

2. COMPOSITION

The paint shall be epoxy-based with metallic zinc as an essential component. The paint shall be
supplied in two components and shall be suitable for a single coat application. It shall have such
composition as to satisfy the requirements of this standard. The mixing ratio (base-to-
accelerator) shall be specified by the manufacturer.

3. REQUIREMENTS

3.1 Volume Solids 85% (±)3%

3.2 Theoretical covering Capacity 6.5 sq. mtrs. per litre at 125 microns dry film
thickness

3.3 Weight per 10 litres of mixed paint 14 to 15 Kg. (±) 0.3 kg

3.4 Drying time (at 30 OC) dry Surface : Not more than 4
hours Hard Dry : 16-18
hours Recoating Time: 16-18
hours Curing time : 7
days

3.5 Scratch hardness (with 1.5 kg.load) No such scratch as to show the base metal

3.6 Finish Smooth and semi-glossy

3.7 Colour Ash Grey or Aluminium (as required)

3.8 Dry Film Thickness The paint shall develop a dry film of minimum 100-
125 microns in a single coat(measured by
Elcometer)

3.9 Flash point Not below 40 OC

3.10 Flexibility and adhesion The paint shall not show damage, detachment
or cracking.

3.11 Resistance to humidity Shall pass 1000 hours (minimum) at 125 microns D.F.T

3.12 Resistance to lubricating
oil petroleum, hydrocarbon
solvent,petrol and heat

Shall show no sign of permanent injury

4. STORAGE LIFE & POT LIFE

4.1 Storage life Minimum 6 months from the date of manufacture in original sealed
container under normal covered storage conditions
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4.2 Pot life (at
30OC) Not less than 4 hours

5. DURABILITY

Under severe surface conditions, paint shall protect the substrate at least for 5 years, if it is wire-
brushed/power tool cleaned and 7 years for commercially grit-blasted steel sub-strate.

6. SURFACE PREPARATION

If possible, the surface on which the paint has to be applied shall be cleaned by grit blasting,
otherwise manual wire brushing or power tool cleaning process may be used as convenient.

7. METHOD OF APPLICATION

Brushing, rollers or spraying.

8. TESTS

The following tests shall be carried out in accordance with the procedure given in the Indian Standard
quoted against each, except requirements stipulated in clauses 3.1 and 3.2 which shall be tested in
accordance with the procedure indicated in Annexure-II; preparation of painted panels for conducting
different tests shall be done as given in Annexure-I.

8.1 Requirement stipulated in clauses 3.3 to 3.12 - IS:101

8.2 Resistance to Salt Spray

Shall pass 1000 hours (minimum with 200 microns D.F.T.) - IS:2074

8.3 Chemical Resistance

Shall be resistant to acid/alkaline chemicals or solvents - IS:8662

9. PACKAGE

Unless otherwise specified by the purchaser, the paint shall be normally supplied in 2 litre packs.

Annexure – I

DETAILS OF PREPARATION OF PAINTED PANELS FOR TESTING EPOXY BASED

PROTECTIVE PAINT ( TWO PACKS)
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S.

N.

Test Type
of

Meta
l

Size in mm Painting
Details

Dry Film
Thicknes

s

Method of
Applicatio

n

Duration of
air drying

before
commence

ment of test

Special
Instructi

ons

1 2 3 4 5 6 7 8 9

1

2

3

4

5

6

7

8

Drying
Time

Finish

Colour

Dry Film
Thickness

Flexibility
and
adhesion

Scratch
Hardness

Resistance
to Salt
Spray

Protection
against
corrosion
under
conditions
of
condensatio
n

Mild
Steel

-do -

-do –

-do –

Tinne
d

-do –

Mild
Steel

- do -

150x100x1.
25

-do–

-do –

-do –

150x150x0.
315

-do –

150x150x1.
25

- do -

One coat of
Epoxy based
protective

paint

-do –

-do –

-do-

-do –

-do-

-do –

-do-

100

-do –

-do-

-do –

-do-

-do –

200

125

Brush
/Spray

-do –

-do –

-do –

-do-

-do –

-do –

- do -

-

48 hours

24 hours

24 hours

7 days

-do –

7 days

- do -

-

-

-

-

-

Apply a
load of
1.5 Kgs.

Instead of
1 kg. As
specified

in
Col.15.1

of

IS: 101 –
64

-
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ANNEXURE-II

Procedure for determining volume solids

1. Scope :
This method is applicable to the determination of the volume non-volatile matter of paint coatings.

2. Significance :
This method is intended to provide a measure of the volume of dry coating obtainable from a
given volume of liquid coating. This volume is considered to be the most equitable means of
comparing the coverage (square metre of surface covered at a specific film thickness per unit
volume) and also for calculating the wet film thickness of the given paint.

3. Apparatus
i) Analytical Balance
ii) Steel disc : Preferably stainless steel, 60mm dia, and 0.70mm thickness with a small hole 2

to 3mm from the edge. A fine wire such as chromel is attached through the hole
and madeof the appropriate length for suspending the disc in a liquid.

iii) Weight Box
iv) Beaker : 1 litre for weighing the disc in liquid.
v) Weight per litre cup for determining the specific gravity of the paint material and of the

suspending liquid if not known.
vi) Oven

4. Procedure

i) Dry the disk in an oven at 1050C for 10 minutes and cool.

ii) Weigh the disk in air, let it be W1 grams.

iii) Suspend the disk in water and weigh again. Let it be W2 grams.

iv) Calculate the volume of disk ‘V’ as follows:

V = W1-W2/d where ‘d’ is the density of the water at room temperature

v) Determine the weight of non-volatile content per gram of the liquid coating material by drying a
known amount of paint at 1050C for 3 hours. Let it be ‘W’ grams.

vi) Determine the specific gravity of the paint to the nearest 0.001 g/ml. by using weight per liter
cup. Let it be ‘p’.

vii) Dip the disk in the paint sample for 10 minutes, and take out the disc and allow the excess coating
material to drain off. Blot the coating material off the bottom edge of the disc so that beads or
drops do not dry on the bottom edge of the disc.

viii) Dry the disc in oven for 3 hours at 1050 C and cool.

ix) Weigh the coated disc in air. Let it be W3 grams.

x) Suspend the coated disc in water and weigh it. Let it be W4 grams.

xi) Calculate the volume of the coated disc as follows:
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V1 = W3-W4/d, where ‘d’ is the density of the water at room temperature.

xii) Calculate the volume of the dried coating as follows:

Volume of dried coating (Vd) = V1-V

xiii) Calculate the volume of the wet coating as follows:

Vw = W3-W1/WxP, where W = grams of non volatile matter in one gram of wet coating

P= Specific gravity of the paint.

xiv) Calculate the percentage volume solids of the paints as follows:

= V1 – Vx100 or Vdx100
Vw Vw

The volume of non volatile matter or the percentage volume solids of a paint is related to the covering
capacity and film thickness in the following manner:

a) Theoretical Coverage (m2/1) = % volume solids x 10
Dry film thickness (in microns)

b) Wet film thickness (in microns) = Dry Film thickness x 100 (in microns)

% volume solids.
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51 Mid Span Compression Joint and Repair Sleeve

1.0 Mid Span Compression Joint

1.1 Mid Span Compression Joint shall be used for joining two lengths of conductor.  The joint shall have a
resistivity less than 75% of the resistivity of equivalent length of conductor. The joint shall not permit
slipping off, damage to or failure of the complete conductor or any part thereof at a load less than 95%
of the ultimate tensile strength of the conductor.

1.2 In ACSR conductors, the joint shall be made of steel and Aluminium for jointing the steel core and
Aluminium respectively. The steel sleeve should not crack or fail during compression. The Brinnel
Hardness of steel sleeve shall not exceed 200. The steel sleeve shall be hot dip galvanised. The
Aluminium shall have Aluminium/alloy. Aluminium plugs shall also be provided on the line of demarcation
between compression and non compression zone.

2.0 Repair Sleeve

Repair Sleeve of compression type shall be used to repair conductor with not more than two strands
broken in the outer layer. The sleeve shall be manufactured from Aluminium and shall have a smooth
surface.  The repair sleeve shall comprise of two pieces with a provision of seat for sliding of the keeper
piece.  The edges of the seat as well as the keeper piece shall be so rounded that the conductor strands
are not damaged during installation.

3.0 Material and Workmanship

3.1 All the equipment shall be of the latest proven design and conform to the best modern practices adopted
in the power line field. The Supplier shall offer only such equipment as guaranteed by him to be
satisfactory and suitable for 11/33 kV transmission line application  and will give continued good
performance.

3.2 The design, manufacturing process and quality control of all the materials shall be such as to achieve
requisite factor of safety for maximum working load, highest mobility, elimination of sharp edges and
corners, best resistance to corrosion and a good finish.

3.3 All ferrous parts shall be hot  dip galvanised, after all machining has been completed. Nuts may,
however, be tapped (threaded) after galvanising and the threads oiled.  Spring washers shall be electro
galvanized as per grade 4 of IS-1573-1970. The bolt threads shall be undercut to take care of increase in
diameter due to galvanising. Galvanising shall be done in accordance with IS:2629-1985 / IS-1367 (Part-
13) and satisfy the tests mentioned in IS-2633-1986. Fasteners shall withstand four dips while spring
washers shall withstand three dips. Other galvanised materials shall have a minimum over range coating
of Zinc equivalent to 600 gm/sq.m and shall be guaranteed to withstand at least six dips each lasting
one minute under the standard Peerce test for galvanising unless otherwise specified.

3.4 The zinc coating shall be perfectly adherent, of uniform thickness, smooth, reasonably bright, continuous
and free from imperfections such as flux, ash, rust stains, bulky white deposits and blisters. The zinc
used for galvanising shall be of grade Zn.99.95 as per IS:209.

3.5 In case of castings, the same shall be free from all internal defects like shrinkage, inclusion, blow holes.
cracks etc.
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3.6 All current carrying parts shall be so designed and manufactured that contact resistance is reduced to
minimum and localised heating phenomenon is averted.

3.7 No equipment shall have sharp ends or edges, abrasions or projections and shall not cause any damage
to the conductor in any way during erection or during continuous operation which would produce high
electrical and mechanical stresses in normal working.  The design of adjacent metal parts and mating
surfaces shall be such as to prevent corrosion of the contact surface and to maintain good electrical
contact under all service conditions.

3.8 Particular care shall be taken during manufacture and subsequent handling to ensure smooth surface
free from abrasion or cuts.

3.9 The fasteners shall conform to the requirements of IS:6639-1972. All fasteners and clamps shall have
corona free locking arrangement to guard against vibration loosening.

4.0 Compression Markings

Die compression areas shall be clearly marked on each equipment designed for continuous die
compressions and shall bear the words ‘COMPRESS FIRST’ ‘suitably inscribed on each equipment where
the compression begins. If the equipment is designed for intermittent die compressions, it shall bear the
identification marks ‘COMPRESSION ZONE’ and ‘NON-COMPRESSION ZONE’ distinctly with arrow marks
showing the direction of compression and knurling marks showing the end of the zones.  The letters,
number and other markings on finished equipment shall be distinct and legible.

5.0 Drawings

5.1 The Supplier shall furnish detailed dimensioned drawings of the equipments and all component parts.
Each drawing shall be identified by a drawing number and Contract number. All drawings shall be neatly
arranged. All drafting and lettering shall be legible. The minimum size of lettering shall be 3 mm. All
dimensions and dimensional tolerances shall be mentioned in mm.

5.2 The drawings shall include

(i) Dimensions and dimensional tolerances

(ii) Material. Fabrication details including any weld details and any specified finishes and coatings.
Regarding material, designations and reference of standards are to be indicated.

(iii) Catalogue No.

(iv) Marking

(v) Weight of assembly

(vi) Installation instructions

(vii) Design installation torque for the bolt or cap screw

(viii) Withstand torque that may be applied to the bolt or cap screw without failure of component parts

(ix) The compression die number with recommended compression pressure.

(x) All other relevant technical details
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5.3 Theabove drawings shall be submitted in 3 copies with all the
detailsas stated above along with the bid document. After the placement of award. The Contractor shall
again submit the drawings in four copies to the Owner for approval. After Owner’s approval and
successful completion of all type tests, 10 more sets of drawings shall be submitted to Owner for further
distribution and field use at Owner’s end.

6.0 Tests

6.1 Type Tests

6.1.1 Mid Span Compression Joint for Conductor

(a)   Chemical analysis of materials ( as per Annexure – A)

(b)    Electrical resistance test

(c)     Heating cycle test

(d)     Slip strength test

6.1.2 Repair Sleeve for Conductor

(a)     Chemical analysis of materials

6.1.3 Flexible Copper Bond

(a) Slip Strength Test  ( as per Annexure – A)

6.2 Acceptance Tests

6.2.1 Mid Span Comprression Joint for Conductor and Earthwire

(a) Visual examination and dimensional verification

(b) Galvanising test

(c) Hardness test

6.2.2 Repair Sleeve for Conductor

(a)       Visual examination and dimensional verification

6.2.3 Flexible Copper Bond

(a) Visual examination and dimensional verification

(b) Slip strength test

6.3 Routine Tests

(a) Visual examination and dimensional verification

6.4 Tests   During Manufacture

On all  components as applicable
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(a) Chemical analysis of Zinc used for )
galvanising )

(b) Chemical analysis mechanical metallo- )
graphic test and magnetic particle ) As per Annexure-A
inspection for malleable castings )

(c) Chemical analysis, hardness tests and )
magnetic particle inspection for forgings )

7.0 Tests and Standards

7.1 Testing Expenses

7.1.1 Supplier shall indicate the laboratories in which they proposes to conduct the type tests.  They shall
ensure that adequate facilities for conducting the tests are available in the laboratory and the tests can
be completed in these laboratories within the time schedule guaranteed by them in the appropriate
schedule.

7.1.2 The Contractor shall intimate the Owner about carrying out of the type tests alongwith detailed testing
programme at least 3 weeks in advance of the scheduled date of testing during which the Owner will
arrange to depute his representative to be present at the time of carrying out the tests.

8.0 Sample Batch For Type Testing

8.1 The Contractor shall offer material for sample selection for type testing only after getting Quality
Assurance Programme approved by the Owner.  The Contractor shall offer at least three times the
quantity of materials required for conducting all the type tests for sample selection.  The sample for type
testing will be manufactured strictly in accordance with the Quality Assurance Programme approved by
the Owner.

8.2 Before sample selection for type testing the Contractor shall be required to conduct all the acceptance
tests successfully in presence of Owner’s representative.

9.0 Schedule of Testing and Additional Tests

9.1 The Supplier has to indicate the schedule of following activities

(a) Submission of drawing for approval.

(b) Submission of Quality Assurance programme for approval.

(c) Offering of material for sample selection for type tests.

(d) Type testing.

9.2 The Owner reserves the right of having at his own expense any other test(s) of reasonable nature
carried out at Contractor’s premises, at site, or in any other place in addition to the aforesaid type,
acceptance and routine tests to satisfy himself that the material comply with the specifications.
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9.3 The Owner also reserves the right to conduct all the tests mentioned in this specification at his own
expense on the samples drawn from the site at Contractor’s premises or at any other test centre.  In
case of evidence of non compliance, it shall be binding on the part of Contractor to prove the compliance
of the items to the technical specifications by repeat tests, or correction of deficiencies, or replacement
of defective items, all without any extra cost to the Owner.

10 Test Reports

10.1 Copies of type test reports shall be furnished in atleast six copies alongwith one original.  One copy shall
be returned duly certified by the Owner, only after which the commercial production of the concerned
material shall start.

10.2 Copies of acceptance test report shall be furnished in atleast six copies. One copy shall be returned, duly
certified by the Owner, only after which the   materials will be despatched.

10.3 Record of routine test report shall be maintained by the Contractor at his works for periodic inspection
by the Owner’s representative.

10.4 Test certificates of tests during manufacture shall be maintained by the Contractor.  These shall be
produced for verification as and when desired by the Owner.

11.0 Inspection

11.1 The Owner’s representative shall at all times be entitled to have access to the works and all places of
manufacture, where the material and/or its component parts shall be manufactured and the
representatives shall have full facilities for unrestricted inspection of the Contractor’s, sub-Contractor’s
works raw materials. manufacturer’s of all the material and for conducting necessary tests as detailed
herein.

11.2 The material for final inspection shall be offered by the Contractor only under packed condition. The
engineer shall select samples at random from the packed lot for carrying out acceptance tests.

11.3 The Contractor shall keep the Owner informed in advance of the time of starting and of the progress of
manufacture of material in its various stages so that arrangements could be made for inspection.

11.4 Material shall not be despatched from its point of manufacture before it has been satisfactorily inspected
and tested unless the inspection is waived off by the Owner in writing. In the latter case also the
material shall be despatched only after all tests specified herein have been satisfactorily completed.

11.5 The acceptance of any quantity of material shall in no way relieve the Contractor of his responsibility for
meeting all the requirements of the Specification, and shall not prevent subsequent rejection, if such
material are later found to be defective.

12.0 Packing and Marking

12.1 All material shall be packed in strong and weather resistant wooden cases/crates.  The gross weight of
the packing shall not normally exceed 50 Kg to avoid handling problems.

12.2 The packing shall be of sufficient strength to withstand rough handling during transit, storage at site and
subsequent handling in the field.
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12.3 Suitable cushioning, protective padding, dunnage or spacers shall be provided to prevent damage or
deformation during transit and handling.

12.4 Bolts, nuts, washers, cotter pins, security clips and split pins etc. shall be packed duly installed and
assembled with the respective parts and suitable measures shall be used to prevent their loss.

12.5 Each component part shall be legibly and indelibly marked with trade mark of the manufacturer and year
of manufacture.

12.6 All the packing cases shall be marked legibly and correctly so as to ensure safe arrival at their
destination and to avoid the possibility of goods being lost or wrongly despatched on account of faulty
packing and faulty or illegible markings.  Each wooden case/crate shall have all the markings stencilled
on it in indelible ink.

13.0 Standards

13.1 The Hardware fittings, conductor and earthwire accessories shall conform Indian/International Standards
which shall mean latest revisions, with amendments/changes adopted and published, unless specifically
stated otherwise in the Specification.

ANNEXURE – A

1.0 TESTS ON HARDWARE FITTINGS

1.1 Galvanising/Electroplating Test

The test shall be carried out as per Clause no. 5.9 of IS:2486-(Part-1) - 1972 except that both uniformity
of zinc coating and standard preecee test shall be carried out and the results obtained shall satisfy the
requirements of this specification.

1.2 Mechanical Strength Test of Each Component

Each component shall be subjected to a load equal to the specified minimum ultimate tensile strength
(UTS) which shall be increased at a steady rate to 67% of the minimum UTS specified.  The load shall be
held for five minutes and then removed.  The component shall then again be loaded to 50% of UTS and
the load shall be further increased at a steady rate till the specified UTS and held for one minute. No
fracture should occur.  The applied load shall then be increased until the failing load is reached and the
value recorded.

1.3 Mechanical Strength Test of Welded Joint

The welded portion of the component shall be subjected to a Load of 2000 kgs for one minute.
Thereafter, it shall be subjected to die-penetration/ ultrasonic test. There shall not be any crack at the
welded portion.

1.4 Clamp Slip Strength Vs Torque Test for Suspension Clamp
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The suspension assembly shall be vertically suspended by means of a flexible attachment.  A suitable
length of Conductor shall be fixed in the clamp.  The clamp slip strength at various tightening torques
shall be obtained by gradually applying the load at one end of the conductor. The Clamp slip strength vs
torque curve shall be drawn. The clamp slip strength at the recommended tightening torque shall be
more than 12.5% but less than 20% of conductor rated strength.

2.0 TESTS ON CONDUCTOR AND EARTHWIRE ACCESSORIES

2.1 Mid Span Compression Joint for Conductor and Earthwire

(a)Slip Strength Test

The fitting compressed on conductor/earthwire shall not be less than one metre in length. The test shall
be carried out as per IS:2121 (Part-II)- clause 6.4 except that the load shall be steadily increased to
95% of minimum ultimate tensile strength of conductor/earthwire and retained for one minute at this
load.  There shall be no movement of the conductor/ earthwire relative to the fittings and no failure of
the fittings during this one minute period.

(b)  Hardness Test

The Brinnel hardness at various points on the steel sleeve of conductor core and of the earthwire
compression joint and tension clamp shall be measured.

2.2 Flexible Copper Bond

a)Slip Strength Test

On applying a load of 3 kN between the two ends, stranded flexible copper cable shall not come out of
the connecting lugs and none of its strands shall be damaged.  After the test, the lugs shall be cut open
to ascertain that the gripping of cable has not been affected.

2.3 Chemical Analysis Test

Chemical analysis of the material used for manufacture of items shall be conducted to check the
conformity of the same with Technical Specification and approved drawing.

3.0 TESTS ON ALL COMPONENTS (AS APPLICABLE)

3.1Chemical Analysis of Zinc used for Galvanizing

Samples taken from the zinc ingot shall be chemically analysed as per IS-209. The purity of zinc shall
not be less than 99.95%.

3.2Tests for Forgings

The chemical analysis hardness tests and magnetic particle inspection for forgings, will be as per the
internationally recognised procedures for  these tests.  The, sampling will be based on heat number and
heat treatment batch. The details regarding test will be as discussed and mutually agreed to by the
Contractor and Owner in Quality Assurance Programme.

3.3Tests on Castings

The chemical analysis, mechanical and metallographic tests and magnetic particle inspection for
castings will be as per the internationally recognised procedures for these tests.  The samplings will be
based on heat number and heat treatment batch. The details regarding test will be as discussed and
mutually agreed to by the Contractor and Owner in Quality Assurance Pro



Volume-II : Section-II (B)
Technical Specification

603



Volume-II : Section-II (B)
Technical Specification

604

52 Terminal Block

All internal wiring to be connected to the external equipment shall terminate on terminal blocks,
preferably vertically mounted on the side of cabinet, junction box, terminal box and marshalling box.

The terminal blocks shall be made of moulded, non-inflammable thermosetting plastic. The material of
terminal block moulding shall not deteriorate because of varied conditions of heat, cold humidity,
dryness etc. that would be anticipated at the location where the equipment is proposed to be installed.

The terminal shall be such that maximum contact area is achieved when a cable is terminated. The
terminal shall have a locking characteristic to prevent cable from escaping from the terminal clamp
unless it is done intentionally. The terminal blocks shall be non-disconnecting stud type equivalent to
Elmex type CAT-M4.

The conducting part in contact with cable shall be tinned or silver plated. The terminal blocks shall be of
extensible design.The terminal blocks shall be of 1100 V grade and shall be rated to carry continuously
the maximum current that is expected to be carried by the terminals.

The terminal blocks shall be fully enclosed with removable covers of transparent, non-deterioration type
plastic material. Insulating barriers shall be provided between the terminal blocks. These barriers shall
not hinder the operator from carrying out the wiring without removing the barriers.

The terminals shall be provided with the marking tags for wiring identification.

The blocks shall be provided with 20% spare terminals unless otherwise specified. Unless otherwise
specified, terminal blocks shall be suitable for connecting the following conductors on each side.

All circuits except CT/VT Minimum of two 2.5 sq.mm copper flexible

All CT/VT circuits Minimum of 4 nos. of 2.5 sq.mm copper flexible

AC/DC Power supply circuit One of 16 sq. mm. Aluminium.

There shall be a minimum clearance of 250 mm between the first row of terminal block and the cable
gland plate or side of the box. Also the clearance between two rows of terminal blocks shall be a
minimum of 150 mm.

The arrangements shall be in such a manner so that it is possible to safely connect or disconnect
terminals on live circuits and replace fuse links when the cabinet is live. Cabinet wiring should be
suitable for 60ºC as the space heaters will keep the temperature 10º.C higher than the ambient.

For the Control and Relay Panels the terminal blocks for current transformer and voltage transformer
secondary lead shall be provided with test links and isolating facilities. Also current transformer
secondary leads shall be provided with short circuiting and earthing facilities.
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53 Wiring

All wiring shall be carried out with 1100 V grade stranded copper wires. The minimum size of the
stranded conductor used for internal wiring shall be as follows:

1. All circuits except CT circuits 2.5 sq.mm
2. CT circuits 2.5 sq. mm (minimum number of strands shall be 3 per conductor).

All internal wiring shall be securely supported, neatly arranged readily accessible and connected to
equipment terminals and terminal blocks.

Wire terminations shall be made with solderless crimping type of tinned copper lugs which firmly grip
the conductor and insulation. Insulated sleeves shall be provided at all the wire terminations. Engraved
core identification plastic ferrules marked to correspond with the wiring diagram shall be fitted at both
ends of each wire. Ferrules shall fit tightly on the wires shall not fall off when the wires and shall not fall
off when the wire is disconnected from terminal blocks.

All wires directly connected to trip circuit breaker shall be distinguished by the addition of a red coloured
unlettered ferrule. Number 6 & 9 shall not be included for ferrules purposes.

All terminals including spare terminals of auxiliary equipment shall be wired upto terminal blocks. Each
equipment shall have its own central control cabinet in which all contacts including spare contacts from
all poles shall be wired out. Inter-pole cabling for all equipment’s shall be carried out by the Contractor.
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54 Equipment Erection Notes

All support insulators, circuit breaker and other fragile equipment shall preferably be handled with
cranes with suitable booms and handling capacity.

The slings shall be of sufficient length to avoid any damage to insulator due to excessive swing,
scratching by sling ropes etc.

For cleaning the inside and outside of Hollow insulators only muslin of leather cloth shall be used.

Handling equipment, sling ropes etc. should be tested before erection and periodically for strength.

Bending of compressed air piping should be done by a bending machine and through clod bending only.
Bending shall be such that inner diameter of pipe is not reduced.

Cutting of the pipes wherever required shall be such as to avoid flaring of the ends, and only a proper
pipe cutting tool shall be used. Hack-saw shall not be used.

The Contractor shall arrange at site all the equipments, instruments and auxiliaries required for testing
and commissioning of equipment.

STORAGE OF EQUIPMENTS

The Contractor shall provide and construct adequate storage shed for proper storage of equipments.
Weather sensitive equipment shall be stored indoor. All equipments during storage shall be protected
against damage due to acts of nature or accidents. The storage instruction of the equipment
manufacturer/Owner shall be strictly adhered to.
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55 Danger Notice Plates

1. SCOPE

This Specification covers Danger Notice Plates to be displayed in accordance with rule No. 35 of Indian
Electricity Rules, 2003.

2. APPLICABLE STANDARDS

Unless otherwise modified in this specification, the Danger Notice Plates shall comply with IS:2551-
1982 or the latest version thereof.

3. DIMENSIONS

3.1 Two sizes of Danger Notice Plates as follows are recommended:

a) For display at 415 V installations - 200x150mm

b) For display at 11 KV (or higher voltages) installations - 250x200mm

3.2 The corners of the plate shall be rounded off.

3.3 The location of fixing holes as shown in Figs. 1 to 4 is provisional and can be modified to suit
the requirements of the purchaser.

4. LETTERINGS

All letterings shall be centrally spaced. The dimensions of the letters, figures and their respective
position shall be as shown in figs. 1 to 4. The size of letters in the words in each language and spacing
between them shall be so chosen that these are uniformly written in the space earmarked for them.

5. LANGUAGES

5.1 Under Rule No. 35 of Indian Electricity Rules, 2003, the owner of every medium, high and extra high
voltage installation is required to affix permanently in a conspicuous position a danger notice in Hindi or
English and, in addition, in the local language, with the sign of skull and bones.

5.2 The type and size of lettering to be done in Hindi is indicated in the specimen danger notice plates
shown in Fig. 2 and 4 and those in English are shown in Figs. 1 and 3.

5.3 Adequate space has been provided in the specimen danger notice plates for having the letterings in
local language for the equivalent of' Danger',' 415' '11000' and 'Volts'.

6. MATERIAL AND FINISH

The plate shall be made from mild steel sheet of at least 1.6mm thick and vitreous enameled white,
with letters, figures and the conventional skull and cross-bones in signal red colour (refer IS:5-1978) on
the front side. The rear side of the plate shall also be enamelled.

7. TESTS
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The following tests shall be carried out :

i) Visual examination as per IS:2551-1982

ii) Dimensional check as per IS:2551-1982

iii) Test for weather proofness as per IS:8709-1977 (or its latest version)

8. MARKING

Maker's name and trade mark and the purchaser's name shall be marked in such a manner and position
on the plates that it does not interfere with the other information.

9. PACKING

The plates shall be packed in wooden crates suitable for rough handling and acceptable for rail/road
transport.
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56 Number Plate (Support)

Weather proof number plate shall have unique name are to be installed on the pole support. The plate
shall be made from mild steel sheet of at least 1.6mm thick and vitreous enameled white, with letters in
signal red color (refer IS: 5-1978) on the front side. The rear side of the plate shall also be enameled.
The digits shall be as under:

110121

000001

226

Digits shall be displayed as detailed above having at-least 25mm height.  The over all size of the plate
shall be 200x250mmx1.6mm. The corners of the plate shall be rounded off. All lettering shall be
centrally spaced. The dimensions of the letters, figures and their respective position shall be as shown
above. The size of digits and spacing between them shall be so chosen that these are uniformly written
in the space earmarked for them. The type and size of digits to be written in English as indicated above.
The plate should be provided with 6mm dia holes in horizontal alignment for fixing to the pole by means
of Galvanized MS flat clamp of 25x3 mm size. The nut & bolts used for fixing of plate should be of
galvanized and washers of electro-plated. The bolt should be used of at-least 6mm diameter.

TESTS: The following tests shall be carried out:

i) Visual examination as per IS:2551-1982
ii) Dimensional check as per IS:2551-1982
iii) Test for weather proof-ness as per IS 8709-1977 (or its latest version).

Numbering Transformer/ Feeders/ Equipments ( in Grid Sub-Station ):

All augmented/ new power transformer, Breakers, Outgoing feeders,respective control panels, Kiosks
are to be named. Base should be painted with yellow paint and black digits should be displayed of at-
least 25mm height. Experienced painter should be used to provide this work. LT and HT bushing should
be colour coded, CT and PT panels are to be named. The Yellow base plate should be encircled by a
black strip. Naming shall be in the local as well as English language.

Numbering of control panel:

Name of Feeder should be displayed on front end and at rear end along with serial number of the
panel. Yellow base paint and 25mm high black digits are to be used for this purpose. The base paint
should be encircled by a black strip. Naming shall be in the local as well as English language.
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57 Cable Glands and Lugs

Cable glands shall be Double compression type, tinned/Nickel plated (coating thickness not less than 20
microns in case of tin and 10  to 15 microns in case of nickel) brass cable glands for all power and
control cables. They shall provide dust and weather proof terminations. They shall comprise of heavy
duty brass casting, machine finished and tinned to avoid corrosion and oxidation. Rubber components
used in cable glands shall be neoprene and of tested quality. Required number of packing glands to
close unused openings in gland plates shall also be provided.

The cable glands shall be tested as per BS: 6121. The cable glands shall also be duly tested for dust
proof and weather proof termination.

Cables lugs shall be tinned copper solder less crimping type conforming to IS: 8309 and 8394 suitable
for aluminum or copper conductor (as applicable). The cable lugs shall suit the type of terminals
provided. The cable lugs shall be of Dowell make or equivalent.
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58 Cables Tags and Markers

Each cable and conduit run shall be tagged with numbers that appear in the cables and conduit
schedule.

The tag shall be of aluminum with the number punched on it and securely attached to the cable conduit
by not less than two turns of 20 SWG GI wire conforming to IS: 280. Cable tags shall be of rectangular
shape for power cables and of circular shape for control cables.

Location of cables laid directly underground shall be clearly indicated with cable marker made of
galvanized iron plate.

Location of underground cable joints shall be indicated with cable marker with an additional inscription
“Cable Joint”.

The marker shall project 150 mm above ground and shall be spaced at analysis interval 30 meters and
at every change in direction. They shall also be located on both sides of road and drain crossings.

Cable tags shall be provided on all cables at each end (just before entering the equipment enclosure),
on both sides of a wall or floor crossing and on each duct/ conduit entry. Cable tags shall be provided
inside the switchgear, motor control centers, control and relay panels, etc., wherever required for cable
identification, such as where a number of cables enter together through a gland plate.

The price of cable tags and markers shall be included in the installation rates for cables/ conduits
quoted by the contractor.

Specific requirements for cabling for cabling, wiring, ferrules as covered in respective equipment section
shall also be complied with.

CABLE GLANDS

Double compression type cable glands shall be provided by the Contractor for all power and control
cables to provide dust and weather proof termination. Required number of packing glands to close
unused openings in gland plates shall also be provided.

CABLE LUGS

Solderless crimping of terminals shall be done by using corrosion inhibitory compound. The cable lugs
shall suit the type of terminals provided. Crimping tool used shall be of approved design and make.

Storage and handling of cable drums

Cable drums shall be unloaded, handled and stored in an approved manner. Rolling of drums shall be
avoided as far as practicable. For short distances, the drums may be rolled provided they are rolled
slowly and in proper direction as marked on the drum. In absence of any indication the drums may be
rolled in the same direction it was rolled during taking up the cables.

CABLE SUPPORTS AND CABLE TRAY MOUNTING ARRANGEMENTS

Cable trenches in the control room are normally provided with embedded steel inserts on concrete
floors/ walls. The Contractor shall secure supports by welding to these inserts or available building steel
structures.

Insert plates will be provided at an interval of 600 mm wherever cables are to be supported without the
use of cable trays, while at all other places these will be at an interval of 2000 mm.
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CABLE TERMINATIONS AND CONNECTIONS

The termination and connection of cables shall be done strictly in accordance with cable and termination
kit manufacturer’s instructions, drawing and/ or as directed by the Owner.

The work shall include all clamping, fittings, fixing, plumbing, soldering, drilling, cutting, taping, heat
shrinking (where applicable), connecting to cable terminal, shorting and grounding as required to
complete the job.

The equipment will be generally provided with un-drilled gland plates for cables/ conduit entry. The
Contractor shall be responsible for drilling of gland plates, painting, and touching up. Holes shall not be
made by gas cutting.

The Contractor shall tag/ferrule the control cable cores at all terminations, as instructed by the Owner.
In panels where a large number of cables are to be terminated and cable identification may be difficult,
each core ferrule may include the complete cable number as well. Spare cores shall be similarly tagged
with cable numbers and coiled up.

Control cables shall have stranded copper conductor. Bare portion of the solid conductors shall be
tinned after removing the insulation and shall be terminated directly without using cable lugs.

All cable entry points shall be sealed and made vermin and dust proof. Unused openings shall be
effectively closed.

If the cable-end box or terminal enclosure provided on the equipment is found unsuitable and requires
modification, the same shall be carried out by the Contractor with the approval of the Owner.

DIRECTLY BURIED CABLES

The Contractor shall construct the cable trenches required for directly buried cables. The scope of work
and unit rates for construction of cable trenches for cables shall include excavation, preparation of sand
bedding, soil cover, supply and installation of brick or concrete protective cover, back filling and
reaming, supply and installation of route markers and joint markers. The Contractor/Supplier shall
ascertain the soil conditions prevailing at site, before quoting the unit rates. Laying the cable and
providing protective covering shall be as per approved drawing.

Installation of cables

Power and control cables shall be laid in separate tiers. The order of laying of various cables shall be as
follows:

 Power cables on top tiers.
 Control, instrumentation and other service cables in bottom tiers.

Single core cable in trefoil formation shall be laid with a distance of three times the diameter of cables
between trefoil center lines. All power cables shall be laid with a minimum center to center distance
equal to twice the diameter of the cable.

Power and control cables shall be securely fixed to the trays/ supports. Trefoil clamps for single core
cables shall be pressure die-cast aluminum (LM-6). Nylon-6 or fiber glass and shall include necessary
fixing nuts. bolts, washer, etc. These are required at every 2 meter of cable run. Vertical and inclined
cable runs shall be secured with 25 mm wide and 2 mm thick aluminum strip clamps at every 2 m
Horizontal runs in cable trays and trenches shall be secured using 4 mm nylon cord at every 2 m.

Cables shall not be bent below the minimum permissible limit. The minimum bending radius of power
cables shall be 12D and that of control cables shall be 10D, where D is overall diameter of cable.
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Where cables cross roads, drains and rail tracks, the cables shall be laid in reinforced spun concrete or
steel pipes, buried at not less than one meter depth.

In each cable run some extra length shall be kept at a suitable point to enable one (for LT Cables) or
two (for H.T. cables) straight through joints to be made, should the cable develop fault at a later date.

Selection of cable drums for each run shall be so planned as to avoid using straight through joints.
Cable splices will not be permitted except where called for by the drawings, unavoidable or where
permitted by the Owner.

Control cable terminations inside equipment enclosures shall have sufficient lengths so that switching of
termination in terminal blocks can be done without requiring any splicing.

Metal screen and armour of the cable shall be bonded to the earthing system of the station, wherever
required.

Rollers shall be used at intervals of about 2.0 meters, while pulling cables.

All due care shall be taken during unreeling, laying and termination of cable to avoid damage due to
twist, kink, sharp bends, etc.

Cable ends shall be kept sealed to prevent damage.

Inspection on receipt, unloading and handling of cables shall generally be in accordance with IS:1255
and other Indian Standard codes or practices.

Wherever cables pass through floor or through wall openings or other partitions, wall sleeves with
bushes having a smooth curved internal surface so as not to damage the cables shall be supplied,
installed and properly sealed at no extra charges.

The erection work shall be carried out in a neat workmanlike manner and the areas of work shall be
cleaned of all scrap materials after the completion of work in each area every day. Contractor shall
remove the RCC/steel trench covers before taking up the work and shall replace all the trench covers
after the erection work in that particular area is completed or when further work is not likely to be taken
up for some time.

Contractor shall furnish three copies of the report on work carried out in a particular week, such as
cable numbers and a date on which laid, actual length and route, testing carried out, terminations
carried out, along with the marked up copy of the cable schedule and interconnection drawing wherever
the modifications are made.

In case the outer sheath of a cable is damaged during handling/ installation, the Contractor shall repair
it at his own cost, and to the satisfaction of the Engineer-in- Charge. In case any other part of a cable is
damaged, the same shall be replaced by a healthy cable, at no extra cost i.e. the Contractor shall not
be paid for supply, installation and removal of the damaged cable.

All cable terminations shall be appropriately tightened to ensure secure and reliable connections. The
Contractor shall cover the exposed part of all cable lugs whether supplied by him or not with insulating
type, sleeve or paint.
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59 Earth Knobs for LT Lines

1. SCOPE
This standard covers the requirements of knobs for supporting the neutral-cum-earth wire used for
earthing of metal parts of supporting structures of overhead power lines with a nominal voltage upto
1000V (refer Construction Standard B-3 & B-4).

2. APPLICABLE STANDARDS
Except when they conflict with the specific requirements of this specification, the earth knobs shall
conform to the latest version of IS:9511-1980.

3. MATERIALS
Earth knobs shall be made of cast iron.

4. GENERAL REQUIREMENTS
Earth knobs shall not have blow holes, shrinkage and other casting defects. The top and bottom flat
portion of earth knob shall be smooth and plain.

5. SHAPE AND DIMENSIONS
The shape and dimensions of earth knob shall conform to Fig. 1.

6. ACCEPTANCE TESTS
The following acceptance tests shall be carried out atleast on one knob for every 1000 nos.

6.1 Electrical Resistance
6.1.1 The electrical resistance of the earth knob shall be measured using a Kelvin

bridge. Adequate electrical contact shall be ensured against the two surfaces of the knob preferably
by using brass washers, soldered to the leads going to the bridge circuit. The washers shall be of
adequate size to ensure sufficient area of contact.

6.1.2 The electrical resistance of the earth knob, measured as given in 6.1.1 between the two flat portions,
shall not exceed 200 m ohms.

6.2 Mechanical Strength
The breaking strength at the neck of the earth knob shall not be less than 11,500 kg. when force is
applied in the direction shown in Fig. 2.

7. MARKING
Each earth knob shall be marked with the name of the manufacturer or his trade mark.
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60 GI Wires

1. SCOPE

This specification covers details of solid G.I. Wires for use in rural distribution system.

2. APPLICABLE STANDARDS

Except when they conflict with the specific requirements of this specification, the G.I. wires shall
comply with the provisions of IS:280-1978 and IS:7887-1975 or the latest version thereof.

3. APPLICATION & SIZES

G.I. wires covered in this Specification are intended for thefollowing applications :

Application Sizes (nominal dia)

Bearer wire for service 3.15mm (for single phase cables services ) 4
mm ( for three phase services)

Earthing of Transformers, poles & Fittings. 4 mm

Continuous Earthwire for. 11 KV lines 4 mm

Protective guarding at the crossing of
over-head power lines with roads,

railway tracts and
telecommunication lines

3.15, 4 and 5 mm

4. MATERIAL
4.1 The wires shall be drawn from the wire rods conforming to IS:7887-1975 or the latest version

thereof.
4.2 The requirements for chemical composition for the wires shall conform to IS:7887.
4.3 The wires shall be sound, free from split surface flaws, rough jagged and imperfect edges and

other detrimental defects on the surface of the wires.

5. GALVANISING
The wires shall be galvanised with ‘Heavy Coating’ as per IS:4826-1979 or the latest version
thereof.

6. GRADES
GI wires shall be classified into two grades based on their tensile strength :

Grade Tensile Strength
(MPa)

Annealed 300-550

Hard 550-900
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7. TOLERANCE IN DIAMETER

The tolerance on nominal diameter at any section of wire shall not exceed (±)2.5%. Further,
the maximum difference between the diameters at any two cross-sections of wires shall not
exceed 2.5%.

8. TESTS

The following tests shall be carried out in accordance with IS:280-1978 or the latest version
thereof as per sampling criteria stipulated therein :
i) Dimensional check (dia) - refer clause 7 above.
ii) Visual inspection regarding freedom from defects refer clause 4.3 above.
iii) Tensile test
iv) Wrapping test (for wire diameters smaller than 5mm)
v) Bend test (for wire diameters 5mm only)
vi) Coating test - refer clause 5 above
vii) Chemical composition

9. PACKING

The wires shall be supplied in 50-70 kg. coils, each coil having single continuous length. Each
coil of wire shall be suitably bound and fastened compactly and shall be protected by suitable
wrapping.

10. MARKING

Each coil shall be provided with a label fixed firmly on the inner part of the coil bearing the
following information :
a) Manufacturer’s name or trade mark
b) Lot number and coil number
c) Size
d) Grade (Annealed or Hard)
e) Mass
f) Length
g) ISI Certification mark, if any
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61 Hot Dip Galvanised GS Solid Wire
The hot dip galvanized MS Solid wire of sizes 5 mm, 4 mm and 3.15 mm diameters shall conform to the
relevant ISS specification, briefed here below: -

1) MATERIAL
The Mild Steel wire shall have the chemical composition maximum sulfur - .055%, Phosphorus –
0.055%, Carbon 0.25%. Zinc shall conform to grade Zen 98 specified in IS 209-1966 & IS: 4826-1979
with up to date amendments.

2) ZINC COATING

Zinc coating shall be in accordance with IS: 4826-1979 (Col.4.2.1) for heavily coated hard quality.

3) GALVANISING

Galvanizing shall be as per IS 2629-1966, IS: 4826-1979 with up to date amendments.

4) UNIFORMITY OF ZINC COATING

Uniformity of Zinc coating shall be as per IS 2633-1972 (Col.4.2.1 to 4.2.3) with up to date
amendments.

5) TENSILE PROPERTIES

The tensile strength of the wire after, galvanizing shall be between 55-95 Kg/Sq.mm (heavily coated
Hard as per IS: 4826-1979 Tables-1) ensuring MS wire Mechanical properties as per IS-28-1972 8.1 to
8.3.

6) FREEDOM FROM DEFECTS

As per IS 2629-1966 (Cl.6.1) & 4826-1979 (Col.4.3) & with up to date amendments, be ensured.

7) TESTS

During the process of manufacture/ fabrication and finish all tests for chemical, mechanical, galvanizing
as per IS-280-1979, IS: 1521-1972, IS1755-1961, IS: 6745-1972 & 4826-1979 be carried out. Test
certificate towards, chemical composition (as per above) shall be submitted for each lot offered for
inspection.

The following tests shall be conducted in presence of owner’s representative.

1. Visual Physical inspection and measurement of specified dimensions.
2. Coating test as per IS-1755-1961, IS: 2629-1966, IS: 2633-1972, IS: 4826-1969 & 1979 – IS:

6745-1972.
3. Adhesion test as per IS: 1755-1961, IS: 2629-1966, IS: 2633-1972, IS: 4826-1969 & 1979 – IS:

6745-1972.
4. Tensile strength and breaking load and elongation determined as per IS 1521-1972 with up to date

amendments.

8) PACKING

Packing shall be as per IS 280-1979 (Col.3.1) and each coil shall be between 50-100 Kg.

9) MARKING

As per IS: 280-1972 (Col.14.1 & 14.1.1) is required.
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62 Material Properties and Other Technical Requirements for Heat Shrinkable Cable
Terminations and Joints Suitable for XLPE Cables.

1) GENERAL: The term heat shrink refers to extruded or moulded polymeric materials which are cross
linked to develop elastic memory and supplied in expanded or deformed size or shape.

2) QUALIFYING EXPERIENCE: The kits should have satisfactory performance record in India in excess
of 5 years supported with proof of customers having had satisfactory use of these kits in excess of 5
years.

3) TYPE TEST REPORTS: The Joints and terminations should have been type tested and type test
reports made available.

4) KITS CONTENTS :  The Kits should  generally consist of:

(a) Heat shrinkable clear insulating tubes
(b) stress control tubing where necessary,
(c) Ferrule insulating tubing for joints,
(d) Conductive cable break outs for terminations, non tracking, erosion and weather resistant

tubing both outer / inner
(e) non tracking erosions and weather resistant outdoor sheds in case of terminations
(f) high permittivity mastic wedge
(g) Insulating mastic.
(h) Aluminium crimping lugs of ISI specification.
(i) Tinned copper braids
(j) Wrap around mechanical protection for joints.
(k) Cleaning solvents, abrasive strips.
(l) Plumbing metal.
(m) Binding wire etc. adequate in quantity and dimensions to meet the service and test conditions.

The kit shall have installation instructions and shall be properly packed with shelf life of over 3 years.



Volume-II : Section-II (B)
Technical Specification

623

63 4-in-1 & 6-in-1 DEEP DRAWN METAL METER BOX WITH MULTIPLE OUTGOING CONNECTOR
(MOC) FOR SINGLE PHASE ENERGY METERS

1. SCOPE
This specification covers the design, manufacture, testing, pre-dispatch inspection by purchaser and
supply of outdoor type MS sheet, Deep Drawn Metal Meter Box from the manufacturers having
satisfactory performance with Power Utilities in last 5 years. Metal Meter box shall be used for housing
4Nos. & 6Nos. single phase energy meters respectively of any make for electric connections of
General categories.

2. CONSTRUCTIONAL AND TECHNICAL PARTICULARS:
2.1 Metal Meter Box (MMB) shall be corrosion free. It should be suitable for housing four single phase

energy meters of any make. The MMB shall conform to attached drawings. The overall dimensions of
MMB shall be 560x425x140mm (i.e. height x width x depth) for 4-in-1 Meter Box and 920x425x140mm
(i.e. height x width x depth) for 6-in-1 Meter Box.

2.2 The Metal Meter Box (MMB) shall be made from 18 SWG CRCA MS sheet by Deepdrawn method. The
base and cover of the MMB shall be individually in one piece without any welding joint. The fixing of the
accessories like hinges, clamps, handle etc. shall be spot-welded. The cover of MMB shall be fixed with
three tamper proof hinges welded inside and not visible from outside.  The hinge pin diameter shall be
3mm.  Hinges shall be made from 1.6mm MS sheet.  The pins of hinges shall have head on top so that
it does not fall down after wear & tear. The door of MMB shall open from right to left by a minimum of
900. The collar of the door (cover) in closed position shall rest on the collar of the body (base) of MMB.
The collar of the door shall overlap the collar of the body of MMB by 8mm.  The collar of the body shall
be provided with good quality rubber gasket lining of minimum 4mm thickness.  Thickness of rubber
lining shall be such that it provides proper sealing between the cover & base of MMB to avoid
penetration of dust & ingress of water.  Rubber lining should be fixed with good quality adhesive so that
the same does not get removed on opening of the door. Three numbers ‘U’ shaped latch arrangement
shall be provided to Seal the cover with base as shown in drawing. 2mm & 8mm diameter hole shall be
provided in U-shaped latch for sealing wires & padlock. Holes provided for sealing & padlock should be
aligned when latch is in closed position. Strips of U-latch shall be welded from inner side of the box.
Complete U-latch arrangement shall be made from sheet thickness of 1.6mm and stainless steel rivet.

2.3 Viewing window openings of the size 90x100mm as indicated in the drawing shall be provided to
facilitate taking of meter readings.  Each Viewing window shall be provided with toughened glass of
5mm thickness.  Glass shall have scratchproof logo on the right side top corner of the glass.  Each glass
shall be fixed inside the cover of MMB, with powder coated single piece drawn metal frame (Glass
Holder) made of 20 SWG MS sheet fixed with min. four welded screws & nuts. The glass holder screws
& nuts shall be inside the cover so that it cannot be opened from outside. Glass holder shall have
rectangular cuttings as per details shown in drawing. The size of toughened glass shall be 110mm x
120mm so as to provide overlap of 10mm. The glass has to be fitted with a wrap around good quality
rubber ring without joint having minimum depth of 8mm, so that it can with stand weather effect.

2.4 A handle of minimum 75mm length, 10mm width and 20 SWG sheet thickness should be provided for
opening and closing of the cover at the place as shown in the drawing.

2.5 There shall be independent mounting arrangement for each meter as shown in the drawing. The meter
mounting arrangement shall consist of two slotted strips & hanger bracket welded on the base of box as
shown in drawing. The meter mounting arrangement should be raised from the base of Metal Meter Box
(MMB) body by 15mm. Zinc plated adjustable strip shall be provided on meter mounting arrangement
for fixing of the meters. Hanger bracket shall be provided with a screw of M4 threads and adjustable
strip shall be provided with two nuts of M4 threads and 25mm long screws for fixing of the meters.

2.6 Four Nos. pole-mounting holes of 10mm diameter at the back of Metal Meter Box (MMB) shall be
provided to fix the MMB on Poles.  For fixing of MMB on poles, suitable clamps complete with nut, bolts
& washers shall be provided with each box. For mounting of MMB on poles, 2 Nos. zinc plated / powder
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coated clamping strips shall be provided to fix the MMB with pole. Nuts & bolts shall be properly zinc
plated.

2.7 Louvers for ventilation shall be provided on the sidewalls of the box as shown in drawing. 20SWG
perforated sheet shall be welded from inside of the louvers suitable for IP-33 protection class.

2.8 Two holes for incoming cable (For Loop in and Loop out) shall be provided as shown in drawing. For
outgoing cables 4Nos. holes for 4-in-1 Meter Box and 6Nos. holes for 6-in-1 Meter Box shall be provided
as shown in the drawing. Cable holes shall be provided with superior quality rubber / plastic cable
glands. Internal diameter of incoming gland shall be 30mm (minimum), and for outgoing gland shall be
20mm. Glands shall be made such that internal diameter of glands provided for cables should be closed
with the film of minimum 1mm thickness. Cable will go through the cable glands by cutting the film of
the glands.

2.9 Multiple Outgoing Connectors (MOC) for Phase and Neutral shall be provided at the top of the MMB as
indicated in drawing. The Multiple Outgoing Connectors (MOC) shall be rated for minimum 300 Amp and
1100 Volts. Current carrying parts of MOC shall be protected & enclosed in a fire resistant insulated
casing. The insulation shall be made of suitable material capable of durably withstanding the
mechanical, electrical and thermal stresses to which it may be subjected in service. MOC shall be
provided with the holes for incoming & outgoing cables. MOC shall be such that the external conductors
inserted in the holes of MOC shall be connected by means of 2 Nos. screws which ensure that the
necessary contact pressure corresponding to the current rating of MOC is maintained. Current carrying
parts of Multiple Outgoing Connector including screws shall be at a safe distance from the outer edge of
the insulation and shall not be accessible by hand / finger. Multiple Outgoing Connectors (MOC) used
for Phase and Neutral shall have provision for fixing of one Nos. main incoming & one Nos. main
outgoing cable and 4 Nos. outgoing for 4-in-1 and 6Nos. outgoing for 6-in-1 Meter Box. MOC shall be
suitable for size of outgoing cable up to 10mm2 and main incoming & main outgoing cable up to
25mm2.  Multiple Outgoing Connectors (MOC) shall be provided in Red color for Phase and black color
for neutral. The Multiple Outgoing Connectors (MOC) shall be raised from the back side by minimum
25mm.

2.10 MMB shall be adequately protected against rust, water and corrosion both from inside and outside.  The
MMB shall be powder coated with Light Admiralty Grey colour (as per IS-5:1993 Colour No. 697).

2.11 Powder Coating:  The surface of the MMB shall be properly pre-treated and cleaned in 7 tank process
and shall be applied with a powder coating of 40 micron thickness on outer side and inside. The facility
for 7-Tank Phosphating & powder coating shall be in house of the tenderer / manufacturer to ensure
proper quality since these boxes are for outdoor applications.

2.12 Two earthing bolts of diameter 8mm and 25mm long shall be welded from inside of the box and shall
be provided with 2 nuts & washer. Earth marking shall be duly embossed near the earth bolts. There
shall be no powder coating on the earthing bolts.

2.13 All the screws, nuts and washers shall be properly zinc plated.

2.14 The tolerance permissible on the overall dimension of the Metal Meter Box (MMB) shall be (±) 3.5%
and permissible tolerance on weight shall be -2%. Any weight on positive side will be acceptable.
However, the tolerance for the fittings shall be (±) 3%. In case of an order, the actual weight of
sample shall be mentioned for supplies.

2.15 Danger Marking shall be provided on the box in red colour.

2.16 Utility name and manufacturer name shall be provided on the door of meter box.

3. The box shall comply with the requirement of IP33. The box shall be fully type tested along with dimensions,
as per the requirement of IS 13947 (Part-1):1993. The type test shall be carried out from the govt.-
approved laboratories & shall be submitted along with the tender failing which Part-III of tender (Price
Bid) of the firm shall not be opened. Government approved laboratories should be accredited by the
National Board of Testing & Calibration Laboratories (NABL) of Govt. of India. The type test report shall
not be older than 3 years.
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4. INSPECTION:
The manufacturer / supplier shall give minimum 14 days advance notice about the readiness of material
at his works. Representative of the Power Utility will inspect the material for conformity with
specification before the same is accepted.

5. TESTS:
Following tests shall be performed on the box during inspection:

5.1 Visual Examination: -

The MMB shall be inspected visually, externally and internally for proper Powder Coating layer, fitting of
all the components in accordance with technical Specification.

5.2 Verification of dimensions: -

Verification of dimensions, external / internal clearances will be carried out as per technical
specifications.

5.3 Verification of fittings: -

Components like insulated Multiple Outgoing Connectors, screws etc will be verified as per technical
specification and usage requirement.

5.4 High voltage withstand test at 2.5KV: -

The A.C. voltage of 2.5KV, 50HZ shall be applied for one minute as follows:

a) Between Phase & Neutral

b) Between Phase and earth screw

c) On the insulation of Multiple Outgoing Connector.

There shall not be any puncture or flash over during this test.

5.5 Current Carrying Capacity: -

The Current of 300 AMP shall be applied for 30 minutes through high current source on each Multiple
Outgoing Connector. There shall not be overheating of the Connectors during this test.

6. PACKING:
The Metal Meter Box (MMB) shall be suitably packed in 3 ply corrugated boxes in order to avoid damage
in transit.

7. PAST EXPERIENCE:
The firm must have supplied the NIT quantity or similar item to any Power utility in any one financial
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year in last 5 years. Past performance of the manufacturer firm with Power utilities should be
satisfactory both in quality and adhering to delivery schedule in last 5 years. Supporting documents
shall be submitted along with the tender.

8. Prototype & Drawings:-
The manufacturer has to manufacturer the prototype Unit for each rating as per this specification before
bulk manufacturing. The manufacturer should intimate the readiness of prototype to employer. The
Project Manager will inspect the prototype for approval. The manufacturer should submit the final
drawings in line with this specification and prototype to employer for approval before bulk
manufacturing. The approval of prototype & drawings shall be a responsibility of
manufacturer/Contractor. Tentative drawing of box is enclosed herewith.
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64 20-in-1 Meter Pillar Box (MPB) for single phase meters

1. SCOPE:

This specification covers the design, manufacture, inspection, testing and supply of outdoor type M.S.
sheet, Meter Pillar Box from the manufacturers having satisfactory performance with power utilities in
last 5 years. Meter Pillar Box shall be used for housing Single Phase meters for electric connections of
general category.

2. CONSTRUCTIONAL AND TECHNICAL PARTICULARS:

2.1 The meter pillar box shall conform to tender drawings. It should be suitable for housing 20 Nos. single
phase energy meters of any make. The overall dimensions of the Meter Pillar Box shall be
1280mmx1115mmx200mm (i.e. height x width x depth) with suitable canopy at the top. A sliding bolt
of 20mm width, 6mm thickness & 245mm length to be provided for extra locking as well as sealing
arrangement to be provided as shown in Annexure-1& 8. Hole of 8mm shall be provided in the sliding
bolt to provide the padlock. Other parts of the latch shall be made from 2mm thick MS sheet. The
sliding bolt shall be duly powder coated. Suitable openings to drain out rain water, of minimum size be
provided at bottom so that no reptile is able to enter pillar box.

2.2 Pillar box shall be fabricated from 18 SWG (1.2mm), M.S sheet by die-press method and having bottom
frame made out of MS angle 40mmx40mmx5mm.The MS Angle Iron used should be manufactured by
any 'BIS' approved manufacturer. The name of the manufacturer shall be marked on the angle iron and
the document showing BIS approval of the manufacturer shall be shown to the inspecting officers and
attached with the inspection report. Single piece of MS sheet be used for three side of box i.e. back, left
and right side be of one piece. Top side of the same sheet must be bent at 900 from all three sides by
15mm and shall be welded at corners for strengthening of the box. For fabricating the box, maximum 4
Nos. of pieces should be used i.e. one piece for three sides, second piece for bottom side third & fourth
piece for top side with canopy. In addition to this, left & right doors (as shown in Annexure 2 & 3) have
to be fixed with hinges. All the welding joints should have 15mm overlapping. The meter pillar box shall
have door (with left & right side partition) for facilitating access to meter reading from outside. Two
holes of about 6mm diameter shall be provided on each side of upper canopy (as shown in drawing )
for fixing cable spacers at site.

2.3 All the steel sections used in fabrication shall be carefully leveled and straightened before any work is
done on them. No rough edges shall be permitted anywhere throughout the work. The material shall be
capable to withstand mechanical, electrical and thermal stresses as well as the effects of humidity,
which are likely to be encountered during its service. Welding shall be MIG welding or spot welding
only. Welding work shall be done carefully so as to avoid over heated spots, cavities, porosity, burns
and dents etc.

2.4 The hinge arrangement of the door shall consist of three-tamper proof inside hinges not visible from
outside. Each door shall have minimum three hinges. One end of Hinges should be welded on inside of
the door and other end should be fixed with Pillar Box by minimum three screws. Hinges arrangement
shall be made from 16SWG (1.6 mm) M.S. Sheet. For extra strengthening of the doors, C-shaped
channels shall be spot welded/ MIG welded from inside of the box (as shown in tender Drawing). Two
no. such Channels shall be provided on the left door and one no. on the right door. The thickness of the
sheet of channels shall be 1.2 mm. Viewing window opening of the size 90x100 mm as indicated in
drawing (Drawing) shall be provided on the doors to view meter readings of Meters installed inside the
Pillar Box. Viewing window shall be provided with toughened glass of 5mm thickness fixed from inside
of the doors. Glass shall have scratchproof logo of utility of minimum 10mm height on the right side top
corner of the glass. This glass shall be fixed from inside of the doors of pillar box, with single piece
drawn metal frame with powder coating (Glass Holder) made of 20 SWG (0.9 mm) MS sheet fixed with
min. four screws. Glass holder shall have rectangular cuttings as per details shown in Drawing. The size
of toughened glass shall be 110x120mm so as to provide overlap of 10mm with viewing window. Glass
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has to be fitted with a wraparound rubber ring, in one piece, having minimum depth of 8 mm, made
from good quality rubber so that it can withstand weather effect.

2.5 Door shall be provided with M.S. handle and locking arrangement (with one key) and suitable gasket, in
4 no. pieces (one piece for each side) with no gap at the joints, to make vermin proof as indicated in
drawing (Drawing). Door shall be provided with three point locking arrangement. M.S locking rod of
diameter 10mm (±0.5mm) with protrude of minimum 10mm at top & bottom,  provided to prevent
opening of the door in locked condition. Locking Patti should be provided from inside of door at the
center, for locking purpose so that box gets locked from top, bottom & center in locked condition. The
3-point locking arrangement Patti should move inside the slot provided in the left & right door.
Movement of locking Patti & locking rods should be linked with movement of outer handle. Locking rod
shall lock the doors by sliding over the rollers provided on the top and bottom of the pillar box. Latch of
suitable size, duly powder coated shall be provided on top and bottom on inside of the left door having
utility name or logo. There should be a rubber/nylon washer in one piece, fixed with adhesive, between
handle and the door to avoid penetration of rain water in Pillar Box through handle. One central lock
with brass levers shall be provided inside the door. Key way shall be provided on the door for operating
the lock from outside. Key way shall be provided with a cover. Locking arrangement shall be provided
with Cover from inside. Keys provided shall be Master key type for ease of handling by utility staff. The
handles provided should be of removable type.

2.6 Insulated Aluminium Bus bars for 3 Phases and Neutral shall be provided at the top of Pillar box as
indicated in drawing. Three Nos. Aluminium bus bars of minimum 300 mm² with suitable length for R, Y
and B phase and one Aluminium bus bar of 400mm² with suitable length shall be provided for neutral.
Minimum clearance between each insulated bus bar shall be 60mm & end clearance from pillar box wall
shall be minimum 75mm. These insulated bus bars shall be raised from the backside by minimum
25mm. Bus bars shall be protected & enclosed in a fire resistant insulated casing rated for 1100 V. The
insulation shall be made of suitable material capable of durably withstanding the mechanical, electrical
and thermal stresses to which it may be subjected in service. The insulated bus bars shall be provided
with the holes for incoming & outgoing cables in such a way that the external conductors inserted in the
holes of bus bars shall be connected by means of bolts/studs which ensure that the necessary contact
pressure corresponding to the current rating of insulated bus bars is maintained. Aluminium bus bars
including all live parts shall be at a safe distance from the outer edge of the insulation and shall not be
accessible by hand. These insulated bus bars used for R-Y-B Phases and Neutral shall provide
connections for 20 energy meters to be installed in the Pillar box. Each insulated bus bar shall have
arrangement for fixing of 2Nos.main 4 Core XPLE cable of size up to 95mm2 from the upper side of each
bus bar by providing suitable arrangement/mechanism in such a manner that the main cable shall be
connected from the upper side of bus bars and do not hang on the insulated bus bars. Each cable up to
95mm2 shall be fixed with 2 Nos. M12 bolts / studs. Insulated bus bars shall be provided in Red, Yellow,
Blue and Black color for R-Y-B Phases and neutral respectively.

2.7 There should be independent mounting arrangement for each meter and it should be raised from the
back side of pillar box by 35mm. Each meter mounting arrangement shall be provided with the 6mm
thick fire resistant insulating, hanger strip and adjustable strip as per drawings. Meter shall be fixed on
these insulated strips. The supplier shall supply three mounting M.S. Screw, one screw with 4mm
diameter for Hanger point and two Screws (M4 x 35mm) with nuts in the slots of each adjustable strip.
The insulation provided should be fire resistant and sufficient gap should be provided so that the screws
used for fixing the meters do not touch metal plate at the back or the metal strip.

2.8 For outgoing service cables, 20 Nos. holes with rubber cable glands of internal diameter 19mm shall be
provided on both side walls of the pillar box (10 Nos. on each side wall). All cable glands shall have
grooves of minimum 5mm depth for proper fixing with pillar box sheet. The glands shall be fixed with
the central groove over the pillar box sheets, so that half of the gland is inside the pillar box with the
other half outside the pillar box. The fire resistant insulation sheet shall be fixed firmly on inside the
pillar box, on both sides for the outgoing service cables (each sheet having 10no. holes corresponding
to the cable glands). The dia. of the holes in the fire resistant sheets shall be 20 mm. and the diameter
of the holes in the pillar box for fixing of cable glands for outgoing service cables shall be 25mm.



Volume-II : Section-II (B)
Technical Specification

629

The diameter of holes for main incoming and outgoing main cables shall be 60 mm with cable
gland of internal diameter 45mm to be provided in the lower wall of the pillar box. All rubber cable
glands shall be properly fixed with suitable adhesive such that, the same does not get removed from
Pillar box. Rubber glands shall be made such that internal diameter of glands provided for cables should
be closed with the Rubber film of approximately 1mm thickness. Cable will go through the cable glands
by piercing the rubber film of the glands.A fire resistant insulation sheet corresponding to the main
incoming and outgoing main cables shall be firmly fixed on inside of the pillar box. The diameter of the
holes in the insulation sheet shall be about 50mm.3NosFire resistant perforated insulation sheets (with
requisite undercuts for easy movement of outgoing cables from meters) shall be provided as vertical
partition between each meter column for better heat dissipation.

2.9 Suitable cable clamps as shown in the drawing shall be provided in the pillar box to hold the main
cables.

2.10 Louvers for ventilation shall be provided on the sidewalls of the pillar box, top of the front and back side
below the canopy as shown in drawing. Louvers shall also be provided in the lower wall of the pillar
box. 20SWG (0.9 mm) perforated sheet shall be welded from inside of the louvers.

2.11 Bolts of diameter 10 mm and 35 mm length with 2 Nos. plain washers and two no. nut are to be
provided on both the sides for earthing the metallic body of the pillar box (Drawing). Earthing bolts is to
be provided on the earth clamps welded on both sides of the meter pillar box. The earthing bolt should
be provided from inside of the earth clamp. Earthing nut bolt & washer should be zinc plated. There
should be no powder coating on top surface of earth clamp and earthing bolts. The thickness of the
sheet of the earth clamp (as shown in Drawing) shall be 2mm.

2.12 40mmx40mmx5mm angle iron frame with 4 Nos. 750 mm length must be provided as legs of pillar box.
The Angle Iron to be used for frame and the legs shall be manufactured by any 'BIS' approved
manufacturer. The name of the manufacturer shall be marked on the angle iron and the document
showing BIS approval of the manufacturer shall be shown to the inspecting officers and attached with
the inspection report.Eight nos. (3 no. each on front & backside and one no. each on left & right sides)
Mounting bolts of M10 should be welded on the top of base angle frame to hold the pillar box. Bolts
shall be welded to angle frame such that it moves inside the mounting holes made at the bottom of the
pillar box and is fixed from inside with nuts & washers. Angle frame should be interchangeable with all
pillar boxes. The pillar box should fit on inside of the angle frame, on top of the legs. Further, the legs
should be welded with overlap with the angle iron frame. Also there should be anchors of M.S. sheet of
square shape with 4" sides of 2.5mm thickness, fixed on bottom of legs.

2.13 The tolerances permissible on various dimensions of the pillar box shall be  2%.

2.14 Rubber sealing/lining at least be 3mm thick shall be provided on 4 sides of the box in 4 no. pieces (one
piece for each side) with no gap at the joints. to ensure proper closing of the outer door and to avoid
ingress of water. It should be properly glued on the surface with the help of suitable adhesive so that
the same does not get removed by itself on opening the door.

2.24 2.15 The pillar boxes (including Glass Holders) should be powder coated with light admiralty grey
shade (Shade No-697 as per IS: 5:2007) suitable for outdoor use. The surface of the pillar boxes and
Glass Holders shall be properly pre-treated and cleaned in 7 tank process and shall be applied with a
powder coating of about 40 micron thickness on outer side and inside. The facility for 7-Tank
Phosphating & powder coating shall be in house of the tenderer / MMB manufacturer to ensure proper
quality.

3.0 WIRING OF PILLAR BOX:

For Internal wiring of Pillar Box, 'ISI' marked PVC insulated, unsheathed Copper cable of 10mm2, shall
be used. Copper cable shall have 140 strands of Copper wire with 0.3mm diameter. Red, Yellow & Blue
colour wires shall be used for Phases R, Y, and B respectively. White or black colour wires shall be used
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for neutral connections. All technical parameters of the offered copper cable shall be as per IS: 694 and
the tenderer shall mention in tender, all these technical parameters, including those not specified in the
ISS. Each wire shall have pin lugs at meter end. Lugs should have compression joint with cable to
establish a good electrical and mechanical contact. Lugs should be suitable for cable of 10mm2 and
should be made of Copper and coated with tin. Other end of each wire shall be fixed to Insulated bus
bars with 2 Nos. M6 bolt / stud duly zinc plated. Length of each wire shall be such that the Pin lug end
of wire should be suitable for smallest and biggest meter. All the wires shall be properly dressed & tied
together with cable nylon tie. The ends of cable should be provided with suitable cover to avoid short
circuit in case of spare cables.

4.0 TESTING FACILITIES:

The tenderer must have the following minimum testing facilities in house: -

i) High Voltage Tester.

ii) High Current Source.

iii) Megger

iv) Powder Coating thickness Measuring instrument.

v) Measuring instruments like Vernier, Micrometer, Measuring Tapes / Scales.

vi) Facility for carrying out acceptance tests on copper cable as per IS: 694. In case a firm do not have this
facility, the said tests on the copper cable shall be got carried out from Govt. / Independent test house/
works of the cable manufacturer, (subject to availability of the complete acceptance tests facilities) if a
firm so desires.

5.0 SAMPLING PLAN:

One no sample per 100 nos pillar boxes of the offered lot shall be taken for carrying out pre-dispatch
inspection by the inspecting officers.

6.0 MARKING:

Utility Name or Logo as shown in the drawing  shall be embossed on the outer door and on the side
opposite to the door on which door handle is fixed. Also manufacturers name should be embossed on
the outer door with handle. Danger Notice as per Drawingshould be printed in Red on outer door.

P.O. NO. & date and Sr. No. of MPB shall also be indelibly marked or embossed at a suitable place on
the left door of MPBs, which should be of minimum 5mm height and clearly visible.

7.0 INSPECTION:

Each lot offered shall be inspected at the works of manufacturer by the inspecting officers of purchaser.
The manufacturer shall give minimum 14 days’ notice about readiness of material at his works for pre-
dispatch inspection by the purchaser. The material shall be inspected for conformity with the
specification before the same is accepted.

8.0 TESTS:

Following acceptance tests shall be carried out while inspecting lot of material offered.

a) Visual Examination:

The Meter Pillar box will be inspected visually, externally and internally for proper Powder Coating layer,
fitting of all the components in accordance with technical Specification.

b) Verification of dimensions:

Verification of dimensions, external / internal clearances will be carried out as per technical
specifications.

c) Verification of fittings:
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Components like insulated bus bars, Lugs, Glass, Locks etc will be verified as per technical specification.
Inspecting officers shall check that Angle Iron used for the angle iron frame & legs is manufactured by
any 'BIS' approved manufacturer and record the same in inspection reports. A copy of ISI license of the
angle iron shall be enclosed with inspection reports

d) High voltage withstand test at 2.5KV:

The A.C. voltage of 2.5KV, 50HZ shall be applied for one minute as follows:

i) Between live parts of each insulated bus bars.

ii) Between live part of each insulated bus bar and earthing bolts

iii) On insulation of bus bars.

iv) On PVC coating of PVC wires.

There shall not be any puncture or flash over during this test.

e) Current Carrying Capacity:

i) The Current of 60Amp shall be applied for 30 minutes through high current source on the PVC cables.
There shall not be overheating of the PVC cables during this test.

ii) The current of 300Amp shall be applied for 30 minutes through high current source on each insulated
bus bar. There shall not be overheating of the insulated bus bar during this test.

f) Earth Continuity Checking Test:

Earth Continuity shall be checked by Megger between two earthing terminals brought out on either side
of Meter Pillar Box.

g) From the lot offered by the firm for inspection, sample of PVC cable shall be tested for complete
acceptance tests as per IS-694:1990, at the works of the firm (if facility available). In case the testing
facilities are not available with the firm, the samples shall be got tested from any Govt./ Independent
Test House, for which samples shall be sealed by inspecting officers, at the cost of firm. Out of the
offered lot of Pillar Boxes, 2 no. samples of copper cable shall be taken from 2 no sample pillar boxes
for testing, which shall be to supplier's account. One no sample shall be tested/ sealed for sending the
same to test house. The second sample shall be retained as counter sample. The tenderers shall
indicate whether they propose in house acceptance testing of cable or from test house. Alternatively,
the acceptance tests on the samples of copper cable can also be got carried out by inspecting officers at
works of the cable manufacturer, (subject to availability of the complete acceptance tests facilities) if a
firm so desires.

Inspecting officers shall check original documents regarding procurement of corresponding quality of ISI
marked PVC copper cables for the offered lot of pillar boxes and attach an attested/signed photocopy of
the said documents with each lot's inspection report. A copy of BIS license of the cable shall also be
enclosed.

9.0 The box shall comply with the requirement of IP-33. The box shall be fully type tested for IP-33 with
dimensions as per the requirement and IS 13947: 1993/other relevant standards, if any. The type test
shall be carried out from the govt. approved laboratories. Government approved laboratories should be
accredited by the National Board of Testing & Calibration Laboratories (NABL) of Govt. of India. The
type test certificates must not have been issued earlier than three years from the original date of order.

10.0 PACKING:

Pillar Box shall be suitably wrapped to avoid damage in transit and handling. The Pillar boxes shall be
suitably wrapped in 6mm to 8mm Expandable Poly Ethylene (EPE) foam and then shrink wrapped with
Polythene Plastic sheet in order to avoid damage in transit and handling.

11.0 Prototype & Drawings:-

The manufacturer has to manufacturer the prototype Unit for each rating as per this specification before
bulk manufacturing. The manufacturer should intimate the readiness of prototype to employer. The
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Project Manager will inspect the prototype for approval. The manufacturer should submit the final
drawings in line with this specification and prototype to employer for approval before bulk
manufacturing. The approval of prototype & drawings shall be a responsibility of
manufacturer/Contractor. Tentative drawing of box is enclosed herewith.
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26 REC/DDUGJY/33/11kV PSS Layout/20B

27 REC/DDUGJY/33/11kV PSS Layout/21

28 REC/DDUGJY/33/11kV PSS Layout/22A

29 REC/DDUGJY/33/11kV PSS Layout/22B

30 REC/DDUGJY/33/11kV PSS Layout/22C

31 REC/DDUGJY/33/11kV PSS Layout/23

32 REC/DDUGJY/33/11kV PSS Layout/24

33 REC/DDUGJY/33/11kV PSS Layout/25

34 REC/DDUGJY/33/11kV PSS Layout/26

35 REC/DDUGJY/33/11kV PSS Layout/27

36 REC/DDUGJY/33/11kV PSS Layout/28

37 REC/DDUGJY/33/11kV PSS Layout/29

38 REC/DDUGJY/33/11kV PSS Layout/30A

39 REC/DDUGJY/33/11kV PSS Layout/30B

40 REC/DDUGJY/33/11kV PSS Layout/31A

41 REC/DDUGJY/33/11kV PSS Layout/31B

1 REC/DDUGJY/LT-ACC-ABC/01

2 REC/DDUGJY/LT-ACC-ABC/02

3 REC/DDUGJY/LT-ACC-ABC/03A

4 REC/DDUGJY/LT-ACC-ABC/03B

Structure Details of Tower Type-"T1"

11 KV Beam Structure

33 KV Beam Structure

Details Of Cable Trenches (Inside Control Room)

Detail Of Bondary Wall For Switchyard With Entrance Gate

Detail Of Fencing For Switchyard With Gate Arrangement

Foundation Detail of 33KV VCB & CT

Foundation Detail of 33KV ISO, HG Fuse and 11KV ISO

Details of Girder Type"G2"

Details of Girder Type"G3"

Structure Detail of 33KV LA

Structure Detail of 33KV PI

Details Of Cable Trenches (Switchyard Area)

Structure Details of Tower Type-"T3"

Structure Details of Tower Type-"T3A"

Layout Section of 33/11 KV Substation

Details of Girder Type"G1"

Details of Girder Type"G4"

Structure Details of Tower Type-"T2"

Structure Details of Tower Type-"T2A"

Single Line Diagram of 1x3.15MVA (Type-A)

33/11KV Substation with Indoor 11kV Switchgear

G.A. of Control Building

Septic Tank & Soak Pit Details

33 KV Tower Structure Marked T1

33/11 KV Substation Single line diagram-SLD

Layout of Earthing in New 33/11kV S/s for Murram Soil

Layout of Earthing in ADD. 33/11kV S/s for Murram Soil

Layout of Earthing in New 33/11kV S/s for Hard Rock

33-11 KV sub-station metering arrangement

Stainless Steel Straps (20x0.7) & Buckles

Universal Pole Bracket

Anchoring Assembly (Cable Range 25-50 sqmm.)

Anchoring Assembly (Cable Range 70-95 sqmm.)

Details of RCC Road and Drain

Category: LT AB Cable

Single Line Diagram of 1x5MVA (Type-B)

33/11KV Substation with Indoor 11kV Switchgear

Single Line Diagram of 2x5MVA (Type-C)

33/11KV Substation with Indoor 11kV Switchgear

Layout of Earthing in ADD. 33/11kV S/s for Hard Rock

Layout of Earthing in New 33/11kV S/s for Black Cotton Soil

Layout of Earthing in ADD. 33/11kV S/s for Black Cotton Soil
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6 REC/DDUGJY/LT-ACC-ABC/05A

7 REC/DDUGJY/LT-ACC-ABC/05B

8 REC/DDUGJY/LT-ACC-ABC/06A

9 REC/DDUGJY/LT-ACC-ABC/06B

10 REC/DDUGJY/LT-ACC-ABC/07A

11 REC/DDUGJY/LT-ACC-ABC/07B

12 REC/DDUGJY/LT-ACC-ABC/07C

1 REC/DDUGJY/GEN/01

2 REC/DDUGJY/GEN/02

3 REC/DDUGJY/GEN/03

4 REC/DDUGJY/GEN/04

5 REC/DDUGJY/GEN/05A

6 REC/DDUGJY/GEN/05B

7 REC/DDUGJY/GEN/05C

8 REC/DDUGJY/GEN/05D

9 REC/DDUGJY/GEN/06

10 REC/DDUGJY/GEN/07

11 REC/DDUGJY/GEN/08

12 REC/DDUGJY/GEN/09A

13 REC/DDUGJY/GEN/09B

14 REC/DDUGJY/GEN/10

15 REC/DDUGJY/GEN/11A

16 REC/DDUGJY/GEN/11B

17 REC/DDUGJY/GEN/12

18 REC/DDUGJY/GEN/13

19 REC/DDUGJY/GEN/14

20 REC/DDUGJY/GEN/15

1 REC/DDUGJY/LT/01

2 REC/DDUGJY/LT/02A

3 REC/DDUGJY/LT/02A

4 REC/DDUGJY/LT/03

5 REC/DDUGJY/LT/04

6 REC/DDUGJY/LT/05

7 REC/DDUGJY/LT/06

8 REC/DDUGJY/LT/07A

9 REC/DDUGJY/LT/07B

10 REC/DDUGJY/LT/08

Pin Insulator

Stone/RCC Base Plate For stay set

Stay Set Arrangement on PCC/PSC Pole

Guy end assembly (using Helically formed Fitting)

Guying arragement of single and double guy

Stay Set Arrangement on PCC/PSC Pole

GA of LT Line Formation on Single (In Line Arrangement) With LT AB Cable

GA of LT Line Formation on Single (Dead End Arrangement) With LT AB Cable

GA & Component Details of AB Cable Connections And Tappimng Arrangement

Service Clamp

RCC Base PAD For PCC/PSC Pole

Spiral/Coil Earthing Details

Pipe Type Earthing Details

415/240 V lines conductor formation and clearances horizontal formation

Multiport Insulation Piercing Connector Stripping/Piercing

433V Danger Board

Category: General Drawing

GA of LT Line Vertical Formation on Single (In Line Arrangement)

 1Ph, 2Wire

GA of LT Line Vertical Formation on Single (In Angular Arrangement) 

1Ph, 2Wire

GA of LT Line Vertical Formation on Single (At Dead End) 1Ph, 2Wire

Category: LT-OH Drawing

Foundation Details of PCC/PSC Pole

Concrete (PCC) Foundation Details for PSC Poles

Strut Arrangement

Spike Type Earthing for Normal Soil

Service Connection Single Phase

Cable Trench Layout 500 mm

Suspension Assembly (Cable Range 25-70 sqmm.)

Suspension Assembly (Cable Range 25-50 sqmm.)

Suspension Assembly (Cable Range 70-95 sqmm.)

Insulation Piercing Connector

Pole pit for PCC Pole for normal Soil

Stone/RCC Base Plate For Base Padding Of PCC/PSC Pole

Earthing Connector

Cable Trench Layout 750 mm

Details of MS Gate



11 REC/DDUGJY/LT/09

12 REC/DDUGJY/LT/10

13 REC/DDUGJY/LT/11

14 REC/DDUGJY/LT/12

15 REC/DDUGJY/LT/13

16 REC/DDUGJY/LT/14

17 REC/DDUGJY/LT/15

18 REC/DDUGJY/LT/16

19 REC/DDUGJY/LT/17

20 REC/DDUGJY/LT/18

21 REC/DDUGJY/LT/19

22 REC/DDUGJY/LT/20

23 REC/DDUGJY/LT/21

24 REC/DDUGJY/LT/22

25 REC/DDUGJY/LT/23

26 REC/DDUGJY/LT/24

27 REC/DDUGJY/LT/25

28 REC/DDUGJY/LT/26

29 REC/DDUGJY/LT/27

30 REC/DDUGJY/LT/28

31 REC/DDUGJY/LT/29

32 REC/DDUGJY/LT/30

33 REC/DDUGJY/LT/31

34 REC/DDUGJY/LT/32

35 REC/DDUGJY/LT/33

36 REC/DDUGJY/LT/34

37 REC/DDUGJY/LT/35

38 REC/DDUGJY/LT/36

1 REC/DDUGJY/Control Room/01A

2 REC/DDUGJY/Control Room/01B

3 REC/DDUGJY/Control Room/01C

1 REC/DDUGJY/CIVIL/01

2 REC/DDUGJY/CIVIL/02

3 REC/DDUGJY/CIVIL/03

4 REC/DDUGJY/CIVIL/04

5 REC/DDUGJY/CIVIL/05

6 REC/DDUGJY/CIVIL/06

7 REC/DDUGJY/CIVIL/07

8 REC/DDUGJY/CIVIL/08

415/240V line supports Horizontal formation

415/240 V Lines conductor formation and clearance, 1 Ø, 3W (Vertical formation)

Hellical formed fittings lashing rods

Hellical formed fittings T-connector

Hellical formed fittings splice for ACSR joint

Crimp joint for L.T service connection

415/240 V shackle insulator

415/240 V insulator and hardware fittings for type-2 shackle insulators

415/240 V insulator and hardware fittings for type-1 shackle insulators

Finished joint using service connector

Application of Epoxy compound on T-joint  for L.T service connections

415/240 V Lines conductor formation and arrangement of guys for 0 ˚ To 10 ˚ angle locations, (3 Ø, 4 W, 

Horizontal formation)

415/240 V Lines conductor formation and arrangement of guys for 10 ˚ To 30 ˚ angle locations, (3 Ø, 5 W, 

Horizontal formation)

415/240 V Lines conductor formation and arrangement of guys for 30 ˚ To 60 ˚ angle locations, (3 Ø, 5 W, 

Horizontal formation)

415/240 V Lines conductor formation and arrangement of guys for 60 ˚ To 90 ˚ angle locations, (3 Ø, 5 W, 

Horizontal formation)

Ground Floor Slab Beam & Details

Earth Knob for L.T line

415/240 V Lines conductor formation and arrangement of guys for 0 ˚ To 10 ˚ angle locations, (3 Ø, 4 W, 

Horizontal formation)

415/240 V Lines conductor formation and arrangement of guys for 30 ˚ To 60 ˚ angle locations, (3 Ø, 4 W, 

Horizontal formation)

415/240 V Lines conductor formation and arrangement of guys for 60 ˚ To 90 ˚ angle locations, (3 Ø, 4 W, 

Horizontal formation)

415/240 V Lines conductor formation and arrangement of guys for dead end locations, (3 Ø, 4 W, 

Horizontal formation)

415/240V line supports Vertical formation

Arrangement of LT conductors at angle location 415/ 240 volts lines (cross country) horizontal formation

415/240 V Lines conductor formation and clearance, 3 Ø, 4 W(horizontal formation)

415/240 V Lines conductor formation and clearance, 3 Ø, 4 W(Vertical formation)

415/240 V Lines conductor formation and clearance, 3 Ø, 4 W(vertical formation)

415/240 V Lines conductor formation and arrangement of guys for dead end locations, (3 Ø, 4 W, Vertical 

formation)

415/240 V Lines conductor formation and arrangement of guys for dead end locations, (3 Ø, 5 W, Vertical 

formation)

415/240 V Lines conductor formation and arrangement of guys for dead end locations, (3 Ø, 4 W, Vertical 

formation)

Category: Control Room

Proposed Double storey Control Room Layout plan of 33/11kV substation in City/Town Zone

Proposed Double storey Control Room Layout plan of 33/11kV substation in City/Town Zone

Proposed Double storey Control Room Layout plan of 33/11kV substation in Rural Substation

Ground Floor Counter Aluminium Partition 

Ground Floor Toilet Layout

Ground & First Floor Electrical Layout

Elevation & Section-XX

Centre Line with Column Layout & Footing Details

Stair Detail

Category: Civil Works

First Floor Slab Beam & Details



9 REC/DDUGJY/CIVIL/09

10 REC/DDUGJY/CIVIL/10

11 REC/DDUGJY/CIVIL/11

12 REC/DDUGJY/CIVIL/12

13 REC/DDUGJY/CIVIL/13

14 REC/DDUGJY/CIVIL/14

15 REC/DDUGJY/CIVIL/15

16 REC/DDUGJY/CIVIL/16

17 REC/DDUGJY/CIVIL/17Concreating of PSC/PCC Pole for Transformer Mounting

Proposed Cable Trench

First Floor Working & Opening Detail

Ground Floor Plinth Beam Plan & Detail

Ground Floor Lintel Chajja Layout & Detail

First Floor Lintel Chajja Layout & Detail

Ground Floor Working & Opening Detail

Concreating of PCC/PCC Pole

Concreating of stay set for 11kV & LT line 
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BILL OF MATERIAL
ERE

CODE DESCRIPTION

1

QTY.

2 NOS.

SECTION LENGTH kG./mtr. TOTAL Wt.

8000

2 C 75X40 1635 7.90 25.28

441 2.7693

4

5

TOTAL

50x50x6

50X8

M.S.

M.S.

M.S.

M.S.

M.S.

2200

551

4.50

3.14

1 NOS.

2 NOS. 13.360

9.900

KG.

53.384

MM
MATERIAL

50X8

6

10

M.S. 3 NOS.

2 NOS.

2 NOS.3.14

2 NOS.11

14

TOTAL 1.706

SPRING WASHERS

PLAIN WASHER

NUTS & BOLTS M16 65 0.164KG/NO. 8 NOS.

M16

M16

NUTS & BOLTS M10 60 0.055KG/NO. 6 NOS.

1.132

0.330

SPRING WASHERS M10

PLAIN WASHER M10

3.5 THK. 0.009KG/NO. 8 NOS. 0.072

3.5 THK. 0.003KG/NO. 4 NOS. 0.012

3 THK.

3 THK.

16 NOS.

4 NOS.

0.015KG/NO.

0.005KG/NO.

0.240

0.020

NO.
SR.

QTY.SECTION LENGTH kG./mtr. TOTAL Wt.
KG.MM

MATERIALDESCRIPTION

15

16

17

18

19

U CLAMP FOR AB CABLE SUPPORTING CHANNEL

ALUMINIUM BINDING WIRE

TOP CHANNEL

AB CABLE SUPPORTING ANGLE

8M/200kG PSC POLE

BACK CLAMP FOR TOP CHANNEL

BC FOR AB CABLE SUPPORTING ANGLE

HT AB CABLE TERMINATION KIT

2 NOS.12 EYE HOOK

2 NOS.13 HT TENSION CLAMP

AS REQ.

7 M.S. AS REQ.BARBED WIRE

8 M.S. 3 NOS.DANGER BOARD

9 M.S. 3 NOS.BACK CLAMP FOR BARBED WIRE 50X8 661 3.14 2 NOS. 2.075



NOTES:-
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

2) LENGTH OF GI PIPE DEPENDING ON WIDTH OF TRACK.
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3) LENGTH OF XLP CABLE DEPENDING ON SPAN BETWEEN TWO ARRANGEMENTS.

A

A

VIEW A-A

Ï100 GI PIPE

3Cx185 sq mm XLPE Cable

IN COMMING OUT GOING

BB

20
50

10
60

30 51 190 51 30

VIEW B-B

3Cx185 sq mm XLPE Cable

CLAMP-BCLAMP-B

M12x35

AL LUG 
AL LUG 

CONDUCTOR

HT CABLE 
END TERMINATION

DETAIL-A

A

     DP STRUCTURE PCC/PSC POLES 

GA OF 11 KV LINE CROSSING OF RAILWAY
     USING 3c X 185 SQMM XLPE CABLE ON 

REC/DDUGJY/11KV/02A

RAILWAY CROSSING DETAILS

ATTABIRA TO SAMBALPUR

NAME OF THE BRANCH LINE A B H W

8.5 45
LENGTH IN METERS

6 2.5

N

2

IN Nos.

8.5 45 6 2.5 2

8.5 45 6 2.5 1

BARGARH TO ATTABIRA

BARGARH TO BARPALI
BARGARH TO BARPALI

BARGARH ACC  TO DUNGURI

BARGARH ACC TO DUNGURI

8.5 45 6 2.5 2

24 24 .5 2.5 1

24 24 .5 2.5 1

A- WIDTH OF TRACK BOTTOM.

B- RALWAY BOUNDRY

H- HIGHT OF RAIL TRACK

W- WIDTH OF RAIL TRACK TOP

C

C

SAND FILLED IN EXCAVATED TRENCH

BRICK BED

HT
CABLE

HT
CABLE

CABLE ROUTE MARKER

VIEW C-C

BACK FILLED SOIL

SAND FILLED
EXCAVATED
TRENCH

BRICK BED

3Cx185 sq mm 

 XLPE Cable

4) GI PIPE SHALL BE LAYED UPTO BOTTOM WIDTH OF RAILWAY TRACK AND

  FROM ABOVE GROUND LEVEL TO TOP BELTING ANGELS ON EITHER SODE OF CROSSING.
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     DP STRUCTURE PCC/PSC POLES 

GA OF 11 KV LINE CROSSING OF RAILWAY
     USING 3c X 185 SQMM XLPE CABLE ON 
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8201

8211

8228

8229

8229

8230

8209

8209

8208

8221

8219a

8219b

8231

8232

8233

4-M16x200
4-M16x70

4-M16x100

4-M16x100

12-M12x35

2-M16x100

4-M16x65

4-M16x65
2-M16x35

1-M16x35

2-M16x100
4-M16x65
2-M16x35

2-M12x35
4-M16x100 8220

2-M8x50

1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED
GENERAL NOTES:

2) FOR EARTHING REF. DRG.No NESCL-RE-GEN-006

3) FOR FOUNDATION DETAILS REF. DRG. No. NESCL-RE-GEN-009

8202

36
0

XLPE Cable
3Cx185 Sqmm 

3Cx185sq mm XLPE
End Termination kit

760 760

DOUBLE RUN

8260a

8214

3-M16x65

3-M16x65

3-M16x65

8208b
8208a

35
0

8260

8260a

4) ALL CHANNELS & ANGELS SHALL CONFORM TO IS: SP6 PART 1

5) ALL MS PARTS SHALL CONFORM TO IS: 2062

6) ALL MS PARTS SALL BE HOT DIP GALVANISED AS PER IS: 2629 & IS: 4759

shall bo routed
through 100 dia GI pipe

Rural Electrification Corporation Ltd.

Deen Dayal Upadhyaya Gram Jyoti Yojna (DDUGJY)

REC/DDUGJY/11KV/2B

C:\Users\hp laptop\Desktop\s.jpg



8) ALL HOLES ARE 18MM DIA AND ALL SLOTTED HOLES ARE 
36MM LONG AND 18MM WIDTHUNLESS OTHERWISE SPECIFIED.

PART-1. ALL CHANNELS SHALL BE ISLC CHANNELS

ABOVE 300mm - Ñ 2%
101 TO 300mm - Ñ 3%
51 TO 100mm - Ñ 4%
UPTO 50mm - Ñ 5%

2) MANUFACTURING TOLERANCE 

7) ALL CHANNELS AND ANGLES SHALL CONFORM TO IS SP6 
6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE.

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

AS PER IS:2629 & 4759
5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

GENERAL NOTES:

450 450 150150
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0

825 3210 3210 825

8201. TOP CHANNEL
8070

8202. AB SWITCH MOUNTING CHANNEL

2707
12

0
22

5

150 150513513

6870

372.5 760 760 372.5

SLOT Ï14x28

(75x40)

(100x50)

8230. BRACING ANGLE

75 8526 75

15
0

15
0

8676

(50x50x6)

12
0

(75x40)

8208. AB SWITCH OP HANDLE
SUPP. CHANNEL

SUPP. CHANNEL

8209. AB SWITCH OP PIPE

(75x40)

462

390

12
0

90 513 90

90 90

285

42
3

90 90

8211. CLAMP FOR AB SWITCH

8219a. TOP CLAMP FOR 

90 180 90
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9090
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8221. CLAMP FOR STAY SET

45990
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SLOT Ï14x28SLOT Ï14x28
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8229. BELTING ANGLE (50x50x6)

150 513 375 2591 375 513 150

8133
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0
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0

(50x8)

8220. CLAMP FOR AB SWITCH
(50x8)HANDLE SUPPORT

(50x8)

90 513 90
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285
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5

90 90

8231. TOP CLAMP
FOR BELTING (50x8)

8232. CLAMP-A
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8233. CLAMP-B
BELTING
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8219b. BOTTOM CLAMP FOR 
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8260. CLAMP FOR XLP CABLE
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CLAMP FOR
100 DIA GI PIPE 8260a
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 GI Pipe
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AS PER IS:2629 & 4759
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NOTES:-

1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

3) ALL MS PARTS SHALL CONFIRM TO IS :2062
4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED.AS PER IS 2629&4759
5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE

6) WEIGHT MENTIONED  IS FOR PACKING & FORWARDING PURPOSE. 

2) MANUFACTURING TOLERANCE 
UPTO 50mm -   Ñ 5%
51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

7) ALL CHANNELS & ANGLES SHALL CONFORM AS PER IS:SP6 PART-1

8) THIS DRAWING SHALL BE USED AT TENSION LOCATION FOR SECTIONALISING
AT AN INTERVAL OF 1.6KM.

 ALL CHANNELS SHALL BE ISLC CHANNELS
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BILL OF MATERIAL

8m/200Kg. PSC POLE

ERE
CODE DESCRIPTION

001

QTY. REF. DRG. NO.

1 NO.

11 kV PIN INSULATOR002 3 NOS.

BARBED WIRE003 3500 MM

11 kV DANGER BOARD004 1 NO.

V- CROSS ARM802A 1 NO.

BACK CLAMP FOR V-CROSS ARM803A 1 NO.

CLAMP FOR DANGER BOARD814 1 NO.

TOP CLAMP FOR ANTI CLIMBING DEVICE816 1 NO.

BOTTOM CLAMP TOP ANTI CLIMBING DEVICE817 1 NO.

NUTS & BOLTS AS REQD.

SPIKE EARTHING005 1 SET

REC-XII Plan-GEN-001A

V- CROSS ARM SUPPORTING CHANNEL (3MEXTN)829 1 NO.

WELDED PLATE829A 1 NO.

WELDED PLATE829D 1 NO.

WELDED WASHER PLATE829C 1 NO.

BACK CLAMP FOR V CROSS ARM SUPPORTING CHANNEL803B 1 NO.

REC-XII Plan-11KV-022

REC-XII Plan-GEN-012

REC-XII Plan-11KV-010

REC-XII Plan-11KV-001

REC-XII Plan-GEN-010

REC-XII Plan-GEN-010

REC-XII Plan-11KV-001

REC-XII Plan-11KV-001

REC-XII Plan-11KV-010

REC-XII Plan-11KV-010

REC-XII Plan-11KV-010

REC-XII Plan-11KV-010

REC-XII Plan-11KV-010

BACK CLAMP FOR V CROSS ARM SUPPORTING CHANNEL803C 1 NO. REC-XII Plan-GEN-010

2NOS, M16x14010
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GA OF 11kV POLE EXTENSION FOR SINGLE PCC/ PSC POLE
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REV. NO.
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PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT REC/DDUGJY/11KV/6A 01 OF 2

GENERAL NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
AS PER IS:2629 & 4759

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE.
7) ALL CHANNELS AND ANGLES SHALL CONFORM TO IS SP6 PART-1.

2) MANUFACTURING TOLERANCE 
UPTO 50mm - Ñ 5%

51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

ALL CHANNELS SHALL BE ISLC CHANNELS

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deen Dayal Upadhyaya Gram Jyoti Yojna (DDUGJY)
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31
0

1070 40

310 310

80

196

Ï22 HOLE

[75x40x5.7Kg/m

Ï18x36 HOLES

50x50x6 PLATE
TO BE WELDED

ELEVATION

1070

29PLAN
V- CROSS ARM 802A

==

104

40

30 38 3038
50x8 MS FLAT

Ï18 HOLE

(MIN)(MIN)

X-ARM

196

104

40

30 38 3038

50x8 MS FLAT

(MIN)(MIN)

19610

PLAN
CLAMPS &

X-ARM ASSEMBLY
803A

PLAN

ELEVATION

BILL OF MATERIAL
ERE

CODE DESCRIPTION QTY.SECTION LENGTH kG./mtr. TOTAL Wt.

V CROSS ARM802A 1 NO.75x40 1398.36 5.7 7.970

BACK CLAMP FOR V CROSS ARM 1 NO.50x8 336 1.055803A 3.14

CLAMP FOR DANGER BOARD814

TOP CLAMP FOR ANTI CLIMBING DEVICE816

BOTTOM CLAMP FOR ANTI CLIMBING DEVICE817

SPIKE 6mm ROD 125 56 NOS.

TOTAL

NUTS & BOLTS

SPRING WASHERS

PLAIN WASHER

M16 140 0.283 2 NOS. 0.566

NUTS & BOLTS M16 65 0.164 6 NOS.

NUTS & BOLTS M8 60 2 NOS.

SPRING WASHERS

PLAIN WASHER

M16

M8

M16

M8

0.05 0.100

30x3

40x5

40x5

660 0.701

M.S.

M.S.

M.S.

M.S.

M.S.

M.S.

DESCRIPTION QTY.SIZE KG.MATERIAL

1 NO. 0.462

0.22 1.540

KG.

47.972

MM

TOTAL 2.422

NUTS & BOLTS M10 60 0.055 4 NOS.

LENGTH TOTAL Wt.
KG.MM

0.984

0.220

SPRING WASHERS M10

PLAIN WASHER M10

MATERIAL

3.5 THK. 0.009 9 NOS. 0.081

3.5 THK. 0.003 4 NOS. 0.012

3.5 THK. 0.002 2 NOS. 0.004

3 THK.

3 THK.

3 THK.

9 NOS.

4 NOS.

2 NOS.

0.015

0.005

0.004

0.135

0.02

0.08

829 1 NO.100x50 3000 9.56 28.68M.S.

WELDED PLATE829A 1 NO.50x8 88 0.276M.S.

WELDED PLATE829D 50x8 330 2.072M.S.

WELDED WASHER PLATE829C 1 NO.160 0.502M.S.50x8 3.14

3.14

3.14

2 NOS.

B.C. FOR V CROSS ARM SUPPORTING CHANNEL803B M.S. 450 1.41350x8 3.14 1 NO.

NUTS & BOLTS M16 100 0.220 1 NO. 0.220

1.264

1.3222 NOS.

2 NOS.

1.60

1.60

413

395

V-CROSS ARM SUPPORTING CHANNEL (3MEXTN)

B.C. FOR V CROSS ARM SUPPORTING CHANNEL803C M.S. 451 1.41650x8 3.14 1NO.

330
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* 829A, 829D, 829C SHALL BE WELDED TO ITEM NO. 829

COMPONENTS FOR 11kV POLE EXTENSION FOR SINGLE PCC/PSC POLE

REV. NO.
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APPROVED
BY

DATE
PROJECT REC/DDUGJY/11KV/6B 02 OF 2

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deen Dayal Upadhyaya Gram Jyoti Yojna (DDUGJY)

GENERAL NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
AS PER IS:2629 & 4759

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE.
7) ALL CHANNELS AND ANGLES SHALL CONFORM TO IS SP6 PART-1.

2) MANUFACTURING TOLERANCE 
UPTO 50mm - Ñ 5%

51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

ALL CHANNELS SHALL BE ISLC CHANNELS
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Hole Ï20

1

3

Hole Ï18

2

5

Welded

ELEVATION

PLAN

END VIEW

Hole Ï18

6

BACK CLEAT

300

50

75

11KV  'V" Cross-Arm

4

Welded

180

Welded

50

75
50

250

50

BILL OF MATERIAL

PART

NO.

DESCRIPTION QTY.

Weight

 (in Kg)

1 M. S. CHANNEL 75x40x6 = 710 LONG 1 No. 4.83

2 M. S. CHANNEL 75x40x6 = 635 LONG 1 No. 4.32

3 M. S. ANGLE 50x50x6 = 300 LONG 1 No. 1.35

4 M. S. ANGLE 65x65x6 = 125 LONG 2 Nos. 1.46

5 M. S. ANGLE 65x65x6 = 50 LONG 2 Nos. 0.58

6 M. S. CHANNEL 75x40x6 = 250 LONG 2 No. 3.4

All Dimensions are in mm.

150

150



M.S COUPLE PIN

S.S SPLIT PIN

SILICONE RUBBER HOUSING
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11 KV 45KN COMPOSITE INSULATOR

O 16

O91+1

Deen Dayal Upadhyaya Gram Jyoti Yojana( DDUGJY)

REC/DDUGJY/11kV/08
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 ALL DIMENSIONS ARE IN MM.

REV. NO.
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BY
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APPROVED
BY

DATE
PROJECT 01 OF 1

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deen Dayal Upadhyaya Gram Jyoti Yojna (DDUGJY)

NOTE:- 11 KV -CONSTRUCTION WITHOUT CONTINUOUS
       EARTH WIRE VIDE A-2 IS PREFERRED.

11 KV LINES CONDUCTOR FORMATION AND
CLEARANCE  WITH EARTH WIRE

REC/DDUGJY/11KV/09

All Dimensions are in mm.
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BILL OF MATERIAL

M.S Channel 75x40x60=405 Long 

Part No.
DESCRIPTION

1

QTY.

1 NOS.

M.S Angle 65x65x6= 75 Long2 2 NOS.

All Dimensions in mm
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   11 KV LINE POLE TOP BRACKET

Deen Dayal Upadhyaya Gram Jyoti Yojna (DDUGJY)
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Rural Electrification Corporation Ltd.
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REC/DDUGJY/11KV/11

BILL OF MATERIAL
P.C.C SUPPORTS

CHANNELS (FOR V-CROSS ARM)

11 KV STRAIN INSULATORS WIOTH HARDWARE

GUY SETS

CHANNELS (FOR HORIZONTAL CROSS ARM)

POLE TOP BRACKET

PIPE/ROD EARTHING

EARTHING MATERIAL,NUTS,BOLTS,CLAMPS ETC.

8 MTR LONG

REFER REC CONST. STD A-6

75X40-1150(APPROX.)

REFER REC CONST. STD K-1

REFER REC CONST. STD K-2

1 Nos.

3 Nos.

4 Nos.

1 No.

1 No.

1 Nos.

1 No.

AS REQUIRED

1 Nos.

1 Nos.

11 KV PIN INSULATORS WITH PINS

REFER REC CONST. STD A-7

REFER REC CONST. STD G-2

BUS PLATE

REFER REC CONST. STD J-2 1 Nos.

BLACK CLAMP(FOR V-CROSS ARM)

NOTE:-MAXIMUM SPAN BETWEEN THE TAPPING POLE AND 
ADJACENT POLE OF THE BRANCH LINE - 50 MTR.

11 KV LINES TAPPING ARRANGEMENT 
for SPUR LINE

Elevation Side
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 ALL DIMENSIONS ARE IN MM.
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Rural Electrification Corporation Ltd.

RGGVY-XII Plan Projects

REC/DDUGJY/11KV/12

11 KV LINES CONDUCTOR FORMATION AND CLEARANCES
OF 11 KV 3-PHASE LINE IN 3-PHASE/SINGLE PHASE COMPOSITE SYSTEM
(PHASE - TO-NEUTRAL)

NOTES:-

1.     IF THROUGH BOLT ARRANGEMENT FOR FIXING
      THE SHACKLE INSULATOR TO THE POLE IS
      NOT POSSIBLE SUITBALE POLE CLAMP MAY
      BE USED. 

2.     THE EARTH-CUM-NETRUAL WIRE SHALL BE
      RUN ON LT SHACKLE INSULATOR.

BILL OF MATERIAL
F.C.C SUPPORTS 8 M

V- CROSS ARM

POLE TOP BRACKET

 EARTHING MATERIAL

1 Nos.

3 Nos.

4 Nos.

1 No.

1 No.

1 No.

AS REQUIRED

1 Nos.

1 Nos.

11 KV PIN INSULATORS WITH PINS

BOLTS,NUTS,CLAMPS ETC.

1 Nos.

BASE PLATE

SHACKLE INSULATORS 

U-CLAMP WITH BOLT

BOLTS 16 O
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Rural Electrification Corporation Ltd.

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

REC/DDUGJY/11KV/13

      11 KV LINES CONDUCTOR FORMATION AND
ARRANGEMENT OF GUYS FOR 10 TO 60 ANGLE LOCATIONS

  NOTE:-
  1. REFER REC CONSTRUCTION STANDARD
    A-22 FOR TYPE OF POLE TO BE USED.

  2. THE DRAWING INDICATES THE POSITION 
    OF GUY CLAMP ON THE POLE. THE 
    DIRECTION OF GUY WIRE SHALL BE 
    SUCH AS TO COUNTERACT .THE 
    RESULTANT TENSION OF THE CONDUCTORS.

  3. GUY ANGLE SHALL BE 30 TO 45.

 (SINGLE POLE SUPPORT) 
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FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

REC/DDUGJY/11KV/14

      11 KV LINES CONDUCTOR FORMATION AND
ARRANGEMENT OF GUYS FOR DEAD  LOCATIONS (DOUBLE POLE SUPPORT)

  NOTE:-
  1. REFER REC CONSTRUCTION STANDARD
    A-22 FOR TYPE OF POLE TO BE USED.

  2. THE DRAWING INDICATES THE POSITION 
    OF GUY CLAMP ON THE POLE. THE 
    DIRECTION OF GUY WIRE SHALL BE 
    SUCH AS TO COUNTERACT .THE 
    RESULTANT TENSION OF THE CONDUCTORS.

  3. GUY ANGLE SHALL BE 30 TO 45.



SPRING WASHER15
0
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0

PIN INSULATOR

16
5

40

5

20Ï

25

24Ï

12 R

44

SMALL STEEL HEAD

INSULATOR PIN

HEXAGONAL NUT

18.2

NOTES

1. PIN AS SHOWN SUITABLE FOR METAL
CROSS ARM.
2. FOR WOOD CROSS ARM INSTEAD OF
SPRINGS WASHER USE TWO SQUARE
WASHERS 50x50x5mm  ON THE TOP AND THE
OTHER BOTTOM

TYPE S 165
IS:2488 (PART-II)

11KV INSULATORS & FITTINGS
INSULATOR PINNUT

SCALE: NTS SEPT.-1972

ALL DIMENSION ARE IN mm.



1

2
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17.5Ï HOLE FPR
16Ï COTTER PIN

4

5

16
Ï

100

145

6

25
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35

 S .No.       BILL OF MATERIAL            QTY.

1            BOLT - NUT - 10ÏX145                   1

2            SPRING WASHER                           1

3            CROSS - ARM  STRAPS                  2

4            WASHER                                           2

5            COTTER PIN                                     2

6            DISC INSULATOR                           1

7            CLEVIS ENDED CLAMP
              WITH ALUMINUM LINER             1

ELEVATION END VIEW

TITLE :  11  KV   INSULATOR   &
FITTINGS   CLEVIS  &  TONGUE
TYPE  STRAIN  INSULATOR   SET
DRG. NO : NH / RE / INSULATOR /01

TENDER DRAWING

ALL DIMENSION ARE IN mm.

11 KV  INSULATOR  &
FITTINGS  CLEVIS & TONGUE
TYPE STRAIN  INSULATOR SET

10





Side Tie In Position On 11 KV Pin Insulator



11kV CONDUCTOR DEAD-END FITTING IN POSITION
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45
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27
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ELECTRO GALVANISED M-6 BOLT,NUT( IS:1367)
WITH PLAIN AND SPRING WASHER
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Bimettalic Connector (H. T.) for

Rural Electrification Corporation Ltd.

PROJECT:

TITLE

SCALE DRG. NO.SIZE REV. NO.SHT. NO.

1 OF 1A3 NTS 0REC/DDUGJY/11KV/20
REV. NO.

R0

PREPARED CHECKED APPROVED DATE PROJECT

FOR TENDER PURPOSE ONLY

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

11kV Distribution Transformer

NOTES:-
1. ALUMINIUM ALLOY 'A-11' CONNECTOR GRIP WITH ELECTRIC
    GALVANIZED MIO BOLT ,NUT WITH PLAIN AND SPRING
    WASHERS TO GRIP THE CONDUCTOR IN HORIZONTAL AND
    VERTICAL DIRECTIONS.
2. ALUMINIUM ALLOY 'A-11'(IS:617-1975)BODY.
3. EPOXY SEAL TO GUARD AGAINST ATMOSPHERIC EFFECTS.
4. HIGH PRESSURE FIT JOINT BETWEEN ALUMINIUM ALLOY AND
    BRONZE COMPONENTS OF THE CONNECTOR.
5. HIGH STRENGTH CORROSION RESISTANT BRONZE BODY.

ALL  DIMENSIONS ARE IN MM.
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BILL OF MATERIAL
Part  No.

2 Nos.1.

General Arrangement of DC Crosss-Arm and Bracing With 
Back Cleat for PSC/PCC Poles

Description Qty.

M.S Channel 100 X50X6 = 3240 Long

2 Nos.2.

2 Nos.3.

3 Nos.4. Strain Plate

4 Nos.5. M.S Angle  65X65X6 = 280 Long

M.S Angle  50x50x6 = 2700 Long

M.S Angle  65X65X6 = 1800 Long

All holes are 18mm dim.

1. FLANGE OF ANGLE SHOULD BE WRAPPED ON OTHER SIDE OF
    FLANGED AND THEN DRILLED.
2. ONE SIDE FLANGE SHOULD NOT BE CUT.

4 Nos.6. M.S Clamp    50x8 

As reqd.7. Nut Bolts
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Hole Ï18

2

5

Welded

ELEVATION

PLAN
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Equivalent of Volts
in Local Language

Equivalent of Danger in
Local Language

4) MANUFACTURING TOLERANCE AS FOLLOWS

NOTES:-
1) THE PLATE SHALL BE MADE FROM M.S. SHEET OF ATLEAST 1.6mm THICKNESS 

& VITREOUS ENAMELED WHITE WITH LETTERS, FIGURES & THE CONVENTIONAL SKULL
& BONES IN SIGNAL RED COLOUR ON THE FRONT SIDE(IS 5-1978). THE REAR SIDE
OF THE PLATE SHALL ALSO BE ENAMELED.

 2) ALL LETTERING SHOULD BE CENTRALLY SPACED.

  3) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

UP TO 50mm
51 TO 100mm
101 TO 300mm
ABOVE 300mm

: Ñ5%
: Ñ4%
: Ñ3%
: Ñ2%

HOLES Ï10MM

HOLES Ï10MM



GUARDING CROSS ARM

ELEVATION

PLAN

PLAN

BACK CLAMP FOR

GUARDING CROSS ARM

BILL OF MATERIAL

ERE

CODE

DESCRIPTION QTY.SECTION

LENGTH

kG./mtr.

TOTAL Wt.

TOTAL

DESCRIPTION QTY.SIZE KG.MATERIAL

KG.

30.97

MM

TOTAL 0.752

LENGTH TOTAL Wt.

KG.MM

MATERIAL

BILL OF MATERIAL

ERE

CODE

DESCRIPTION QTY. REF. DRG. NO.

01 OF 1

GENERAL NOTES:

Deen Dayal Upadhyaya Gram Jyoti Yojana
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33 kv Line Pole Bracket

Deen Dayal Upadhyaya Gram Jyoti Yojana( DDUGJY)
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DETAILS OF 33kV VCB FOUNDATION
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BILL OF MATERIAL

Channel 100x50x6=415 Long 

Part No.
DESCRIPTION

1

QTY.

1 NOS.

Angle 75x75x6= 75 Long2 2 NOS.

All Dimensions in mm

Holes Ï 18 

Holes Ï25 

SIDE VIEWELEVATION

47
5

40
10

0
10

0

Welded

25
75

Plan

75
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1
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50100
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230

Hole Ï25

8

2

3

Hole Ï18

130

170

50

450

400

1

5

Welded

ELEVATION

PLAN

END VIEW

Hole Ï18

7

230

35 35

300

BACK CLEAT (2 Nos.)

Hole Ï18

8

710 75

75

75

75

33KV  'V" Cross-Arm

BILL OF MATERIAL

PART NO. DESCRIPTION QTY.

1 M. S. CHANNEL 100x50x6 = 1040 LONG 1 No.

2 M. S. CHANNEL 100x50x6 = 940 LONG 1 No.

3 M. S. ANGLE 65x65x6 = 710 LONG 1 No.

4 M. S. ANGLE 65x65x6 = 150 LONG 2 Nos.

5 M. S. ANGLE 65x65x6 = 75 LONG 2 Nos.

6 M. S. ANGLE 50x50x6 = 50 LONG 1 No.

7 M. S. CHANNEL 75x40x6 = 300 LONG 2 Nos.

8 M. S. PLATE 50x50x6

2 Nos.(Welded)

NOTE:- (1) a & b shown area for P.C.C. Poles

All Dimensions are in mm.

4

6



1530400 400

a

Hole Ï25 Hole Ï25

4

2
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Hole Ï18
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1

5

Welded

Welded

ELEVATION

PLAN

END VIEW

Hole Ï18

7

a

35
35

100

BACK CLEAT

33KV Bridling 'V" Cross Arm (Road Crossing)

BILL OF MATERIAL

PART

NO.

DESCRIPTION QTY.

STORE CODE

NO.

1 M. S. CHANNEL 100x50x6 = 1040 LONG 1 No. F-002308

2 M. S. CHANNEL 100x50x6 = 940 LONG 1 No. F-002308

3 M. S. ANGLE 65x65x6 = 710 LONG 1 No. F-000324

4 M. S. ANGLE 65x65x6 = 510 LONG 2 Nos. F-000324

5 M. S. ANGLE 65x65x6 = 75 LONG 4 Nos. F-000324

6 M. S. ANGLE 50x60x6 = 50 LONG 1 No. F-000263

7 M. S. CHANNEL 50x50x6 = 300 LONG 2 Nos. F-002308

Note:  For P. C. C. Plot a = 230mm

b = 230mm

All Dimensions are in mm.
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 Drawing of Bracket for  11 kV LA

NOTES:-
Disconnector integrated into bracket
-Dia 13 hole in bracket for mounting onto
 a channel in the field.mm

MV SURGE ARRESTER
TYPE:NDA
Mounting Bracket and Disconnector

M-10

cable with
lug

146+5Hole for mounting

mounting bracket
 SURGE ARRESTER

Disconnector

Deen Dayal Upadhyaya Gram Jyoti Yojana( DDUGJY)

REC/DDUGJY/DTR-SS/01



ISMC 75x40x6mm 

1800

G.L. G.L.

1
7
0
0

100 mm dia. G.I. PIPE

D.O. FUSE

POLE MOUNTED SUB-STATION

CHANNEL  X-ARM

11 K.V. HT CABLE

(3x50 SQ.MM.)

1
0
0
0
0

G.O. SWITCH

Along with Pole for HT Cable

11/0.433kV TRANSFORMER

LT CABLE

OPERATING HANDLE WITH LOCK

DANGER

DANGER

L.A.



TRANSFORMER
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TUBULAR POLES
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ELEVATION
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L.T. DISTRIBUTION
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50

OPERATING
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00 24
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PP

L35X35X5

L50X50X6 FOR
TRANSFORMER

BELTING

C100X50

L50X50X6

DOUBLE C75X40

12
00

15
00

460

TRANSFORMER
      UP TO
     100 KVA

460
760
760

12
00

C75x40

60
0

                            BILL OF MATERIAL

S.No
  1     SUPPORT - 9m                                                                   2
  2    CHANNEL 100X50 - 2800 (APP.)                                     2
  3     CHANNEL 75X40 - 1500 (APP.)                                       2
  4     CHANNEL 75X40 - 2800(APP.)                                       4
  5    ANGLE 50X50X6 - 2800 (APP.)                                        3
  6     ANGLE 35X35X5 - BREACHING FOR SUPPORTING
                                  A  -  B  SWITCH   - 1000  ( APP.)                        2
  7    ANGLE 35X35X5 - FOR TRANSFORMER BELTING              2
  8    ANGLE 75X40 - X. ARM FOR SUPPORTING
                                  A - B SWITCH - 1000 (APP.)                            4
  9    DISTRIBUTION TRANSFORMER                                             1
 10   AIR BREAK SWITCH  (HORIZONTAL TYPE)                         1 SET
 11   H. G. FUSE UNIT - 3 PHASE                                                       1 SET
 12   11 KV LIGHTING ARREST'S                                                  3
 13    DISTRIBUTION BOX                                                                   1
 14    BASE PLATE  (REFER K-1)                                                        2
 15    DANGER BOARD                                                                        1
 16   CLAMPS, NUTS, BOLTS, BARBED WIRE ETC                  AS REQD
 17   L. T. CABLE                                                                              AS REQD
 18   PIPE/ROD EAR THING (REFER J-2)                                      AS REQD
 19   EAR THING SET                                                                        AS REQD
 20   BOARD                                                                                               1

11 KV/433-250 V
DISTRIBUTION SUB-STATION (16/25 KVA)

(FOR ON LINE LINE LOCATIONS - ACROSS LINE)

L35X35X5
BRACING

C75X40

G

J-2
J-2

VIEW AT X-X

DOUBLE C75X4020

1

2

14
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11 KV/433-250 V
DISTRIBUTION SUB-STATION

(FOR ON LINE LINE LOCATIONS - ACROSS LINE)

VIEW AT X-X

5

6
BRACING

7
BRACING

3

1350

2

11 KV
H.G
FUSE

L.T. LINE

54
90

                            BILL OF MATERIAL

S.No
  1     SUPPORT - 9m                                                                   2
  2    CHANNEL 100X50 - 2800 (APP.)                                     2
  3     CHANNEL 75X40 - 1500 (APP.)                                       2
  4     CHANNEL 75X40 - 2800(APP.)                                       4
  5    ANGLE 50X50X6 - 2800 (APP.)                                        3
  6     ANGLE 35X35X5 - BREACHING FOR SUPPORTING
                                  A  -  B  SWITCH   - 1000  ( APP.)                        2
  7    ANGLE 35X35X5 - FOR TRANSFORMER BELTING              2
  8    ANGLE 75X40 - X. ARM FOR SUPPORTING
                                  A - B SWITCH - 1000 (APP.)                            4
  9    DISTRIBUTION TRANSFORMER                                             1
 10   AIR BREAK SWITCH  (HORIZONTAL TYPE)                         1 SET
 11   H. G. FUSE UNIT - 3 PHASE                                                       1 SET
 12   11 KV LIGHTING ARREST'S                                                  3
 13    DISTRIBUTION BOX                                                                   1
 14    BASE PLATE  (REFER K-1)                                                        2
 15    DANGER BOARD                                                                        1
 16   CLAMPS, NUTS, BOLTS, BARBED WIRE ETC                  AS REQD
 17   L. T. CABLE                                                                              AS REQD
 18   PIPE/ROD EAR THING (REFER J-2)                                      AS REQD
 19   EAR THING SET                                                                        AS REQD
 20   BOARD                                                                                               1

20



SEE DETAIL AT 'A'
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Transformer
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A.B Switch
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20 Ï FLAT WASHER
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Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

Single Phase Transformer Mounting Details

NOTE:-
         1.ALTERNATIVE-I WILL BE USED WHEN SUITABLE HOLES ARE
            AVAILABLE IN THE FOR THROUGH  BOLTS.
         2.ALTERNATIVE-I WILL BE USED WITH POLE CLAMPS.

ALL DIMENSIONS ARE IN MM.
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Single Phase (Phase to Neutral)
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Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

Distribution Sub-Station Arrangement

NOTE:-
  THE TRANSFORMER MOUNTING DETAILS ARE  GIVEN
  IN R.E.C CONSTRUCTION STANDARD  'F-14'.

LT M.C.C.B AND FIXTURE
1 No.

11 KV PIN INSULATOR WITH PIN 1 No.

POLE WITH BRACKET 1 No.

1 No.P.C.C SUPPORTS 8 M

BILL OF MATERIAL

FUSE CUT OUT WITH FIXTURE

1 No.

SINGLE PHASE TRANSFORMER WITH

L.A WITH FIXTURE

SHACKLE INSULATOR

U-CLAMP WITH BOLT

HOTLINE CLAMP

EARTHING MATERIAL,NUTS,BOLTS,CLAMPS,ETC.

A.B.C

POLE CLAMP 

BASE PLATS

1 No.

1 No.

1 No.

1 No.

AS REQD.

1 No.

1 No.

AS REQD.

ALL DIMENSIONS ARE IN MM.
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OPERATING

HANDLE FOR
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TRANSFORMER
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NOTE:-
 1. TRANSFORMER MOUNTING DETAILS ARE AS PER REC
     CONSTRUCTION STANDARAD F-14.
  2.AS AN ALTERNATIVE ARRANGEMENT TO ABC L.T LINE
     SHOWN IN THE DRAWING,CABLE CONNECTION CAN BE
     USED TO THE FIRST POLE OF CONVENTIONAL L.T LINE

1 No.

11 KV PIN INSULATOR WITH PINS

1 No.

V-CROSS ARM   75X40 1 No.

1 No.P.C.C POLE   7.5 M

BILL OF MATERIAL

2 No.

11 KV SINGLE PHASE TRANSFORMER

11 KV L.A

11 KV N.G FUSEOR FUSE CUT-OUT

EARTHING MATERIAL,NUTS,BOLTS,CLAMPS

M.S  50X50X6-600 FOR L.S'S FITTING

HOT LINE  CLAMPS 

2 No.

2 No.

1 No.

AS REQD.

Single Phase (Phase to Phase)

Rural Electrification Corporation Ltd.
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Distribution Sub-Station Arrangement

HORIZONTAL CROSS ARM   75X40X1150

BASE PLATE

ABC

2 NOS.

1 No.

AS REQD.

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)
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BILL OF MATERIALS

SUPPORTS(8 M/200 KG)

HORIZONTAL CROSS ARM
100X50X6-150
100X50X6-150

L.A WITH FITTINGS

25 KVA TRANSFORMER
L.T.M.C.C.B

D.O FUSE  WITH FITTINGS

DISC INSULATOR  WITH FITTINGS
STRUCTURE FOR TRANSMOUNTING:-

100X50X6-1000

50X50X6-600
EARTHING MATERIAL
GUY SET
BASE PLATE

NUTS, BOLTS,POLE TOP CLAMPS
STRUCTURE FOR D.O FUSE MOUNTING:-

100X50X6-600
50X50X6-400

HGFED

1
2

Distribution Sub-Station Mounting 
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DRAWING FOR FIXING ARRANGEMENT OF METER
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NOTES:-
   All markings are obtained during moudling itself.
-Markings:Raychem,Type, Ur (Rating),Us (cov),
In (Non discharge current), Isc(short circuit capability)
,Mfg month & year

LOT No DATE
 CLOCKS

Meter Board
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Lay Out Drawing of  Lighting Arrestor (1)
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NOTES:-
Nominal COV Uc = 8kV
Nominal rating Uc =10 kV
Nominal discharge current -5kA
Nominal creepage distance = 330mm
Nominal dry arcing distance=163mm

MV SURGE ARRESTER
TYPE:NDA WITH DISCONNECTOR

MV SURGE ARRESTER
TYPE:NDA
HOUSING DETAILS

MATERIAL :POLMER-EVA

M-10

M-10

cable with
lug

cable with
lug

128+5

105+5

146+5

R 3.00

R 1.50
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Lay Out Drawing of  Lighting Arrestor (2)
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NOTES:-
Nominal COV Uc = 8kV
Nominal rating Uc =10 kV
Nominal discharge current -5kA
Nominal creepage distance = 330mm
Nominal dry arcing distance=163mm

MV SURGE ARRESTER
TYPE:NDA
SECTIONAL VIEW

SECTION A-A

M-10 A A

Deen Dayal Upadhyaya Gram Jyoti Yojana( DDUGJY)
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Lay Out Drawing of  Lighting Arrestor (3)



4-IN-1 MMB FOR SINGLE PHASE METER WITH MOC
(MULTIPLE OUTGOING CONNECTOR BOX)
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6-IN-1 MMB FOR SINGLE PHASE METER WITH MOC
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TAMPER PROOF DEEP DRAWN METAL METER BOX FOR HOUSING
THREE PHASE METER WITH CTs & MODEM
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HRC FUSE BASE FOR 63/100/200/315 KVA
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DETAILS OF LINK DISCONNECTOR FOR 63/100/200/315 KVA DISTRIBUTION BOX
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10 KVA & 16 KVA L.T. DISTRIBUTION BOX WITH MCCBs (DEEP DRAWN TYPE)
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 L.T. DISTRIBUTION BOX FOR 200 KVA
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L.T. DISTRIBUTION BOX WITH ASSY. DETAILS FOR 315 KVA
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L.T. DISTRIBUTION BOX WITH ASSY. DETAILS FOR 63/100 KVA
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        16 KVA & 25 KVA 3-PHASE L.T. DISTRIBUTION BOX WITH MCCBs
        (DEEP DRAWN TYPE)
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BIMETALLIC LUGS
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LT DISTRIBUTION BOX FOR SINGLE PHASE ABC
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        DEEP DRAWN TYPE 3 PHASE L.T. DISTRIBUTION  BOX FOR AB CABLE
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METER PILLAR BOX 

PSPCL

PSPCL

R - BUS BAR

NEUTRAL

BUS BAR

GLASS HOLDER

Y - BUS BAR B - BUS BAR

INSULATED ADJUSTABLE STRIP

SECTION ''AA''

SECTION ''BB''

SECTION ''AA''

SECTION ''BB''

SLIDING BOLT 

MIN. MIN. MIN.

R - BUS BAR

NEUTRAL

BUS BAR

Y - BUS BAR B - BUS BAR

Bus bar arrangement shown is indicative only. Arrangement can be modified as per

 the bidder design. However, the minimum clearances as well as sequence of

insulated bus bars shall be maintained as per drawings / specification.

Bus bar arrangement shown is indicative only. Arrangement can be modified as per

 the bidder design. However, the minimum clearances as well as sequence of

insulated bus bars shall be maintained as per drawings / specification.

EARTHING CLAMP

PILLAR BOX WITH INSIDE DETAILS OF METER
MOUNTING ARRANGEMENT
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METAL METER BOX FOR SINGLE PHASE METER (DEEP DRAWN METHOD)
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METAL METER BOX FOR THREE PHASE METER (DEEP DRAWN METHOD)
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LAYOUT OF EARTHING IN ADD.33/11 kV S/S FOR MURRAM SOIL

Rural Electrification Corporation Ltd.
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LAYOUT OF EARTHING IN NEW 33/11 kV S/S FOR MURRAM SOIL

Rural Electrification Corporation Ltd.
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LAYOUT OF EARTHING IN ADD.33/11 kV S/S FOR HARD ROCK
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LAYOUT OF EARTHING IN ADD.33/11 kV S/S FOR BLACK COTTON SOIL
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LAYOUT OF EARTHING IN NEW 33/11 kV S/S FOR BLACK COTTON SOIL
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33-11kV Sub-Stn. Metering Arrangement.

NOTE:-
1.EACH OF THE IN COMING AND OUTGOING 11 KV PANELS SHOULD
 BE PROVIDED WITH A kWh. METER AND AN AMMETER  FOR PROPER
ASSESSMENT OF LOSSES.IN ADDITION , EACH  INCOMING PANEL
SHOULD  HAVE A VOLTMETER. IN CASE THERE ARE NO INCOMING
PANELS,A VOLTAMETER SHOULD BE PROVIDED ON ONE OF THE
OUTGOING PANELS.

2.ONLY ONE P.T AND ONE POWER FACTOR METER NEED BE PROVIDED
AT EACH SUB-STATION.
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ANCHORING ASSEMBLY :-

ANCHORING (DEAD-END) CLAMP :-

SPECIFICATION :- AS PER NF C33-041

Min

Cable Range (mm )

25

INSULATED/BARE

Messenger

Type

10

Miniumum Breaking

Load (KN)Max

50

2

MATERIAL: ALUMINIUM ALLOY

NOTE :-

SPECIFICATION :- AS PER NF C33-041

BRACKET :-

100

1
1
0

115

Miniumum Breaking

Load (KN)

140

300
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ANCHORING ASSEMBLY :-

ANCHORING (DEAD-END) CLAMP :-

SPECIFICATION :- AS PER NF C33-041

Min

Cable Range (mm )

70

INSULATED/BARE

Messenger

Type

20

Miniumum Breaking

Load (KN)Max

95

2

Miniumum Breaking

Load (KN)

MATERIAL: ALUMINIUM ALLOY

NOTE :-

SPECIFICATION :- AS PER NF C33-041

BRACKET :-
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1
1
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115

20
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Assembly Drawing

Ploycarbonate GF- natural

Colour White

Making

Shearhead

Central part
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Qty.

Assembly Drawing
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INSULATION PIERCING CONNECTOR

SHER HEAD

HEXAGONAL HEAD BOLT & NUT MB
FINISH:ELECTRO-GLAVANISED

RUBBER PADS

CONTACT TEETH
MATERIAL:COPPER ALLOY
CORROSION RESISTANT SURFACE TREATMENT

OUTER BODY
MATERIAL:UV STABILIZED THERMOPLASTICS

SUITABLE FOR MAIN CONDUCTOR SIZES 16 TO 95 MM &
TAP CONDUCTOR SIZES 1.5 TO 50 MM2

TOLERANCE : + 5% FOR ALL DIMENSIONS

Deen Dayal Upadhyaya Gram Jyoti Yojana( DDUGJY)

REC/DDUGJY/LT-ACC-ABC/05B

CABLE RANGE:

SUITABLE FOR 10 TO 95 SQ.MM MAIN (Bare/Insulated)

 & 1.5 TO 10 SQ.MM TAP(Bare/Insulated)

WEIGHT: "W" Grams (Approx)

RATED TIGHTENING TORQUE: "X" Nm

7

6

5

4

3

2

1
1

1

1

2

1

1

1

QTY

DESCRIPITION

MATERIAL

NUT  M6

WASHER

SCREW

BLADE

SEAL

LOWER BODY

UPPER BODY

STEEL

T.P.ELASTOMER

REP

AL ALLOY

STEEL

STEEL

THERMO PLASTIC - BLACK

THERMO PLASTIC - BLACK



CABLE RANGE:

SUITABLE FOR 10 TO 95 SQ.MM MAIN (Bare/Insulated) & 1.5 TO 10 SQ.MM TAP(Bare/Insulated)

WEIGHT: "W" Grams (Approx)

RATED TIGHTENING TORQUE: "X" Nm

7

6

5

4

3

2

1
1

1

1

2

1

1

1

QTY

DESCRIPITION
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EARTHING CONNECTOR

TOP VIEW

FRONT VIEW ISOMETRIC VIEW

BOTTOM CLAMP

TOP CLAMP

PRESSURE PAD
FLAT ROUND WASHER

BOLT :5 /16'' X 1 1 /4'' LONG

SUITABLE FOR 2.5 mm TO 50 mm CONDUCTOR2 2

material of clamp body : extruded aluminium alloy
fginish:natural & degreased
material of bolt & washer : Mild steel
finish: electro-zinc plated
tolerance :+ 5% for all dimensions.
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BLACK

BLACK

BLACK

NA

COLOUR

MOUNTING BRACKET CS14

4

3
5

8
7

1

2

1

3

2

1

MATERIALDESCRIPITION
QTYREP

HEAT TREATED ALUMINIUM ALLOY

THERMO PLASTIC

1

MOVABLE LINK LM54 / LM 1500

LEVER PS 6-14

BODY-PS 54 / PS 1500

1

2

3

4

MATERIAL:  HEAT TREATED ALUMINIUM ALLOY

NOTE :-

SPECIFICATION :- AS PER NFC33040

SUSPENSION ASSEMBLY  :-

BRACKET :- CS 14

SPECIFICATION :- AS PER NF C33-040

140

100

140

NOTE :-

MATERIAL: SEE TABLE

THERMO PLASTIC

THERMO PLASTIC

MARKING:ES 54 14-2

MARKING: CS 14

SUSPENSION ASSEMBLY  :-

1
8
5

2

70

Max

Reference

Product

Type

ES 54 14-2

Messenger

INSULATED

25

Cable Range (mm )

Min

WEIGHT:380 GRAMS(Approx)

14

Max

6

Dia (mm)
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BLACK

BLACK

NA

COLOUR

MOUNTING BRACKET 

4

3
5

8
7

1

2

1

3

2

1

MATERIALDESCRIPITION
QTYREP

HEAT TREATED ALUMINIUM ALLOY

THERMO PLASTIC

1

MOVABLE LINK

LEVER

BODY

1

2

3

4

MATERIAL:  HEAT TREATED ALUMINIUM ALLOY

NOTE :-

SPECIFICATION :- AS PER NFC33040

SUSPENSION ASSEMBLY  :-

BRACKET :-

SPECIFICATION :- AS PER NF C33-040

140

100

140

NOTE :-

MATERIAL: SEE TABLE

THERMO PLASTIC

THERMO PLASTIC

SUSPENSION ASSEMBLY  :-

1
8
5

2

50

Max

Type

Messenger

INSULATED/BARE

25

Cable Range (mm )

Min

12

KN

Load
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MOUNTING BRACKET
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1
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MATERIALDESCRIPITION
QTYREP

HEAT TREATED ALUMINIUM ALLOY

THERMO PLASTIC

1

MOVABLE LINK

LEVER PS

BODY

1

2

3

4

SUSPENSION ASSEMBLY  :-

SPECIFICATION :- AS PER NF C33-040

140

NOTE :-

MATERIAL: SEE TABLE

THERMO PLASTIC

THERMO PLASTIC

SUSPENSION ASSEMBLY :-

8
7

140

100

1
8
4

COLOUR

NA

BLACK

BLACK

BLACK

MATERIAL:  HEAT TREATED ALUMINIUM ALLOY

NOTE :-

SPECIFICATION :- AS PER NFC33040

BRACKET :-

15

KN

2

95

Max

Type

Messenger

INSULATED/BARE

70

Cable Range (mm )
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GENERAL TOLERANCE ON DIMENSIONS: Ñ5%
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CONCRETING (1:2:4)

75

500

15
00

30
0

GL.

AA

Concrete Foundation For PSC Poles

Concreting (Ï0.5x0.05x 1/6th length in mm )2

3

0.45

Vol. in mS.NO.

1

Description

Excavation ( 0.5Ï x0.6x1.5M)

+0.014 Cut for muffing

All Dimensions are in mm unless otherwise mentioned

Foundation With
Concreting (1:2:4)

60
0

500

Line
Direction

Section A-A
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CONCRETE (PCC) FOUNDATION DETAILS FOR PSC POLES 

NOTES:-

2.THIS ARRANGEMENT SHALL BE USED

1.UNLESS OTHERWISE SPECIFIED, ALL DIMENSIONS ARE IN MM.

FOR ALL TAPPING POLES ,DEAD END POLES , DTC

 

ANGULAR POLES, CROSSING, 2/4 POLE STRUCTURES AND FOR

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)
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450
500

75

G.L G.L

15
00

RCC Base Plate As per

Aggregates or
Stone bolder 10mm 

Size 450 X 450 X 75 

Compacted Soil (40%)

AA

REC Standard K1

& above (60%) WITH

Plain Foundation for PSC Pole

2

3
0.45

Vol. in mS.No.
1

Description
Excavation (0.5x0.6x1.5M)
RCC Base Plate 0.015
Size (0.45X0.45X0.075 M)

RCC Base Plate As per

60
0

45
0

450

500

RCC Base Plate  450 X 450 X 75 

Line
Direction

All Dimensions are in mm unless
otherwise mentioned

Manufacturing Tolerance as Follows
Upto 50mm                   : 5%
51 to 100mm               : 4%
101 to 300mm             : 3%
Above 300mm            :  2%

12
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G

F

E

D

C

B

12

A

67
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F
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D
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FOUNDATION DETAILS OF PSC/PCC Pole 

NOTES:-
1. UNLESS OTHERWISE SPECIFIED, ALL DIMENSIONS ARE IN MM.

FILLING WITH EXCAVATED SOIL ,BRICKBATTING & COMPACTION)
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Spring Washer15
0

10
0

PIN INSULATOR

16
5

40

5

20Ï

25

Ï24

12 R

44

Small Steel Head

Insulator Pin

Hexagonal Nut

18.2
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12

PIN INSULATOR

4) MANUFACTURING TOLERANCE AS FOLLOWS

NOTES:-
1)PIN AS SHOWN SUITABLE FOR METAL CROSS ARM.

 2) FOR WOOD CROSS ARM INSTEAD OF SPRING WASHER

  3) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

UP TO 50mm
51 TO 100mm
101 TO 300mm
ABOVE 300mm

: Ñ5%
: Ñ4%
: Ñ3%
: Ñ2%

Rural Electrification Corporation Ltd.
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,USE TWO SQUARE WASHERS 50X50X5 MM. ONE ON TOP 
AND THE OTHER AT BOTTOM.



25
00

300 300

30
0 20

0

15
0

75

GL. GL.

Clamp

8 S.W.G. G.I. Wire from Pole

Charcoal or Coke
and Salt alternate
Layer of 300 mm

40mm Ï G.I Pipe Class`B'

12 Ï Holes

Earthing for
Hard Stiff or Medium Clay

of PoleLC 2 Nos0.0063.5mm Thk.M123 Spring Washer

S.NO. DESCRIPTION SECTION QTY

2 Nos0.942146GI Flat 40x3Clamp for Earth Pipe1

BILL OF MATERIAL

2 Bolts & Nuts M12 30 0.057 2 Nos

ERECTION
MARK in MM

LENGTH Wt/Mtr
Kg/M Kg

TOTAL Wt.

0.114

0.275

0.012

0.401TOTAL WT.

40MM Ï G.I Pipe Class`B'

500

30
0

50
0

8 S.W.G. G.I. Wire

GL. GL.

Earthing For Ordinary 
Soil where Pipe could 

be Hammered
30

00
20

0

Funnel

12Ï  Bolts & Nuts

21R

Spring Washer

40X3 G.I Flat20
20

20
20

1200

Clamp for Earth Pipe

12
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12
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12

PIPE TYPE EARTHING 

NOTES:-

2. EARTH TERMINAL  OF G.I
1. ALL DIMENSIONS ARE IN MM.

STRIP 40x3 WITH 2 NOS. 12Ï STUDS.

4. MS PARTS SHALL CONFIRM TO IS:2062 
5. ALL MS PARTS TO BE HOT DIP 

GALVANISED AS PER IS 2629 & 4759.
6.WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE ONLY
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3. MANUFACTURING TOLERANCE.
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RCC BASE PAD FOR PCC POLE
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NOTES:-
1) THE CONCRETE MIX SHALL BE OF M15 GRADE
2) BASE PLATE IS NOT NECESSARY FOR CONCRETE LOCATIONS
3) EQUIVALENT SIZE OF STONE PAD  CAN BE  USED AS BASE PLATE

4) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.
    WHEREVER AVAILABLE ECONOMICALLY.



RCC BASE PLATE
STONE BASE PLATE

25 mm
HT Wire 4 mm
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DRAWING FOR STONE/RCC BASE PLATE
FOR STAY SET
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RCC BASE PLATE
STONE BASE PLATE

25 mm
HT Wire 4 mm

25 mm25 mm
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DRAWING FOR STONE/RCC BASE PLATE
FOR STAY SET
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RCC BASE PLATE
STONE BASE PLATE

25 mm
HT Wire 4 mm
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DRAWING FOR STONE/RCC BASE PLATE
FOR STAY SET
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ROAD

Service Support/ 20Ï G.I Pipe
or L 35x 35x5 with
25 Ï PVC Pipe

Meter Board

Clamp

A

PVC Pipe Ï25

Thermoplastic Insulated
Weather Proof Cable

Guy (G.I Wire 3.15 mm)

Tiled Roofing or Other Gabled Roofing

Single Storey-Flat/R.C.C Roofing
Multi Storey or Single Storey
Building with High Roofing

Wooden Brush

G.I Wire 3.15mm

Eye Bolt
(16x300 to 375

Out

Type & Size of Service Cable

Type Connected  Load Size

Twin Core Thermoplastic
Insulated W.P.
Cables As PER
IS 3035 (Part-I)
IS 3035 (Part-III)

Upto 2 KW

Above 2 KW
to 4 KW

2.5 mm

4.0 mm

2

2

Minimum Ground Clearance
Dimension Across the Road Along the Road

A 5800 5500

Else Where

4000

1. The Maximum Span to be limited to 35 Meters.
2. Before wire 3.15mm size (10SWG) will be of Hard
Quality as per IS: 280-1962
3(a). G.I. Pipe 20Ï will be of Medium Class as per IS:
1161-1968.
  (b) Alternatively L 35x35x5 with 25Ï PVC Pipe as
per IS: 2509-1963 may be used.
4. Clamps to be made from 40x3 M.S. Flat

Notes:
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LT Service Connection Single Phase

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT REC/DDUGJY/GEN/06 01 OF 1
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FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.
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GL.GL.

8 S.W.G. G.I. Wire

50
030

0

500

25
00

20
0

20 Ï G.I Rod

Welding

12Ï
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SPIKE TYPE EARTHING FOR NORMAL SOIL

NOTES:-

2. EARTH TERMINAL SHOULD BE MADE OF G.I
1. ALL DIMENSIONS ARE IN MM.

STRIP 40x3 WITH 1NO. 12Ï STUD.

4. CLAMP IS TO BE WELDED TO SPIKE.
5. THE WHOLE ASSEMBLY IS TO BE HOT DIP GALVANISED(IS:2629&4759)
6. ALL MS PARTS SHALL CONFIRM TO IS :2062

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT REC/DDUGJY/GEN/07 01 OF 1

3. MANUFACTURING TOLERANCE.
UPTO 50mm - Ñ 5%
51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

7. WEIGHT MENTIONED IS FOR PACKING AND FORWARDING PURPOSE ONLY.

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.



GL

1200

GL

407.21

350

Refilled Earth

Charcoal or Coke And
Salt in alternate layers
of 300mm

Spiral Earth Wire
8 SWG G.I

45
0

15
00

30
0

C of PoleL

600
From Support

Coil Earthing Details

NO. 8 SWG GI
Wire Closely

50

Wound 115 Turns

Earthing Spiral

1.85 kG

2.
5m

A
PP

.
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SPIRAL EARTHING DETAILS

2) Manufacturing Tolerance.

NOTES:-
1) All dimensions are in mm unless otherwise mentioned.

Rural Electrification Corporation Ltd.
PROJECT:

TITLE

SCALE DRG. NO.SIZE REV. NO.SHT. NO.

1 OF 1A3 NTS 0REC/DDUGJY/GEN/08
REV. NO.

R0

PREPARED CHECKED APPROVED DATE PROJECT

COMMON FOR ALL

a) Dia of GI wire   : Ñ2.5%  
b) All other dimensions as given below
3) MS wire shall conform to IS 280
4) All MS parts shall be hot dip galvanised as per IS 2629 and IS 4759.
5) In rocky areas where digging upto 1500 mm is not possible,earthing 

arrangement in horizontal configuration buried at a depth not less than 
800 mm shall be used.

6) Weight mentioned is for packing and forwarding purpose only.

FOR TENDER PURPOSE ONLY

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)



GL

145

GL

30
50

1

3

4

2

Guy Assembly
(Conventional Arrangement)
REC Construction Standard

G-1

x

D
15

00

tanÏ=d/D
d=DtanÏ

RCC Base
450x450x75

Soil Filling

STAY INSULATOR MAKE-OFF

GUY INSULATOR

0Á

60
0

PLAN

45

STAY PIT - ANCHOR ASSEMBLY

0
A
B

30Á 45Á
750 1100
1500 1300

6

2 80
0

80
0

500X500

1:2:4
Concrete

Concreting to be done 
where soil is not Firm

Stay Set Arrangement

All Dimensions are in mm unless otherwise
mentioned
Manufacturing Tolerance as Follows
Upto 50mm                   : 5%
51 to 100mm               : 4%
101 to 300mm             : 3%
Above 300mm            :  2%

END MAKING OF GUY WIRE

600

A

15
0

B

0Á 1600 ANCHOR ROD

ANCHOR PLATE

ELEVATION

(5)THIMBLE

BILL OF MATERIAL

TURN BUCKLE ASSEMBLY

ITEM
NO. DESCRIPTION QTY.SECTION LENGTH

EYE BOLT 1 NO.Ï20mm 550

SUPPORTING ANGLE 1 NO.L50x50x6 180

EYE HOOK

WASHER

NUT

ANCHOR ROD 1900

Ï16mm

4MM

1000

G.I

1 NO.

2 NOS.

MM
MATERIAL

1

1 NO.

M20

Ï16mm 1 NO.

ANCHOR PLATE(REC STANDARD K-1) 450X45075 MM 1 NO.

SQUARE WASHER 1 NO.

NUT 1 NO.

8 MM

M16

ANCHOR ROD & ANCHOR PLATE2

GUY INSULATOR3 1 NO.

STAY WIRE4 G.I.7/3.15mm

G.I

G.I

G.I

RCC

G.I.

G.I.

G.I.

G.I.

G.I.

G.I 1 NO.

1 NO.

THIMBLE5 G.I. 2 NOS.

a

b

c

d

e

a

b

c

d

40X40

40X40

64
8

43
2

259,2

64
8

Ï57,6

WELDED WELDED
HEXAGONAL NUT

SQUARE WASHER

Ï23,04  G.I ROD

8,
64

450

45
0

18
00

57
,6

Ï20 M.S. ROD

Ï16  G.I ROD

RCC ANCHOR PLATE(REC STANDARD K1)TURN BUCKLE

25

116

40
40

SQUARE WASHER(40x40x4)

WELDED

WELEDED

R10

C 75x40 OR
L 50x50x6 Ï25 HOLE

Ï22 HOLE

Ï40

1 2b

40

40

SQUARE WASHER(40x40x8)

Ï18 HOLE

ANCHOR ROD2a

Stay Set Arrangement

Soil Filling

M10 Grade PCC

1600 Anchor Rod

Anchor Plate
200x200x+6mm

12
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STAY SET ARRANGEMENT FOR 11KV/LT LINE

NOTES:-
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

2) ALL M.S. ITEM SHALL BE HOT DIP GALVANISED AS PER IS 2629&4759

4) M.S MATERIAL SHALL CONFIRM TO IS: 2062.
5) GUY INSULATORS TO BE UTILISED AS PER SPECIFICATION  FOR 

 HT & LT LINES RESPECTIVELY.

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT REC/DDUGJY/GEN/09A 01 OF 1

3) MANUFACTURING TOLERANCE
UPTO 50mm - Ñ 5%
51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

6) FOR FIRM SOILS, ONLY SOIL FILLING WITH COMPACTION TO BE DONE

FOR TENDER PURPOSE ONLY

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

Rural Electrification Corporation Ltd.

Concreting 0.2cm



45
0

30
0

180

45
0

Ï40

WELDED WELDED
HEXAGONAL NUT

SQUARE WASHER

Ï16  G.I ROD

6

450

45
0

18
00

40

Ï20 M.S. ROD

Ï16  G.I ROD

RCC ANCHOR PLATE(REC STANDARD K1)TURN BUCKLE

25 116

40

40

SQUARE WASHER(40x40x4)

WELDED

WELEDED

R10

C 75x40 OR
L 50x50x6 Ï25 HOLE

Ï22 HOLE

Ï40

1 2b

40

40

SQUARE WASHER(40x40x8)

Ï18 HOLE

ANCHOR ROD2a

STAY INSULATOR MAKE-OFF

END MAKING OF GUY WIRE

GUY INSULATOR

(5)THIMBLE

GL

145

GL

30
50

1

3

4

2

GUY ASSEMBLY
(CONVENTIONAL ARRANGEMENT)
REC CONSTRUCTION STANDARD

G-1

x

D
15

00

d=DxTAN0

RCC BASE
450x450x75

SOIL FILLING

0Á

2 80
0

80
0

500X500

1:2:4
CONCRETE

CONCRETING TO BE DONE 
WHERE SOIL IS NOT FIRM

0 VARIES FROM 30 TO 45 DEG (SEE NOTE-6)
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STAY SET ARRANGEMENT ON 8M/140KG/PCC POLE

NOTES:-
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

2) ALL M.S. ITEM SHALL BE HOT DIP GALVANISED AS PER IS 2629&4759

4) M.S MATERIAL SHALL CONFIRM TO IS: 2062.
5) GUY INSULATORS TO BE UTILISED AS PER SPECIFICATION  FOR 

 HT & LT LINES RESPECTIVELY.

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT 01 OF 1

3) MANUFACTURING TOLERANCE
UPTO 50mm - Ñ 5%
51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

6) FOR FIRM SOILS, ONLY SOIL FILLING WITH COMPACTION TO BE DONE

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deen Dayal Upadhyaya Gram Jyoti Yojana( DDUGJY)

REC/DDUGJY/GEN/09B
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145

GL

STRUT
(CONVENTIONAL ARRANGEMENT)

65
00

15
00

RCC BASE
450x450x75

0Á

X

3 NOS. M16x65

001

900 OR 901

902

GL GL

8000

`D
'

BILL OF MATERIAL

8m/200 KG. PCC POLE 

ITEM
NO. DESCRIPTION QTY.

AS REDQ.

SIZE LENGTH kG./mtr. TOTAL Wt.

TOTAL

KG.

7.653

MM
MATERIAL

001

CLAMP FOR PCC POLE (11KV SUPPORT)900

CLAMP FOR STRUT POLE902

50x8

50x8

MS

MS

378 3.14 2 NOS.

3.14 2 NOS.366

2.373

2.298

NUTS & BOLT M16 0.164 3 NOS.65 0.492

SPRING WASHER M16 0.009 3 NOS. 0.027

PLAIN WASHER M16 0.015 3 NOS. 0.045

3.5 THK.

3 THK.

CLAMP FOR PCC POLE (LT LINE)901 50x8 MS 385 3.14 2 NOS. 2.418

175

35

240320

50x8 MS FLAT

901

Ï18 HOLE

321

261

40
0

20
0

240 240

16
0

155

43

240240

50x8 MS FLAT

Ï18 HOLE

304

244

40
0

20
0

240 344

43

32

16
0

902CLAMP FOR  STRUT POLE

168

35

240320

50x8 MS FLAT

900CLAMP FOR  PCC POLE

Ï18 HOLE

314

254

20
0

240 240

16
0

      11 KV SUPPORT
CLAMP FOR  PCC POLE
              LT LINE
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STRUT ARRANGEMENT

Rural Electrification Corporation Ltd.
PROJECT:

TITLE

SCALE DRG. NO.SIZE REV. NO.SHT. NO.

1 OF 1A3 NTS 0REC/DDUGJY/GEN/10REV. NO.

R0

PREPARED CHECKED APPROVED DATE PROJECT

COMMON FOR ALL

GENERAL NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
AS PER IS:2629 & 4759

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE ONLY.
7) ALL CLAMPS AND ANGLES SHALL CONFORM TO IS:SP6 PART-1.

2) MANUFACTURING TOLERANCE.
 UPTO 50mm   - Ñ 5%
51 TO 100mm - Ñ 4%
 101 TO 300mm -Ñ 3%
ABOVE 300mm - Ñ 2%

ALL CHANNELS SHALL BE ISLC CHANNELS.

FOR TENDER PURPOSE ONLY

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)



DETAILS OF 500MM WIDE CABLE TRENCH
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Rural Electrification Corporation Ltd.
PROJECT:

TITLE

SCALE DRG. NO.SIZE REV. NO.SHT. NO.

1 OF 1A4 1:100 0
REV. NO.

R0

PREPARED CHECKED APPROVED DATE PROJECT

FOR TENDER PURPOSE ONLY

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)
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Rural Electrification Corporation Ltd.
PROJECT:

TITLE

SCALE DRG. NO.SIZE REV. NO.SHT. NO.

1 OF 1A4 1:100 0
REV. NO.

R0

PREPARED CHECKED APPROVED DATE PROJECT

FOR TENDER PURPOSE ONLY

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)



Stay Rod

Thimble

Hellically Formed End Fitting

G. I. Stay Wire

NOTE: FOR DETAILS OF HELLICALLY FORMED GUY GRIPS REFER REC SPECIFICATION NO. 25/1983
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Rural Electrification Corporation Ltd.

PROJECT:

TITLE

SCALE DRG. NO.SIZE REV. NO.SHT. NO.

1 OF 1A3 NTS 0REC/DDUGJY/GEN/12
REV. NO.

R0

PREPARED CHECKED APPROVED DATE PROJECT

FOR TENDER PURPOSE ONLY

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

Guy -End Assembly
(Using Hellically Formed Fitting)



30
0

30
0

30
0

1500

.

1500

NOTES :-

1. SINGLE  GUY  ARRANGEMENT  AS  PER
    FIGURE 1, 2 & 3  CAN  BE  USED   WHEN
    TOTAL TENSION TO BE TAKEN ON  THE
    GUY DOES NOT EMCEED THE FOLLOWING
    LIMITS

2. IN THE DURABLE GUY ARRANGEMENT THE
    FOUNDATION OF THE GUYS SHOULD BE
    SO PLACED THAT ONE DOES NOT REDUCE
    THE STRENGTH OF THE OTHER . IN OTHER
    WORDS,  THE  SOIL  WHICH  RESISTS  THE
     UP - LIFT  SHOULD  NOT  BE  DISTURBED
    WHILE  DIGGING  THE  FOUNDATION  FOR
    THE OTHER STAY.

3. FOR DETAILS OF COMPONENTS OF GUY
    ASSEMBLY, REFER, G - 1.

25
0

FIG :- 1 FIG :- 2 FIG :- 3
SINGLE GUY

DOUBLE GUY

30
TO
45

30
TO
45 30

TO
45

87
5 35

0

2
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REV. NO.

R0

PREPARED CHECKED APPROVED DATE PROJECT

FOR TENDER PURPOSE ONLY

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

 Guying Arrangement Single & Double Guy
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DRAWING FOR POLE PIT FOR PCC POLE FOR NORMAL SOIL
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All dimensions are in mm.

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT 01 OF 1

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Back filling with
excavated soil and
Boulder

Deen Dayal Upadhyaya Gram Jyoti Yojana( DDUGJY)

REC/DDUGJY/GEN/15

BASE PAD
For 11 Kv & LT Pole
Coaching of 0.02 cm or stone
block of size 450x450x75 mm.

Put refill with bolder and
 excavated soil

 PCC Pole
 PCC Pole EARTH
WIRE TERMINAL

Earthing coil



All Dimensions are in mm unless otherwise mentioned

Equivalent of Volts
in Local Languange

Equivalent of Danger in
Local Languange

Fig. 8.1 : 415V Danger Board
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433V DANGER BOARD

Rural Electrification Corporation Ltd.

PROJECT:

TITLE

SCALE DRG. NO.SIZE REV. NO.SHT. NO.

1 OF 1A3 NTS 0REC/DDUGJY/LT-OH/01
REV. NO.

R0

PREPARED CHECKED APPROVED DATE PROJECT

4) MANUFACTURING TOLERANCE AS FOLLOWS

NOTES:-
1) THE PLATE SHALL BE MADE FROM M.S. SHEET OF ATLEAST 1.6mm THICKNESS 

& VITREOUS ENAMELED WHITE WITH LETTERS, FIGURES & THE CONVENTIONAL SKULL
& BONES IN SIGNAL RED COLOUR ON THE FRONT SIDE(IS 5-1978). THE REAR SIDE
OF THE PLATE SHALL ALSO BE ENAMELED.

 2) ALL LETTERING SHOULD BE CENTRALLY SPACED.

  3) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

UP TO 50mm
51 TO 100mm
101 TO 300mm
ABOVE 300mm

: Ñ5%
: Ñ4%
: Ñ3%
: Ñ2%

HOLES Ï10MM

FOR TENDER PURPOSE ONLY

Deendayal Upadhyaya Gram Jyoti Yojana (DDUGJY)
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50
0

25
00

4

Ï
20
 S
PI
K
E 
EA
R
TH
IN
G

GL GL

1

8

9

2

10
12

13

37

80
00

500

30
00

10
00

30
0

290

ELEVATION

2NOS, M10x60

2NOS, M10x60

2NOS, M8x50

3NOS, M16x65

5

30Á TO 45Á

30
0

14
11

3NOS, M16x65

BILL OF MATERIAL

8m/200Kg. PSC POLE

DESCRIPTION

001

QTY. REF. DRG. NO.

1 NO.

BARBED WIRE003 3.5 MTR

1 NO.

STAY SET ARRANGEMENT006 1 SET

TOP CLAMP TOP ANTI CLIMBING DEVICE816 1 SET

SPIKE EARTHING005 1 SET

433V DANGER BOARD022

1 SETBOTTOM CLAMP TOP ANTI CLIMBING DEVICE817

2 NOS.CLAMP FOR EYE HOOK818A

2 NOS.CLAMP FOR EYE HOOK818B

REC-XII Plan-GEN-001A

REC-XII Plan-GEN-012

REC-XII Plan-LT-016

REC-XII Plan-LT-015 (SHT-2)

ERE
CODE

NESCL
NO.
SR.

1

2

3

4

5

6

7

8

9

10

NUTS & BOLTS AS REQD.

2 NOS.EYE HOOK01911

1 SETSUSPENSION CLAMP02612

1 SETDEAD-END CLAMP02513

CLAMP FOR DANGER BOARD814M 1 NO. REC-XII Plan-LT-015 (SHT-2)

REC-XII Plan-LT-015 (SHT-2)

REC-XII Plan-LT-015 (SHT-2)

REC-XII Plan-LT-015 (SHT-2)

REC-XII Plan-LT-015 (SHT-2)

REC-XII Plan-LT-015 (SHT-2)

REC-XII Plan-LT-015 (SHT-2)

REC-XII Plan-LT-015 (SHT-2)

1

CONNECTIONS TO BE MADE
USING PIERCING CONNECTORS

PHASE CONDUCTOR

SUSPENSION CLAMP

MESSANGER WIRE

3 NOS. M16x65

GUY

3NOS. M16x65

50
0

30
0

9

10

42

32

50

25
25

42

32
M8x50 BOLT

SPRING & PLAIN
WASHER

CONDUCTOR SERVICE CABLETAP 
CONDUCTOR

THE BOLT SHOULD BE SUITABLE SUNK
SO AS TO PREVENT ITS ROTATION

DURING TIGHTENING OF NUT

TOP VIEW (WITH BOLT REMOVED) INDICATING
SWIVEL ACTION SO AS TO GRIP CONDUCTORS

OF UNEQUAL SIZES

REC

CONSTRUCTION STANDARD

E-38

TYPE 'A'

(SUTABLE FOR JUMPER
CONNECTIONS FOR

LINE TO LINE TAPPING)

TYPE 'B'

(SUTABLE FOR TAPPING
OF SERVICE CONNECTIONS)

PLEASE NOTE THAT UD CONNECTOR SHALL BE USED FOR

MESSANGER WIRE AND PIERCING CONNECTOR SHALL BE

USED FOR AB CABLE.

(PIERCING CONNECTOR CONNECTION DETAILS SHOWN ABOVE)

FOR DETAILS OF PIERCING CONNECTOR

PLEASE REFER MANUFACTURER'S DRAWING

SUBMITTED SEPARATELY

*

*
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Rural Electrification Corporation Ltd.

PROJECT:

TITLE

SCALE

SIZE

REV. NO.

SHT. NO.
1 OF 2

GA & COMPONENT DETAILS OF AB CABLE CONNECIONS

A3

NTS 0

AND TAPPING ARRANGEMENT

D E S C R I P T I O NREV.NO. APPDCHKD.DRAWN DESIGN CLEARED BY DATEDATE

R0  DRG. NO.

REC/DDUGJY/LT-OH/02A

2) MANUFACTURING TOLERANCE AS FOLLOWS

NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

UP TO 50mm
51 TO 100mm
101 TO 300mm
ABOVE 300mm

: Ñ5%
: Ñ4%
: Ñ3%
: Ñ2%

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE.

AS PER IS:2629 & 4759.

7) ALL CHANNELS AND ANGLES SHALL CONFORM TO IS:SP6 PART-1
ALL CHANNELS SHALL BE ISLC CHANNELS.

3) ALL M.S. PARTS SHALL CONFORM TO IS:2062

FOR TENDER PURPOSE ONLY

Deendayal Upadhyaya Gram Jyoti Yojana (DDUGJY)



BILL OF MATERIAL

ERE
CODE

NESCL

NO.
SR.

1

2

3

4

QTY.SECTION LENGTH kG./mtr. TOTAL Wt.
KG.MM

MATERIAL

CLAMP FOR DANGER BOARD814M

TOP CLAMP FOR ANTI CLIMBING DEVICE816

BOTTOM CLAMP FOR ANTI CLIMBING DEVICE817

SPIKE 6mm ROD 125 56 NOS.

30x3

40x5

40x5

0.701M.S.

M.S.

M.S.

M.S.

1 NO.

1.60

1.60

1 SET

1 SET

0.22 1.54

610

395+395

413+413

0.428

1.322

1.264

DESCRIPTION

TOTAL 9.98

CLAMP FOR EYE HOOK818A 50x8 3.14M.S. 1 SET430+430 2.7

CLAMP FOR EYE HOOK818B 50x8 3.14M.S. 1 SET434+434 2.726

5

5

6

7

8

9

10

TOTAL 1.564

SPRING WASHERS

PLAIN WASHER

NUTS & BOLTS M16 65 0.164KG/NO. 6 NOS.

NUTS & BOLTS M8 50 2 NOS.

SPRING WASHERS

PLAIN WASHER

M16

M8

M16

M8

0.05KG/NO. 0.100

NUTS & BOLTS M10 60 0.055KG/NO. 4 NOS.

0.984

0.220

SPRING WASHERS M10

PLAIN WASHER M10

3.5 THK. 0.009KG/NO. 6 NOS. 0.054

3.5 THK. 0.003KG/NO. 4 NOS. 0.012

3.5 THK. 0.002KG/NO. 2 NOS. 0.004

3 THK.

3 THK.

3 THK.

6 NOS.

4 NOS.

2 NOS.

0.015KG/NO.

0.005KG/NO.

0.004KG/NO.

0.090

0.020

0.080

NO.
SR.

QTY.SECTION LENGTH kG./mtr. TOTAL Wt.
KG.MM

MATERIALDESCRIPTION

11

12

13

35

30 30 163 7030 25

35

30 30 159 7030 25

CLAMP FOR EYE HOOK 818A

20
35

50x8 MS FLAT

1 SET=2 NOS.(HALF CLAMP)

20
35

Ï18 HOLES
(TYP.)

CLAMP FOR EYE HOOK 818B

1 SET=2 NOS.(HALF CLAMP)

50x8 MS FLAT

Ï18 HOLES
(TYP.)

95

34.5

30x3 MS FLAT

30

34.5

30170

814MPLAN
DANGER CLAMP

19
0

2 NOS. Ï10 HOLES

70 252560

35

Ï38 18

Ï18 HOLES

6mm THK.

Ï18 ROUND
SECTION

EYE HOOK
REC

CONSTRUCTION STANDARD
E-35

019

RED HOLE

25

25
10

0

100

SECTION A-A
6mm ROD SPIKE

SEE NOTE-2
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AND TAPPING ARRANGEMENT
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FOR TENDER PURPOSE ONLY
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2) MANUFACTURING TOLERANCE AS FOLLOWS

NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED.

UP TO 50mm
51 TO 100mm
101 TO 300mm
ABOVE 300mm

: Ñ5%
: Ñ4%
: Ñ3%
: Ñ2%

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE.

AS PER IS:2629 & 4759.

7) ALL CHANNELS AND ANGLES SHALL CONFORM TO IS:SP6 PART-1
ALL CHANNELS SHALL BE ISLC CHANNELS.

3) ALL M.S. PARTS SHALL CONFORM TO IS:2062



500

818A

3 NOS. M16x65

025

019

10
0

810F

GUY

30 30 175 30 70 25

35

30 30 159 7030 25

CLAMP FOR EYE HOOK 818A

50

Ï18 HOLE
(TYP)

50x8 MS FLAT

70 252560

35

Ï38 18

Ï18 HOLES

6mm THK.

Ï16 ROUND
SECTION

EYE HOOK
REC

CONSTRUCTION STANDARD
E-35

019

RED HOLE

BILL OF MATERIAL

CLAMP FOR EYE HOOK

ERE
CODE DESCRIPTION

818A

QTY.

2 NOS.

SECTION

50x8

LENGTH kG./mtr. TOTAL Wt.

430 3.14 2.700

TOTAL

M.S.

KG.

10.941

MM
MATERIAL

EYE HOOK 1 NO.

DEAD END CLAMP 1 NO.

BILL OF MATERIAL

8m/200Kg. PSC POLE

ERE
CODE

DESCRIPTION

001

QTY. REF. DRG. NO.

1 NO.

BARBED WIRE003 3.5 MTR.

1 NO.

TOP CLAMP FOR ANTI CLIMBING DEVICE816 1 SET

REC-XII Plan-GEN-001A

BOTTOM CLAMP TOP ANTI CLIMBING DEVICE817 1 SET

SPIKE EARTHING005 1 SET

NUTS & BOLTS AS REQD.

433V DANGER BOARD022

1 SETCLAMP FOR EYE HOOK818A

1 NO.EYE HOOK019

1 NO.DEAD END CLAMP025

CLAMP FOR DANGER BOARD814M

TOP CLAMP FOR ANTI CLIMBING DEVICE816

BOTTOM CLAMP FOR ANTI CLIMBING DEVICE817

SPIKE 6mm ROD 125 56 NOS.

30x3

40x5

40x5

610 0.701M.S.

M.S.

M.S.

M.S.

1 NO. 0.428

395

413

1.60

1.60

2 NOS.

2 NOS. 1.322

1.264

0.22 1.54

SPRING WASHERS

PLAIN WASHER

NUTS & BOLTS M16 65 0.164KG/NO. 5 NOS.

NUTS & BOLTS M8 60 2 NOS.

SPRING WASHERS

PLAIN WASHER

M16

M8

M16

M8

0.05KG/NO. 0.100

NUTS & BOLTS M10 60 0.055KG/NO. 4 NOS.

0.820

0.220

SPRING WASHERS M10

PLAIN WASHER M10

3.5 THK. 0.009KG/NO. 5 NOS. 0.045

3.5 THK. 0.003KG/NO. 4 NOS. 0.012

3.5 THK. 0.002KG/NO. 2 NOS. 0.004

3 THK.

3 THK.

3 THK.

5 NOS.

4 NOS.

2 NOS.

0.015KG/NO.

0.005KG/NO.

0.004KG/NO.

0.075

0.02

0.08

019

025

STAY SET ARRANGEMENT008 1 SET REC-XII Plan-GEN-007

CLAMP FOR STAY SET 50x8 M.S. 3.14 2 NOS.810F 368 2.311

CLAMP FOR STAY SET810F 1 SET

REC-XII Plan-LT-007

REC-XII Plan-LT-007

REC-XII Plan-GEN-012

REC-XII Plan-LT-015

REC-XII Plan-LT-014

CLAMP FOR DANGER BOARD814M 1 NO. REC-XII Plan-LT-001

205
52R20

6

20 34

50

22

17224872

25

Ï3
4

U-BAR

CONE

INSULATED DEAD END CLAMP
REC

CONSTRUCTION STANDARD
E-35

025

26

LOCK NUT

162

35

50x8 MS FLAT

PLAN

20

810FSTAY SET CLAMP

Ï18 HOLE

30 30 3030

238

35
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H
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GA OF LT LINE FORMATION ON SINGLE 8M/200 kG
PSC POLE (DEAD END) WITH LT AB CABLE

GENERAL NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
AS PER IS:2629 & 4759

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE ONLY.
7) ALL CLAMPS AND ANGLES SHALL CONFORM TO IS:SP6 PART-1.

2) MANUFACTURING TOLERANCE.
 UPTO 50mm   - Ñ 5%
51 TO 100mm - Ñ 4%
 101 TO 300mm -Ñ 3%
ABOVE 300mm - Ñ 2%

ALL CHANNELS SHALL BE ISLC CHANNELS.

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT

REC/DDUGJY/LT-OH/03 01 OF 1

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deendayal Upadhyaya Gram Jyoti Yojana (DDUGJY)



EYE HOOK

500

POLE CLAMP

818A

3 NOS. M16x65

019

026

30 30 175 30 70 25

35

30 30 159 7030 25

CLAMP FOR EYE HOOK

Ï18 HOLE

818A

(TYP)

50x8 MS FLAT

70 252560

35

Ï38 18

Ï18 HOLES6mm THK.

Ï18 ROUND
SECTION

EYE HOOK
REC

CONSTRUCTION STANDARD
E-35

019

RED HOLES

BILL OF MATERIAL

CLAMP FOR EYE HOOK

ERE
CODE DESCRIPTION

818A

QTY.

2 NOS.

SECTION

50x8

LENGTH kG./mtr. TOTAL Wt.

3.14

TOTAL

M.S.

KG.

8.254

MM
MATERIAL

EYE HOOK 1 NO.

SUSPENSION CLAMP 1 NO.

BILL OF MATERIAL

8m/200Kg. PSC POLE

ERE
CODE DESCRIPTION

1

QTY. REF. DRG. NO.

1 NO.

BARBED WIRE2 3.5 MTR.

1 NO.

CLAMP FOR DANGER BOARD814M 1 NO.

TOP CLAMP FOR ANTI CLIMBING DEVICE816 1 SET

BOTTOM CLAMP TOP ANTI CLIMBING DEVICE817 1 SET

SPIKE EARTHING4 1 SET

NUTS & BOLTS AS REQD.

433V DANGER BOARD3

1 SETCLAMP FOR EYE HOOK818A

1 NO.EYE HOOK019

1 NO.SUSPENSION CLAMP026

CLAMP FOR DANGER BOARD814M

TOP CLAMP FOR ANTI CLAMP DEVICE816

BOTTOM CLAMP FOR ANTI CLAMP DEVICE817

SPIKE 6mm ROD 125 56 NOS.

30x3

40x5

40x5

0.701M.S.

M.S.

M.S.

M.S.

1 NO.

1.60

1.60

2 NOS.

2 NOS.

0.22 1.540

SPRING WASHERS

PLAIN WASHER

NUTS & BOLTS M16 65 0.164KG/NO. 3 NOS.

NUTS & BOLTS M8 60 2 NOS.

SPRING WASHERS

PLAIN WASHER

M16

M8

M16

M8

0.05KG/NO. 0.100

NUTS & BOLTS M10 60 0.055KG/NO. 4 NOS.

0.492

0.220

SPRING WASHERS M10

PLAIN WASHER M10

3.5 THK. 0.009KG/NO. 3 NOS. 0.027

3.5 THK. 0.003KG/NO. 4 NOS. 0.012

3.5 THK. 0.002KG/NO. 2 NOS. 0.004

3 THK.

3 THK.

3 THK.

3 NOS.

4 NOS.

2 NOS.

0.015KG/NO.

0.005KG/NO.

0.004KG/NO.

0.045

0.020

0.080

019

026

610

395

413

0.428

1.322

1.264

430 2.700

REC-XII Plan-GEN-001A

REC-XII Plan-LT-013

REC-XII Plan-LT-013

REC-XII Plan-LT-013

REC-XII Plan-GEN-012

REC-XII Plan-LT-001

REC-XII Plan-LT-001

REC-XII Plan-LT-001

25

98
+4

105+4

KEEPER
AL. ALLOY

CLAMP
AL. ALLOY

Ï14

40

026SUSPENSION CLAMP
FOR DETAILS OF SUSPENSION CLAMP

PLEASE REFER MANUFACTURER'S DRAWING

*

SUBMITTED SEPARATELY
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GA OF LT LINE FORMATION ON SINGLE 8M/200 kG
PSC POLE (IN LINE ARRAIGNMENT) WITH LT AB CABLE

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT REC/DDUGJY/LT-OH/04 01 OF 1

GENERAL NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
AS PER IS:2629 & 4759

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE ONLY.
7) ALL CLAMPS AND ANGLES SHALL CONFORM TO IS:SP6 PART-1.

2) MANUFACTURING TOLERANCE.
 UPTO 50mm   - Ñ 5%
51 TO 100mm - Ñ 4%
 101 TO 300mm -Ñ 3%
ABOVE 300mm - Ñ 2%

ALL CHANNELS SHALL BE ISLC CHANNELS.

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deendayal Upadhyaya Gram Jyoti Yojana (DDUGJY)
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00
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15
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2 NOS. M16x65

831A

GL

1200
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00

Ï
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R
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G

005

90 BILL OF MATERIAL

8M/200Kg. PSC POLE

ERE
CODE DESCRIPTION

001

QTY. REF. DRG. NO.

1 NO.

BARBED WIRE003 3.5MTR

415V DANGER BOARD022 1 NO.

 831A

CLAMP FOR DANGER BOARD814M 1 NO.

TOP CLAMP FOR ANTI CLIMBING DEVICE816 1 NO.

REC-XII Plan-GEN-001A

BOTTOM CLAMP FOR ANTI CLIMBING DEVICE817 1 NO.

BILL OF MATERIAL
ERE

CODE DESCRIPTION QTY.SECTION LENGTH kG./mtr. TOTAL Wt.

1 NO.75x40 550 5.7 3.135

CLAMP FOR DANGER BOARD

TOP CLAMP FOR ANTI CLIMBING DEVICE

BOTTOM CLAMP FOR ANTI CLIMBING DEVICE

TOTAL

SPRING WASHERS

PLAIN WASHER

NUTS & BOLTS M16 65 0.164 6 NOS.

NUTS & BOLTS M8 60 2 NOS.

SPRING WASHERS

PLAIN WASHER

M16

M8

M16

M8

0.050 0.100

30x3

40x5

40x5

610 0.701

M.S.

M.S.

M.S.

M.S.

DESCRIPTION QTY.SIZE KG.MATERIAL

1 NO. 0.428

395

413

1.60

1.60

2 NOS.

2 NOS. 1.322

1.264

KG.

16.199

MM

TOTAL 2.976

NUTS & BOLTS M10 60 0.055 4 NOS.

LENGTH TOTAL Wt.
KG.MM

0.984

0.220

SPRING WASHERS M10

PLAIN WASHER M10

MATERIAL

3.5 THK. 0.009 8 NOS. 0.072

3.5 THK. 0.003 4 NOS. 0.012

3.5 THK. 0.002 2 NOS. 0.004

3 THK.

3 THK.

3 THK.

8 NOS.

4 NOS.

2 NOS.

0.015

0.005

0.004

0.120

0.020

0.080

SHACKLE INSULATOR MOUNTING CHANNEL 1 NO.

STAY SET ARRANGEMENT008 1 SET REC-XII Plan-GEN-007

STAY SET CLAMP811 1 SET

CLAMP FOR STAY SET M.S. 363 2 NOS. 2.30450x8 3.14

SHACKLE INSULATOR MOUNTING CHANNEL

834 M.S. 837 1 SET 2.62850x8 3.14 TOP CLAMP FOR SHACKLE INSULATOR CHANNEL

NUTS & BOLTS M12 115 0.134 2 NOS. 0.268

SPRING WASHERS M12 3.5 THK. 0.009 6 NOS. 0.054

NUTS & BOLTS M12 50 0.075 2 NOS. 0.150

PLAIN WASHER M12 3 THK. 6 NOS.0.015 0.090

SPIKE 6mm ROD 125 56 NOS.M.S. 0.22 1.540

833 U-CLAMP M.S. 2 NOS. 0.91930x6 1.415325

NUTS & BOLTS M12 80 0.102 2 NOS. 0.204

NUTS & BOLTS M16 150 0.299 2 NOS. 0.598

LT SHACKLE INSULATOR (TYPE-1)023 2 NOS.

SPIKE EARTHING005 1 SET REC-XII Plan-GEN-012

 831A

814M

816

817

833 U-CLAMP FOR SHACKLE INSULATOR 2 NOS.

BOTTOM CLAMP FOR SHACKLE INSULATOR CHANNEL834D 1 SET

TOP CLAMP FOR SHACKLE INSULATOR CHANNEL834 1 SET

811

834D M.S. 847 1 SET 2.65950x8 3.14 BOTTOM CLAMP FOR SHACKLE INSULATOR CHANNEL

REC-XII Plan-LT-001

REC-XII Plan-LT-001

REC-XII Plan-LT-001

100

DETAIL `A'

023

DETAIL `B'

20
0

M12x80

832

M12x115

M12x50

M16x150
2 NOS. M16x65

95

66

50x8 MS FLAT

PLAN

25
811STAY SET CLAMP

Ï18 HOLE

30 30 3030

171

150

550

50 300 150

75
40

Ï18 HOLE Ï14 HOLEÏ14 HOLE

831ASHACKLE INSULATOR MOUNTING CHANNEL

50

Ï18 HOLE

834TOP CLAMP FOR
SHACKLE INSULATOR CHANNEL

23
1

35 92,5

15
5

20

30
30

30
30

42,550

Ï16 HOLE

Ï18 HOLE

834DBOTTOM CLAMP FOR
SHACKLE INSULATOR CHANNEL

23
6

35 92,5

16
0

20

30
30

30
30

42,550

Ï16 HOLE

20105

75

Ï14 HOLE
(TYP)

833U- CLAMP 30x6
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GA OF LT LINE VERTICAL FORMATION ON SINGLE
8M/200 kG PSC POLE (AT DEAD END) 1Ph, 2WIRE

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT 01 OF 1

GENERAL NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
AS PER IS:2629 & 4759

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE.
7) ALL CLAMPS AND ANGLES SHALL CONFORM TO IS:SP 6 PART-1.

2) MANUFACTURING TOLERANCE
UPTO 50mm - Ñ 5%
51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

ALL CHANNELS SHALL BE ISLC CHANNELS.

REC/DDUGJY/LT-OH/05

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deendayal Upadhyaya Gram Jyoti Yojana (DDUGJY)
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BILL OF MATERIAL

8M/200Kg. PSC POLE

ERE
CODE DESCRIPTION

001

QTY. REF. DRG. NO.

1 NO.

BARBED WIRE003 3.5MTR

415V DANGER BOARD022 1 NO.

831A

CLAMP FOR DANGER BOARD814M 1 NO.

TOP CLAMP FOR ANTI CLIMBING DEVICE816 1 NO.

BOTTOM CLAMP FOR ANTI CLIMBING DEVICE817 1 NO.

BILL OF MATERIAL
ERE

CODE DESCRIPTION QTY.SECTION LENGTH kG./mtr. TOTAL Wt.

831A 1 NO.75x40 550 5.7 3.135

CLAMP FOR DANGER BOARD814M

TOP CLAMP FOR ANTI CLIMBING DEVICE816

BOTTOM CLAMP FOR ANTI CLIMBING DEVICE817

TOTAL

SPRING WASHERS

PLAIN WASHER

NUTS & BOLTS M16 65 0.164 6 NOS.

NUTS & BOLTS M8 60 2 NOS.

SPRING WASHERS

PLAIN WASHER

M16

M8

M16

M8

0.050 0.100

30x3

40x5

40x5

610 0.701

M.S.

M.S.

M.S.

M.S.

DESCRIPTION QTY.SIZE KG.MATERIAL

1 NO. 0.428

395

413

1.60

1.60

2 NOS.

2 NOS. 1.322

1.264

KG.

16.081

MM

TOTAL 2.976

NUTS & BOLTS M10 60 0.055 4 NOS.

LENGTH TOTAL Wt.
KG.MM

0.984

0.220

SPRING WASHERS M10

PLAIN WASHER M10

MATERIAL

3.5 THK. 0.009 8 NOS. 0.072

3.5 THK. 0.003 4 NOS. 0.012

3.5 THK. 0.002 2 NOS. 0.004

3 THK.

3 THK.

3 THK.

8 NOS.

4 NOS.

2 NOS.

0.015

0.005

0.004

0.120

0.020

0.080

SHACKLE INSULATOR MOUNTING CHANNEL 1 NO.

STAY SET ARRANGEMENT008 1 SET

STAY SET CLAMP810F 1 SET

CLAMP FOR STAY SET M.S. 368 2 NOS. 2.31150x8 3.14

CLAMP FOR SHACKLE INSULATOR CHANNEL832 2 SET

SHACKLE INSULATOR MOUNTING CHANNEL

832 M.S. 822 2 SET 5.16250x8 3.14 CLAMP FOR SHACKLE INSULATOR CHANNEL

NUTS & BOLTS M12 115 0.134 2 NOS. 0.268

SPRING WASHERS M12 3.5 THK. 0.009 6 NOS. 0.054

NUTS & BOLTS M12 50 0.075 2 NOS. 0.150

PLAIN WASHER M12 3 THK. 6 NOS.0.015 0.090

833 U-CLAMP FOR SHACKLE INSULATOR 2 NOS.

SPIKE 6mm ROD 125 56 NOS.M.S. 0.22 1.540

833 U-CLAMP M.S. 2 NOS. 0.91930x6 1.415325

NUTS & BOLTS M12 80 0.102 2 NOS. 0.204

NUTS & BOLTS M16 150 0.299 2 NOS. 0.598

LT SHACKLE INSULATOR (TYPE-1)023 2 NOS.

SPIKE EARTHING005 1 SET

810F

REC-XII Plan-GEN-001A

REC-XII Plan-GEN-012

REC-XII Plan-LT-011

REC-XII Plan-LT-001

REC-XII Plan-LT-001

REC-XII Plan-LT-001

REC-XII Plan-LT-011

REC-XII Plan-LT-011

REC-XII Plan-LT-011100

DETAIL `A'

023

DETAIL `B'

20
0

M12x80

832

M12x115

M12x50

M16x150

0Á TO 10Á

CONDUCTOR

2 NOS. M16x65

150

550

50 300 150

75
40

Ï18 HOLE Ï14 HOLEÏ14 HOLE

831ASHACKLE INSULATOR MOUNTING CHANNEL

50

162

35

50x8 MS FLAT

PLAN

20

810FSTAY SET CLAMP

Ï18 HOLE

30 30 3030

238

35

17
1

65 115

95

20

30
30

30
30

832 CLAMP FOR
SHACKLE INSULATOR CHANNEL

4174

Ï18 HOLE

Ï16 HOLE

20105

75

Ï14 HOLE
(TYP)

833U- CLAMP 30x6
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GA OF LT LINE VERTICAL FORMATION ON SINGLE
8M/200 kG PSC POLE (AT ANGULAR LOCATION) 1Ph, 2WIRE

E

D

REV. NO.

R0

PREPARED CHECKED APPROVED DATE
PROJECT 01 OF 1

GENERAL NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
AS PER IS:2629 & 4759

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE.
7) ALL CLAMPS AND ANGLES SHALL CONFORM TO IS:SP 6 PART-1.

2) MANUFACTURING TOLERANCE
UPTO 50mm - Ñ 5%

51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

ALL CHANNELS SHALL BE ISLC CHANNELS.

REC/DDUGJY/LT-OH/06

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deendayal Upadhyaya Gram Jyoti Yojana (DDUGJY)



ELEVATION





BILL OF MATERIAL

ERE

CODE

DESCRIPTION QTY. REF. DRG. NO.

DETAIL `A'

DETAIL `B'

12

H

G

F

E

D

C

B

12

A

46 57 3

346 57891011

891011 12

H

G

F

E

D

C

B

A

12

GA OF LT LINE VERTICAL FORMATION ON SINGLE
8M/200 kG PSC POLE (IN LINE ARRANGEMENT) 1Ph, 2WIRE

REV. NO.

R0

PREPARED CHECKED APPROVED DATE
PROJECT REC/DDUGJY/LT-OH/07A 01 OF 2

GENERAL NOTES:
1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE MENTIONED

4) ALL M.S. FABRICATED ITEMS SHALL BE HOT DIP GALVANISED

5) ALL THE ITEMS SHALL BE MARKED WITH ERECTION CODE.
AS PER IS:2629 & 4759

3) ALL M.S. PARTS SHALL CONF0RM TO IS:2062

6) WEIGHT MENTIONED IS FOR PACKING & FORWARDING PURPOSE.
7) ALL CLAMPS AND ANGLES SHALL CONFORM TO IS:SP 6 PART-1.

2) MANUFACTURING TOLERANCE
UPTO 50mm - Ñ 5%

51 TO 100mm - Ñ 4%
101 TO 300mm - Ñ 3%
ABOVE 300mm - Ñ 2%

ALL CHANNELS SHALL BE ISLC CHANNELS.

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deendayal Upadhyaya Gram Jyoti Yojana (DDUGJY)



BILL OF MATERIAL

ERE

CODE

DESCRIPTION QTY.SECTION

LENGTH

kG./mtr.

TOTAL Wt.

TOTAL

DESCRIPTION QTY.SIZE KG.MATERIAL

KG.

13.771

MM

TOTAL 2.600
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ELEVATION
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DANGER CLAMP
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415/240V Conductor Formation and Clearance Horizontal Formation

TANGENT LOCATION

MAXIMUM SPAN-57 MTRS.

SAGS

HORIZONTAL

SPACING

UP TO 750

750 TO 1200

X Y

300

450

450

450
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4 No.

L.T Pin Insulators

1 No.
V-Cross Arm  1 No.

4 Nos.

1 No. Supports 7.5 M
Bill of Material

Earth Knob
4 No.

Bolt 10 O

Black Clamp
Pole Top Bracket 

L.T Pin
1 No.

1 No.

Tangent Location
Maximum Span-67 Mtr.

Sags
Horizontal
Spacing

UP TO 750
750 TO 1200

X Y
300
450

450
450

Note:- All Dimension are in mm. 415/240V Line Supports Horizontal Formation
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Figure-2
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Bolt 16 O with Nuts

3 Nos.
Earth Knob

Bill of Material

 Supports 7.5 M 1 No.

3 Nos.

1 No.Cross Arm  
1 No.

L.T Pin Insulators

2 No.

Black Clamp

L.T Pin
1 No.

Sags
Horizontal
Spacing

UP TO 750
750 TO 1200

X Y
300
450

450
450

Note:- All Dimension are in mm.
415/240V Line Conuctor Formation And Clearances
3O,4W (Horizontal Formation)
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Bolt 16 O with Nuts
Earth Knob

Bill of Material

 8 M  Supports 1 No.

3 Nos.Shackle Insulators

4 No.

U- Clamp

1 No.

Note:- All Dimension are in mm.

415/240V Line Conuctor Formation And Clearances
3O,4W (Vertical Formation)

3 Nos.
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Bolt 16 O with Nuts
Earth Knob

Bill of Material
 8 M  Supports 1 No.

2 Nos.Shackle Insulators

3 No.

U- Clamp

1 No.

Note:- All Dimension are in mm.

415/240V Line Conuctor Formation And Clearances
1O,3W (Vertical Formation)

2 Nos.
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Note:- All Dimension are in mm.

L.T Lines  PVC Spacer

Tests:-
   The Spaces shall comply with the
   following Test Requirements:-

1. Dry Power Frequency Withstand  Voltage 23KV.

2 Wet  Power Frequency Withstand Voltage 10KV.

3.Three Specification Shall be Maintained  At A
   Temp. of 70_2C For Period of  24 Hours.After
  This Treatment,The Speciments shall Not Show
  Any Deformity,And After Cooling ,shall Have A
  Minimum Tensile Strength of 375 Kg/Cm(500 Kg
  For 13mm Dia Spacer)

NOTE:-
      While  1 And 2 Will Be Treated AS Type Tests.
      The Third Test Will Be Carried Out On Each
      Batch of 5000 Nos.

6mm. Dia Sprial Hole
( To Grip AAC/ACSR
Conductor From
7/ 2.11 To 7/ 3.35 mm)

A View of the PVC Spacers
on the L.T Line
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Note:- All Dimension are in mm.

Earth Knob For L.T Line



Guy

C1 C2 C3 C4

Guy

Plan

Elevation

12

H

G

F

E

D

C

B

12

A

46 57 3

346 57891011

891011 12

H

G

F

E

D

C

B

A

12

REV. NO.

R0

PREPARED
BY

CHECKED
BY

APPROVED
BY

DATE
PROJECT REC/DDUGJY/LT-OH/17 01 OF 1

FOR TENDER PURPOSE ONLY

Rural Electrification Corporation Ltd.

Deen Dayal Upadhyaya Gram Jyoti Yojana (DDUGJY)

Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. FOR 7/ 2.11 mm AND 7/ 2.59 mm ACSR THE ANGLE OF
DEVIATION MAY BE TAKEN UP TO 10.

2. FOR 7/ 3.35 mm  ACSR THE ANGLE OF DEVIATION MAY
BE TAKEN UP TO 5.

3. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

4.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

5.GUY ANGLE SHALL BE 30 TO 45.

Guys For 0 TO 10 Angle Locations(3-Phase,4Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For 30 TO 60 Angle Locations(3-Phase,4Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For 60 TO 90 Angle Locations(3-Phase,4Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For Dead End Locations(3-Phase,4Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For 0 TO 10 Angle Locations(3-Phase,4Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For 10 TO 30 Angle Locations(3-Phase,5Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3,C5                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For 30 TO 60 Angle Locations(3-Phase,5Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3,C5                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For 60 TO 90 Angle Locations(3-Phase,5Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3,C5                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For Dead End Locations(3-Phase,5Wire,Horizontal Formation)

NOTATIONS:-
C1,C2,C3,C5                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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Note:- All Dimension are in mm.

415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For Dead End Locations(3-Phase,5Wire, Vertical Formation)

NOTATIONS:-
C0,C1,C2,C3                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL
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415V/240V Lines Conductor Formation And Arrangement of

NOTES:-

1. REFER REC CONSTRUCTION STANDARD B-19 .FOR
TYPE OF POLE TO BE USED.

2.THE DRAWING INDICATES THE POSITION OF GUY
WIRE SHALL BE SUCH AS TO COUNTERACT.THE
RESULTANT TENSION OF THE CONDUCTORS.

3.GUY ANGLE SHALL BE 30 TO 45.

Guys For Dead End Locations(3-Phase,4Wire, Vertical Formation)

NOTATIONS:-
C1,C2,C3,                    PHASE CONDUCTORS
C4                               EARTH CUM NEUTRAL



TYPE - 2
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0

55Ï
65Ï

100Ï

ALL DIMENSION ARE IN mm.

TENDER DRAWING
TITLE :  415/ 240 VOLTS
SHACKLE INSULATOR
DRG. NO :  NH  /  RE  /
INSULATOR / 02

NOTE :  THE ENCLOSED DIMENSIONS ARE  MANDATORY.
               OTHER  DIMENSIONS   AND  THE PROFILES  ARE
               GIVEN FOR GUIDANCE

    415/ 240  VOLTS
SHACKLE INSULATOR

3R

13 R MIN

5R

15
90

75

TYPE-1
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ELEVATION
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SIDE

CONNECTOR  ASSEMBLY

CLIP

SERVICE CONNECTOR

CONDUCTOR

PVC CABLE
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2.5 mm TO 10 mm ALUMINIUM CABLE2 2

222.5 mm TO 10 mm ALUMINIUM CABLE
2 2

2

2

2

20 mm ACSR , 30 mm ACSR AND 25 mm
AAC ( SQUIRREL , WEASEL AND GNAT )

(WEASEL,RABBIT AND ANT )
30 mm ACSR AND 50 mm ACSR/AAC

SERVICE CABLELINE CONDUCTORS
APPLICATIONS

16
21

8
10.5

30
35

12
12

30
36

edcba
DIMENSIONS

B

A

TYPE

THE FOLLOWING DIMENSIONS/ APPLICATIONS.
TWO SRANDARD SIZES OF SERVICE CONNECTORS, TYPE A AND TYPE B SAHALL HAVE
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STEP: I. MIX THE ' RESIN' AND 'HARDNER' AS PER INSTRUCTIONS OF
THE MANUFACTURER TO PREPARE PUTTY.

BINDING WIRE AS PER NORMAL PRACTICE.
STEP: II. MIX T-JOINT BY TWISTING OF STANDS OR BY USING

STEP: lII. APPLY PUTTY OVER THE JOINT TO COMPLETELY
ENCAPSULATE THE JOINT.

3
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Application of Epoxy Compound on T-Joint
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FIGURE-1

FIGURE-2

FIGURE-3

NOTE:-  T-CONNECTOR CAN BE USED TO TAP SERVICE 
CONNECTIONS FROM  THE LINE OR FOR TAPPING
A BRANCH LINE FROM THE MAIN LINE.

FIG.1  SHOWS THE T-CONNECTOR
FIG.2  SHOWS THE T-CONNECTOR

IN POSITION.
FIG.3  SHOWS TAPPING OF SERVICE

CONNECTIONS USING
T-CONNECTORS.

ALL DIMENSIONS ARE IN MM.
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A

B

C

FIG.1  SHOWS THE CORE SPLICE - IN POSITION
C. SHOWS THE OUTER SPLICE.
B.  SHOWS THE  FILLER RODS
A.  SHOWS THE  CORE SPLICE

FIG.2  SHOWS THE CORE SPLICE AND FILLER
RODS IN POSITION.

FIG.3  SHOWS THE COMLETE JOINT AND THE
OUTER SPLICE IN POSITION.



APPLICATION OF CRIMPING TOOL

SERVICE CONNECTOR

UNCRIMPED PORTION

CONDUCTOR

SERVICE CABLE

A VIEW OF CRIMPED SERVICE CONNECTOR (PARTLY CRIMPED)
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CRIMPED JOINT FOR  L.T. SERVICE CONNECTION
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Proposed Double story Control Room Layout plan  of 33 /11 KV

substation in CITY/TOWN ZONE
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Cash Collection Room

Customere care Hall

GROUND FLOOR

Gents ToiletLadies Toilet

Stairs

Proposed Double story Control Room Layout plan

of 33 /11 KV substation in CITY/TOWN ZONE

Proposed Double story Control Room Layout plan of 33 /11 KV

substation in CITY/TOWN ZONE
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SCHEDULE OF GROUND FLOOR ROOF SLAB:

LONGITUDINAL
RENF.

STIRRUPS AS PER
SHEDULE

TYPICAL STIRRUPS
OR LINKS DETAILS

DEVLOPMENT LENGTH ' LD'
LD FOR HYSD BARS WITH

Fy=415 N/MMSQ.

CONCRETE GRADE Ld

M:20 47X DLA
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SR.
NO.
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MARKED
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SCHEDULE OF GROUND FLOOR ROOF SLAB:

LONGITUDINAL
RENF.
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 GROUND FLOOR  SLAB BEAM DETAILS
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GROUND FLOOR WORKING PLAN
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0.60 X0.60 VITIRIFIED TILE FLOORING

0.10 THICK P.C.C (MIX-1:2:6)

COPPA FILLING WITH TOP COARSE OF DUST

SECTION - XX
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DEVLOPMENT LENGTH ' LD'
LD FOR HYSD BARS WITH

Fy=415 N/MMSQ.

CONCRETE GRADE Ld

M:20 47X DLA

SCHEDULE OF FOOTING

1 1
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PCC 1:3:5 (M-10)
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0.60 X0.60 VITIRIFIED TILE FLOORING

0.10 THICK P.C.C (MIX-1:2:6)

COPPA FILLING WITH TOP COARSE OF DUST

SECTION - AA'

PLINTH BEAM

PLAN

148

10

11 14 17 20

UP

PLINTH LVL +0.45

Bottom  -2 T 12 mm
( ex at mid span)

Top -2 T 12 mm
(ex at supports)

stps. T 8mm@275mm. c/c at mid
span & @225mm. c/c at supports

LB(100 mm x 400 mm.)

DISTB. R/F - 8 mm. O
bar@200 mm.c/c

DETAIL OF REINF.
(AT PLINTH BEAM)

DISTB. R/F - 8 mm. O
bar@200 mm.c/c

 MAIN  R/F - 12 mm. O
bar@200 mm.c/c

DETAIL OF REINF.
(AT LANDING BEAM)

STAIRCASE DETAILS
RISER-150 mm   Tread-250 mm

STAIRCASE B
Walst Slab 110 mm. TH.

Main R/F-T 12 mm.@150 mm .c/c
Dlastb. R/F-T 10mm. @200 mm.c/c
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1) 66/11 KV POWER TRANSFORMER (15MVA/20MVA): To be customized by Utility

1. GENERAL

This specification covers the design, manufacture, assembly; shop testing, supply, delivery,
installation works and field test of the Power Transformers complete with all accessories, fittings
and auxiliary equipment for trouble free operation. The transformers shall be oil immersed and
suitable for outdoor installation and shall comply with IEC 76/IS 2026.

2. DESIGN REQUIREMENTS

The transformers shall be connected to three phase 50 Hz system of 66 kV systems.

The transformer shall be installed outdoor. The transformer shall be oil immersed and designed
for the cooling system as specified in Appendix-A.

The transformers shall be capable of operating continuously at its rated output without exceeding
the temperature rise limits as specified in Appendix-A.

The transformer windings shall be designed to withstand short circuit stresses at its terminal with
full voltage maintained behind it for a period as per IEC-76.

The transformer shall be capable of continuous operation at the rated output under the following
conditions:

a) The voltage varying ±10% of rated voltage.

b) Frequency varying ±5% of the rated frequency.

The transformer shall be capable of delivering its rated output at any tap position.

The transformer shall be free from annoying hum and vibration when in operation even at 10%
higher voltage over the rated voltage. The noise level shall be in accordance with respective IEC
standards.

The transformer shall be designed and constructed so as not to cause any undesirable
interference in radio or communication circuits.

The Transformer Secondary terminal shall be adequately designed for terminating two runs of
1CX800 sqmm cable (to be customized by utility) to it, with the help of appropriate size Outdoor
Termination Kit. The cable shall be supported on a structure.

3. CONSTRUCTION FEATURES

3.1 Tank

The tank shall be of all welded construction and fabricated from sheet steel of adequate
thickness. All seams shall be properly welded to withstand requisite impact during short circuit
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without distortion. All welding shall be stress relieved.

Stiffener of structural steel for general rigidity shall reinforce the tank wall. The tank shall have
sufficient strength to withstand without any deformation by mechanical shock during
transportation and vacuum filling in the field.

The tank cover shall be bolted on the tank with weather proof, hot oil resistant, resilient gasket in
between for complete oil tightness. If gasket is compressible metallic stops shall be provided to
prevent over compression. Bushings, turrets, cover of access holes and other devices shall be
designed to prevent any leakage of water into or oil from the tank. The tank cover shall also be
provided with two (2) nos. grounding pads and connected separately to tank grounding pads.

The transformer tank shall be provided with sets suitable transporting arrangement

All heavy removable parts shall be provided with eye bolts for ease of handling and necessary
lugs and shackles shall be provided to enable the whole transformer to be lifted by a crane or
other means. Manholes of sufficient size shall be provided for access to leads, windings, bottom
terminals of bushings and taps.

3.2 Core & Coils

The transformer may be of core or shell type. The core shall be built up with interleaved grade
non-ageing, low loss, high permeability, grain-oriented, cold rolled silicon steel lamination
properly treated for core material. The coils shall be manufactured from electrolytic copper of
suitable grade. They should be properly insulated and stacked.

All insulating material shall be of proven design. Coils shall be so insulated that impulse and
power frequency voltage stresses are at a minimum.

Insulating spacers and barriers shall suitably support coil assembly. Bracing and other insulations
used in the assembly of the winding shall be arranged to ensure a free circulation of the oil and
to reduce the hot spot of the winding.

All leads from the windings to the terminal board and bushings shall be rigidly supported to
prevent injury from vibration or short circuit stresses. Guide tube shall be used where
practicable.

The core and coil assembly shall be securely fixed in position so that no shifting or deformation
occurs during movement of transformer of under short circuit stresses.

3.3 Tappings

Off load / on-load taps as specified in Appendices shall be provided on the high voltage winding
of the transformers.

The transformer shall be capable of operation at rated output at any tap position provided the
primary voltage does not vary by more than ±10% of the rated voltage corresponding to the
normal tap.

The winding, including the tapping arrangement, shall be designed to maintain the
electromagnetic balance between H.V. and L.V. winding at all voltage ratios.

3.4 On Load Tap Changer (OLTC)

The continuous current rating of the tap changer shall be based on connected winding rating and
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shall have liberal and ample margin. Lower rated tap changers connected in parallel are not
acceptable.

The tap changing mechanism shall be located in an oil filled compartment separated from the
main tank by a suitable oil tight barrier. The oil in OLTC compartment shall have its own separate
oil preservation system complete with conservator, Buchholz relay/oil surge relay, breather, shut-
off valves, oil level gauge, gas vent etc. However, one segregated compartment of the main
conservator tank may be utilized for OLTC oil preservation.

3.5 Remote/local Tap Operation

The on-load tap changing equipment shall have the provision for mechanical and electrical
control from a local position. For local mechanical operation, the operating handle shall be
brought outside the tank for operation from floor level with provision to lock the handle in each
tap position.

In driving mechanism cubicle

- “RAISE-LOWER” control switch

- Means for manual operation when power supply is lost

- Tap change operation counter

The OLTC should be designed to be controlled from the remote. The remote OLTC panel with the
switching and control devices shall be provided in the switchgear room.

3.6 Insulating Oil

The insulating oil shall conform to the latest revision of IS 335/IEC publication 296, properly
inhibited for preventing of sludging.

The necessary first filling of oil shall be supplied for the transformer in non-returnable container
suitable for outdoor storing. Ten percent (10%) excess oil shall also be provided to take wastage
into account.

3.7 Oil Preservation System

Oil preservation shall be by a means of conservator tank or by a sealed tank system.

a) Conservator Tank System

1) The conservator tank shall be mounted on a bracket fixed on the tank.

2) The conservator tank shall be provided with two compartments, on for the main
transformer tank while the other for the OLTC compartment. The partition barrier
shall be provided so that OLTC oil shall not be mixed up with the transformers oil
under any circumstances.

3) One compartment shall be connected with the main transformer tank by pipes
through double float Buchholz Relay (gas operated relay) with valves at both ends.

4) The other compartment shall be connected with the OLTC compartment by pipes
through single float Buchholz Relay/Oil Surge Relay with valves at both ends.
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5) Contact of the oil in the compartment for the main tank with atmosphere shall be
prohibited by using a flexible urethane air cell. The cell shall be vented in to the
atmosphere through a silica gel breather and shall inflate or deflate as oil volume
changes.

6) Both compartments shall be provided with their own breather, filler cap and drain
plug.

7) Each compartment of the conservator shall be provided with a dial type level
indicator visible from the ground level and fitted with a low oil level alarm contact.
Plain oil level gauge shall also be provided to each compartment.

3.8 Temperature Indicators

One set of winding temperature indicators shall be supplied and fitted locally so as to be readable
at a standing height from ground level. Necessary current transformer and heating coil for
obtaining thermal images of winding temperatures and a detector element shall be furnished and
wired.

The above winding temperature indicator shall be provided with necessary contact to take care of
the following:

(a) Starting of cooling units with rise of temperature

(b) Alarm on high temperature

(c) Trip on higher temperature

One set of oil temperature indicator with maximum reading pointer and electrically separate sets
of contacts for alarm and trip shall be mounted locally so as to be readable at a standing height
from ground level

3.9 Buchholz relay (Gas operated relay) – (For conservator type of oil preservation)

The Buchholz relay shall be provided with two floats and two pairs of electrically separate
contacts – one pair for alarm and the other pair for tripping.

3.10 Transformer Bushings

Transformer bushing at 11 kV side should be so designed to accommodate two no. 800 sq.mm.
aluminium (1C) cable (utility to customize based on actual requirement and rating of transformer)
with secondary inter phase clearance. All bushings shall conform to the requirements of the latest
revisions of IEC publication 137.

The bushings shall be located so as to provide minimum electrical clearances between phase and
ground as per relevant IS/IEC standards.

All bushings shall be porcelain type and shall be furnished complete with terminal connectors of
adequate capacity. The porcelain used in bushings shall be homogeneous, nonporous, uniformly
glazed to brown color and free blisters, burns and other defects.

Stresses due to expansion and contraction in any part of the bushing shall not lead to
deterioration.

Bushings rated 66 kV and above shall be of the oil-filled condenser type with a central tube and
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draw-in-conductor which shall be connected to the connector housed in the helmet of the
bushings.

Liquid/oil-filled bushings shall be equipped with liquid level indicators and means for sampling
and draining the liquid. The angle of inclination to vertical shall not exceed 30 deg. Oil in oil-filled
bushings shall meet the requirements of the transformer oil standards specified.

3.11 Marshalling Box

A sheet, steel weatherproof marshalling box of IP-55 construction shall be provided. The box
shall contain all auxiliary devices except those which must be located directly on the transformer.
All terminal blocks for external cable connections shall be located in this box.

The marshalling box shall have the following but not limited to them:

a) Load disconnect switch for incoming power supply for auxiliaries.

b) AUTO-MANUAL selector switch and Local/Remote switch for OLTC

c) Wiring and termination individually of the following alarm contacts for remote trip and
alarm.

- Buchholz relay alarm for main tank (For conservator type).

- Buchholz/oil surge relay alarm for OLTC.

- Winding temperature high alarm.

- Oil temperature high alarm.

- Tank oil level low alarm.

- OLTC oil level low alarm.

- Tap change incomplete alarm.

d) Wiring and termination individually of the following trip contact for remote trip and trip
alarm.

- Winding temperature high trip.

- Oil temperature high trip.

- Buchholz relay trip or sudden gas and sudden oil pressure relay trip.

- Pressure relief device.

Cubicle illumination lamp with door switch and space heater with thermostat and ON-OFF switch
shall be provided.

3.12 11 kV Cable Termination

Adequate support structure with necessary cable support system shall be provided for
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termination of two (2) 800 sq.mm. XLPE cable/phase on the 11 kV bushings (utility may
customize based on actual requirement and rating of transformer). Adequate interphase barrier
to be provided between the bushings. Suitable arrangement shall be provided for installation of
11kv surge arrestor near the bushing termination.

3.13 Auxiliary Supply

All indications alarms and trip contacts provided shall be suitable for operation on a nominal 220V
DC system for 66 kV Class Transformers.

Tap changing gear shall be suitable for operation of 430V, 3 phase, 4 wire, 50 Hz systems.

Cooling fans shall be rated at 430 V, 3 phase, 50 Hz.

The tap changing and cooler control supply voltage shall be 230V, Single phase 50 Hz.

3.14 Current Transformers

The scope includes the supply and installation of neutral current transformers and all necessary
wiring to terminal blocks at the transformer-marshalling kiosk. The specification of requirements
for current transformers shall be established and co-coordinated with the 66 kV bay CT and 11
kV switchgear CT.

Neutral current transformers are to be mounted inside the transformer and shall be easily
accessible for testing.

3.15 Cooler Control Scheme

The bidder shall design and supply the required cooler control scheme with necessary fans and
control gear. One no fan shall be provided as stand by.

4. TESTS

The following tests shall be performed

i) Insulation resistance tests on bushings.

ii) Insulation resistance test at 500V between core and core clamping structure.

iii) Voltage withstand tests on insulating oil to BS:148.

iv) Voltage ratio.

v) Phase relationship/Vector Group.

vi) Magnetisation characteristics of current transformers of winding temperature devices.

vii) Calibration of winding temperature devices.

viii) Tap selector and diverter switch alignment.

ix) Calibration of automatic voltage control equipment.

x) Proving tests as necessary on control schemes.
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xi) Proving tests of buchholz device by air injection.

xii) Impedance voltage at highest rated and lowest voltage tap.

xiii) Zero sequence impedance at rated voltage tap.

xiv) DC resistance at all voltage taps.

xv) Core balance test.

xvi) Tan delta-capacitance test on bushings (66kV).

xvii) Tan delta-capacitance test on transformer.

5. Losses at 75 deg Celsius at rated voltage shall be not higher than the values indicated below
(IS2026 along with latest amendments if any):

a) No load losses (Iron losses): 15 MVA- 10 kW, 20 MVA -14.5 kW

b) Full load (Copper losses + stray losses) losses: 15 MVA-56 kW, 20 MVA- 73 kW

6. TENDER EVALUATION & CAPITALIZATION OF TRANSFORMER LOSSES

Conditions of contract at Volume-I may be referred for this.
The minimum loss indicated by any of the bidder will be taken as a base for computing any
Liquidated damages for non-performance of the equipment and LD shall be levied as per GCC
clause 24.1, 24.2 and corresponding clause 11 and 12 at SCC.

7. PERFORMANCE GUARANTEE

The performance figures quoted on Technical Data Sheet shall be guaranteed within the
tolerances permitted by standards IS 2026 & IEC 76 and will become a part of the successful
Bidder’s Contract.

8. DRAWINGS, DATA & MANUALS

Submission of Drawings, Data & Manuals by the Bidder along with the tender Document and that
after the award of contract for approval shall be as follows:

a) The following drawings and details shall be furnished along with the Tender.

1) Bidder’s proposed typical general arrangement drawing showing constructional
features of:

- Tank including conservator, level gauge, etc.

- Bushing configuration arrangement

- Cable termination arrangement

- Wheel base dimension and detail



Volume-III : Section-III
Technical Specifications for IPDS

11

IPDS/SBD/R0

- Head clearance required for detanking of coil assembly.

2) Test certificates of similar transformer as quoted.

3) Technical leaflets on accessories such as:

- Buchholz relay, sudden gas pressure/oil pressure relay
- Temperature indicators
- Tap changer
- High/Low voltage bushings

b) After Award of Contract

After award of contract, the successful Bidder shall submit the required number of copies
of following data for approval.

1) Outline dimensional drawing showing the general arrangement, indicating the
space required for:

- Cable termination arrangement

- Wheel base dimension & detail

2) Head clearance required for detanking of core and coil assembly.

3) Foundation plan and loading.

4) Transport/shipping dimension with net weight and weights of various parts.

5) Final calculation of impedance for each transformer.

6) Schematic flow diagram of cooling system showing the number of cooling units, etc.

7) Technical details along with control schematic and wiring diagram for marshalling
box, remote tap changer control panel.

8) Short circuits withstand capacity design calculation.

Any other relevant data, drawing and information necessary for review of the items whether
specifically mentioned or not, shall be furnished along with this information.

The general arrangement drawing, the schematic wiring diagram showing the control scheme,
cable termination arrangement, location of terminal blocks, etc., shall be submitted for
comment/approval. The Employer/Engineer will return these drawings after their review with
their comments and/or approval. The review and comments will generally be made on the
schematic diagram drawing and the configuration and the arrangement of the accessories fitted
on the transformer. The Bidder on receipt of their returned drawings, with comments from the
Employer/Engineer, shall prepare final wiring diagram. The outgoing terminals of the wiring
diagram shall be specifically indicated for different functions, such as closing, tripping, alarm,
indication, etc. The responsibility for correctness of the wiring diagram shall lie with the Bidder.

Employer/Engineer will only check the final schematic diagram after submission. If any
modification, addition or alternation is considered necessary thereon to comply with the
Employer/Engineer approved schematic drawing stated hereinabove, the said modification,
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addition or alternation shall be carried out by the Bidder either in their works if it is before
delivery or at site after delivery at no cost to the Employer.

9. NAMEPLATE

Each transformer shall be provided with a nameplate of weather resistant material fitted in a
visible position showing but not limited to the following item:

a) Kind of transformer

b) Number of the specification

c) Manufacturer’s name

d) Year of manufacture

e) Manufacturer’s serial number

f) Number of phases and frequency

g) Rated power

h) Rated voltages and currents

i) Connection symbol

j) Impedance voltage at rated current

k) Type of cooling

l) Total weight

m) Weight of insulating oil

n) Class of insulation

o) Temperature rise

p) Connection diagram

q) Insulation levels

r) Weight of transportation and untanking

s) Details regarding tapping’s
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10. TRANSPORTATION

The core and coils shall be completely dried before shipment and assembled with tank and with
oil or dry nitrogen depending upon the size of the transformers. In order to facilitate handling
and shipping, as many external accessories as practical, including bushings shall be removed and
replaced by special shipping covers.

Bushings, radiators and other accessories which may be affected by moisture shall be packed in
moisture proof containers.

CODES & STANDARDS (refer Volume III Section I Power Transformer Specification)
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APPENDIX-A    TECHNICAL PARTICULARS OF 66/11 kV TRANSFORMER

1 Rating
ONAN 12.5 MVA, 15 MVA

ONAF 20 MVA

2 Voltage Ratio 66/11.5 kV

3 Percentage impedance (at nominal
Tap) voltage at 20 MVA and 75 deg. C

As per IS

4 Service Outdoor

5 Type Oil-immersed

6 Type of cooling ONAN/ ONAF

7 Temperature rise above 50 deg. C
ambient temperature

a) In oil by thermometer 45 deg. C

b) In winding by
resistance

55 deg. C

8 Number of phase and frequency 3 phase, 50 Hz

9 Maximum voltage
a) Primary 72 kV
b) Secondary 12 kV

10 Rated voltage (line to line)
a) Primary 66 kV
b) Secondary 11 kV

11 Insulation level of winding
a) Basic impulse level as

per IEC 76
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- Primary 325 kV
- Secondary 75 kV

b) Power frequency induced over
voltage (1 min.)

- Primary 140 kV

- Secondary 28 kV

12 Connection
a) Primary Delta
b) Secondary Star

13 Vector group reference
Primary – Secondary Dyn11

14 Type of tap changer On-load, full capacity

15 Taps provided on HV Winding

16 Range of taps -10 To 10%

17 Number of taps 9

18 Method of tap change control
Mechanical local Yes
Electrical local Yes
Electrical remote with
“AUTO-MANUAL” selection yes

19 System grounding
a) Primary Solidly grounded
b) Secondary Solidly grounded

20 System fault level 31.5 kA at 66 kV

21 Neutral terminals
a) Primary Yes

22 Neutral CT
a) LV SIDE 2- CORE (One-PS, One – 5p20)
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Neutral CT Details
CT TYPE LV NEUTRAL CT
5P20 RATIO:1600/1
PS RATIO: 1600/1

Vk=800V
Rct+2Rl<10
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POWER TRANSFORMERS

APPENDIX-B : TRANSFORMER ACCESSORIES

The transformer furnished under this specification shall be equipped with the following:

*1. Oil conservator with two compartments each with filler caps and drain plugs.

*2. Two sets of silica gel breathers with connecting pipe and oil seal.

*3. Air release plug.

*4. Double float Buchholz Relay with electrically separate trip and alarm contacts for
transformer tank.

*5. Two Nos. of shut-off valves at both sides of each Buchholz Relay.

**6. Sudden oil pressure relay with trip contact.

**7. Sudden gas pressure relay with trip contact.

**8. Pressure vacuum bleeder.

9. Mechanically operated self-resetting type pressure relief device with visible operation indicator
and trip contact.

10. One (1) no. 150 mm Dial Magnetic oil level gauge with low level alarm contact (one for main tank
and one for OLTC).

11. Direct Reading Plain oil level gauge-two (2) Nos.

12. 150 mm Dial oil Temperature indicator with maximum reading pointer and individually adjustable
electrically separate sets of contact for alarm and trip.

13. 150 mm Dial Winding Temperature Indicator with individually adjustable electrically separate sets
of contact for two stage cooler control, alarm and trip with detector element complete with
heating coil, CT’s etc.

14. Single float Buchholz Relay/Oil Surge Relay with alarm contact for OLTC.

15. Drain valve with threaded adaptor.

16. Sample valve (top and bottom)

17. Filter valves with threaded adaptor (top and bottom)

18. Manhole of sufficient size for access to the interior of the tank.
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19. Cover lifting eyes.

20. Jacking pads, hauling and lifting lugs.

21. Bi-directional flanged wheels.

22. Skids.

23. Clamping device with nuts and bolts for clamping the transformer on foundation rails.

24. Ladder with safety device for access to the transformer to and Buchholz Relay.

25. Two (2) Nos. grounding pads each with two (2) Nos. tapped holes, bolts and washers for
transformer tank, radiator bank and cable-end box grounding.

26. Rating plate and terminal marking plate.

27. Marshalling box for housing control equipment and terminal connections.

28. Cooling system complete with isolation valves and all necessary accessories.

29. HV and LV termination arrangement suitable for termination of cables.

30. Neutral bushing complete with connections.

31. One no PRV.

* For conservator type of oil preservation system.

** For sealed tank type of oil preservation system.
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2.     66 kV CIRCUIT BREAKER (OUTDOOR TYPE)

1. GENERAL

66 kV Circuit Breakers shall be outdoor type, comprising three identical single pole units, complete in
all respects with all fittings and wiring. The circuit breakers and accessories shall conform to IEC-
62271-100 or equivalent Indian Standard.

2. DUTY REQUIREMENTS

2.1 Circuit breaker shall be suitable for 3 phase, 50 Hz, 66 kV System. The circuit breaker shall meet the
duty requirement of any type of fault or fault location, when used on 66 kV effectively grounded or
ungrounded systems and perform make and break operations as per the stipulated duty cycles
satisfactorily.

2.2 The rated transient recovery voltage for terminal fault and short line faults shall be as per IEC:62271-
100.

2.3 The circuit breakers shall be reasonably quiet in operation. Noise level in excess of 140 dB measured
at base of the breaker would be unacceptable. Bidder shall indicate the noise level of breaker at
distance of 50 to 150 m from base of the breaker.

2.4 The Bidder may note that total break time of the breaker shall not be exceeded under any duty
conditions specified such as with the combined variation of the trip coil voltage, pneumatic pressure
and arc extinguishing medium pressure, etc.

2.5 While furnishing particulars regarding the D.C. component of the circuit breaker, the Bidder shall note
that IEC-62271-100 requires that this value should correspond to the guaranteed minimum opening
time under any condition of operation.

2.6 The critical current which gives the longest arc duration at lock out pressure of extinguishing medium
and the duration shall be indicated.

2.7 All the duty requirements specified above shall be provided with the support of adequate test reports
to be furnished along with the bid.

3. Principle Technical Parameters: - The SF6 gas Circuit Breakers covered in this specification shall meet
the technical requirement listed hereunder.

1 Type of circuit breaker Outdoor SF6 type

2 Rated frequency 50 Hz
3 Number of poles Three (3)
4 Reclosing duty cycle O - 0.3 Sec. - CO – 15 Sec.-CO

5 Rated short circuit breaking
current at rated voltage

31.5 kA with percentage of DC component as per
IEC56  corresponding  to  minimum opening  time
under  operating  conditions specified

6 Symmetrical interrupting
Capability

31.5 kA rms

7 Short time current carrying
Capability

31.5 kA rms for one (1) second

8 Rated normal current in amps. 800A (utility to customize based on actual
requirement)

9 Total break (opening time) 60 m sec. (3 cycles)
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10 Reclosing
Three phase high speed auto reclosing (as
required)

11 Total closing time 100 ms

12 Trip and closing coil voltage As per substation D.C.  Voltage

13 Auxiliary contacts

As required plus 8NO and 8NC contacts per pole
as spare.  The  contacts  shall  have continuous
rating  of  10A  and  breaking capacity of 2A with
circuit time constant of minimum 20 millisecond at
220V DC (Typ.)

14 Temperature rise over Ambient As per IEC:62271-100

15 Type of operating mechanism Spring charging

16 Rated ambient temperature 50 deg. Centigrade

17 Seismic acceleration 0.3g horizontal

18 Rated voltage 66 kV (rms)

19
Rated one minute power
frequency withstand voltage (Dry
and Wet)

170 kV rms

20 Rated lightning impulse withstand
voltage (1.2/50 Micro-Sec.)

325 kVp

21 No. of Terminals in common
control cabinet

All contacts to be wired to common control
cabinet with 24 extra terminal blocks.

4. CONSTRUCTIONAL FEATURES

4.1 All making and breaking contacts shall be sealed and free from atmospheric effect. In the event of
leakage of extinguishing medium to a value, which cannot withstand the dielectric stresses specified in
the open position, the contacts shall preferably self-close. Main contacts shall be first to close and the
last to open and shall be easily accessible for inspection and replacement. If there are no separately
mounted arcing contacts, then the main contacts shall be easily accessible for inspection and
replacement. Main contacts shall have ample area and contact pressure for carrying the rated current
under all conditions. The interrupter sectional drawing showing the following conditions shall be
furnished for information with the bid:

a) Close position
b) Arc initiation position
c) Full arcing position
d) Arc extinction position
e) Open position.

4.2 All the three poles of the breaker shall be linked together electrically.

4.3 Circuit breakers shall be provided with two (2) independent trip coils, suitable for trip circuit
supervision. The trip circuit supervision relay would also be provided. Necessary terminals shall be
provided in the central control cabinet of the circuit breaker.

5. SULPHUR HEXAFLOURIDE (SF6) GAS CIRCUIT BREAKER

5.1 Circuit breakers shall be single pressure type.
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5.2 Design and construction of the circuit breaker shall be such that there is minimum possibility of gas
leakage and entry of moisture. There should not be any condensation of SF6 gas on insulated surfaces
of the circuit breaker.

5.3 In the interrupter assembly, there shall be absorbing product box to eliminate SF6 decomposition
products and moisture. The details and operating experience with such filters shall be brought out in
additional information schedule.

5.4 Each pole shall form an enclosure filled with SF6 gas independent of two other poles. Common
monitoring of SF6 gas can be provided for the three poles of circuit breaker having a common drive.
The interconnecting pipes in this case shall be such that the SF6 gas from one pole could be removed
for maintenance purposes.

5.5 Material used in the construction of circuit breakers shall be such as fully compatible with SF6.

5.6 The SF6 gas density monitor shall be adequately temperature compensated to model the density
changes due to variations in ambient temperature within the body of circuit breaker as a whole. It shall
be possible to dismantle the monitor without removal of gas.

5.7 Sufficient SF6 gas shall be supplied to fill all the circuit breakers installed plus an additional 10% of the
quantity as spare.

6. OPERATING MECHANISM

6.1 Circuit breaker shall be operated by electrically spring charged mechanism.

6.2 The operating mechanism shall be anti-pumping and trip free (as per IEC definition) electrically and
either mechanically or pneumatically under every method of closing. The mechanism of the breaker shall
be such that the position of the breaker is maintained even after the leakage of operating media and/or
gas.

6.3 The operating mechanism shall be such that the failure of any auxiliary spring will not prevent tripping
and will not cause trip or closing operation of the power operated closing devices. A mechanical indicator
shall be provided to show open and close positions of breaker. It shall be located in a position where it
will be visible to a man standing on the ground with the mechanism housing door closed. An operation
counter shall also be provided.

6.4 Closing coil shall operate correctly at all values of voltage between 85% and 110% of the rated voltage.
Shunt trip coils shall operate correctly under all operating conditions of the circuit breaker upto the rated
breaking capacity of the circuit breaker and at all values of supply voltage between 70% and 110% of
rated voltage. If additional elements are introduced in the trip coil circuit their successful operation for
similar applications of outdoor breaker shall be clearly brought out in the bid.

6.5 Working parts of the mechanism shall be of corrosion resisting material. Bearings requiring grease, shall
be equipped with pressure type grease fittings. Bearing pin, bolts, nuts and other parts shall be
adequately pinned or locked to prevent loosening or changing adjustment with repeated operation of the
breaker.

6.6 Operating mechanism shall normally be operated by remote electrical control. Electrical tripping shall be
performed by shunt trip coil. Provision shall also be made for local electrical control. ‘Local/remote’
selector switches and closes & trip push buttons shall be provided in the breaker central control cabinet.
Remote located push buttons and indicating lamps shall also be provided.

6.7 Operating mechanism and all accessories shall be in local control cabinet. A central control cabinet for
the three poles of the breaker shall be provided along with supply of necessary tubing, cables, etc.

6.8 Provisions shall be made on breakers for attaching an operation analyser to perform speed tests after
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installation at site to record contact travel against time and measure opening time.

6.9 The Bidder shall furnish curve supported by test data indicating the opening time under close-open
operation with combined variation of trip coil and operating media along with the bid.

6.10 Spring Operated Mechanism

Spring operated mechanism shall be complete with motor, opening spring & closing spring with limit
switch for automatic charging and other necessary accessories to make the mechanism a complete
operating unit. Opening spring shall be supplied with limit switch for automatic charging and other
necessary accessories.

As long as power is available to the motor, a continuous sequence of closing and opening operations
shall be possible. The motor shall have adequate thermal rating for this duty. After failure of power
supply to the motor, one close-open operation shall be possible with the energy contained in the
operating mechanism.

Breaker operation shall be independent of the motor, which shall be used solely for compressing the
closing spring.

Motor ratings shall be such that it requires not more than 30 seconds for fully charging the closing
spring.

Closing action of the circuit breaker shall compress the opening spring ready for tripping.

When closing springs are discharged, after closing a breaker, closing springs shall automatically be
charged for the next operation and an indication of this shall be provided in the local and remote
control cabinet.

The spring operating mechanism shall have adequate energy stored in the operating spring to close
and latch the circuit breaker against the rated making current and also to provide the required energy
for the tripping mechanism in case the tripping energy is derived from the operating mechanism.

6.11 Fittings and Accessories

6.11.1 Following is list of some of the major fittings and accessories to be furnished as integral part of the
breakers. Number and exact location of these parts shall be indicated in the bid.

6.11.2 Control unit/Central control cabinet shall be complete with:

a)Double compression type cable glands, lugs, ferrules, etc.
b)Local/remote changeover switch
c)Operation counter
d)Fuses, as required
e)Anti-pumping relay/contactor
g)Rating and diagram plate in accordance with IEC including year of manufacture, etc.
h)Gauges for SF6 gas pressure.
i) Gas density monitor with alarm and lockout contacts

7. FITTINGS AND ACCESSORIES

7.1 Hollow insulator columns

All routine tests shall be conducted on the insulators as per relevant IEC. In addition the following
routine tests shall also be conducted on hollow column insulators:
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a. Ultrasonic test

b. Pressure test

c. Bending load test in 4 directions at 50% specified bending load.

d. Bending load test in 4 directions at 100% specified Bending load as a sample test.

e. Burst pressure test as a sample test.

7.2 Support Structures

The minimum height of equipment supports shall be 3050 mm. The height of center line shall be as
given elsewhere in the specification.

7.3 Terminal connectors
Compression joint type terminal connectors suitable for single or twin ACSR panther/zebra/Moose
conductor shall be supplied and they shall be suitable for both vertical and horizontal connections of the
Transmission line conductor or station bus bar. Suitable terminal earth connectors (two Nos.) for earthing
connections shall also be supplied. The drawings for these connectors shall be submitted.
The terminal connectors shall meet the following requirements:

a) Terminal connectors shall be manufactured and tested as per IS:5561.
b) All castings shall be free from blow holes, surface blisters, cracks and activities. All sharp edges &

corners shall be blurred and rounded off.
c) No part of a clamp shall be less than 10 mm thick.
d) All ferrous parts shall be hot dip galvanised conforming to IS:2633.
e) For bimetallic connectors, copper alloy liner of minimum thickness of 2 mm shall be cast integral

with aluminium body.
f) Flexible connectors shall be made from tinned copper/ aluminium sheets.
g) All current carrying parts shall be designed and manufactured to have minimum contact resistance.
h) Connectors shall be designed to be corona free in accordance with the requirements stipulated in

IS:5561.

8. TESTS

8.1 Type Test
Each circuit breaker shall comply with the type test and shall be subjected to routine tests prescribed in
latest edition of IEC-62271/IEC-60694/IS-13118.
Reports of all type tests as stipulated in IEC-62271, IEC-60694 or IS-13118 and line charging current and
cable charging current and transformer charging & shunt capacitor switching current tests etc. as given
below carried out by internationally recognized test laboratories shall be furnished. Supply from those
original equipment manufacturers shall be accepted who are having type test certification for following test
in past 5 years and the type and design of the breakers then intend to supply are exactly similar. The type
test reports shall be produced in support of sub vender / vender of supply of breaker in quantity more than
25 the supplier shall conduct all following test free of charges in presence of Employer’s representative.
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In case some type tests are conducted at Manufacturer‘s own works, instead of at Govt. approved
laboratory, the type test reports for same shall be accepted only if tenderer undertakes to conduct this
type test free of charges in presence of Utility representative at time of inspection.

i)    Impulse withstand voltage test
ii)   Power frequency voltage withstand dry test on main circuit
iii)  Short circuit withstand capability test
iv)  Mechanical endurance test
v)  Temperature rise test
vi)  Radio interference voltage (RIV)
vii)  Measurement of the resistance of main circuit
viii) Short time withstand current and peak withstand current test
ix)  Out of phase making & breaking test
x)   Shunt reactor current switching test
xi)   Dielectric test
xii)  IP-55 test on operating mechanism
xiii) Seismic test
xiv) Cable charging current switching test
xv) Line charging current switching test
xvi) Capacitor current switching test for isolated neutral capacitor banks.
xviii) Degree of protection test on cubicles

8.2 Routine Tests
Routine tests as per IEC-60056 on the complete breaker/ pole along with its own operating mechanism
and pole column shall be performed on all circuit breakers.

8.3 ACCEPTANCE TESTS:
The following acceptance tests as stipulated in the relevant ISS-13118 shall be carried out by the
Manufacturer in presence of employer representative, unless dispensed with in writing by the employer.

i) Power frequency voltage withstand dry test on main circuit

ii) Voltage withstand test on control and auxiliary circuits

iii) Measurement of resistance of the main circuit

iv) Mechanical operating test

v)  Design and visual test

vi) Tightness Test

In addition to above, speed curves for each breaker shall be obtained with the help of a suitable operation
analyzer to determine the breaker contact movement during opening, closing, auto-re-closing and trip free
operations under normal as well as limiting operating conditions (of control voltage) The tests shall show
the speed of contacts directly at various stages of operation, travel of contacts, opening time, closing time,
shortest time between separation and meeting of contacts at make-break operation and dynamic contact
resistance measurement (DCRM) etc. Also, results obtained in type test analysis as stipulated in clause 8.1
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shall be examined for acceptance before release of dispatch clearance for the lot.

9. COMPLETENESS OF EQUIPMENT:

Any fittings, accessories or apparatus which may not have been specifically mentioned in this specification
but which are usually necessary for the satisfactory operation of the equipment, shall be deemed to have
been included in this specification.

10. PACKINGS:

All material shall be suitably packed for transport, direct to site and Manufacturer shall be responsible for
all damages/losses due to improper packing. All boxes shall be marked with signs indicating the up and
down sides of the boxes along with the unpacking instructions, if considered necessary by the
Manufacturers.
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3.        66KV ISOLATORS

1. GENERAL

The isolators and accessories shall conform in general to IEC-62271-102 except to the extent
explicitly modified in specification.
Earth switches shall be provided on isolators wherever called for.
The isolators and earth switches shall be manually operated.
Complete isolator with all the necessary items for successful operation shall be supplied.
Isolators shall be gang-operated, double break or centre break.

2. DUTY REQUIREMENTS

Isolators and earth switches shall be capable of withstanding the dynamic and thermal effects of
the maximum possible short circuit current of the system in their closed position. They shall be
constructed such that they do not open under influence of short circuit current and wind pressure
together. The earth switches wherever provided shall be constructional interlocked so that the
earth switches can be operated only when the isolator is open and vice-versa.

In addition to the constructional interlock, isolator and earth switches shall have provision to
prevent their electrical and manual operation unless the associated and other interlocking
conditions are met.

Castel lock type interlock mechanism shall be provided in addition to normal mechanical interlock
for-

(a) Breaker and isolator closing
(b) Isolator and earth switch closing.

The isolator shall be capable for making/breaking normal currents when no significant change in
voltage occurs across the terminals of each pole of the isolator on account of making/breaking
operation.

3. CONSTRUCTIONAL FEATURES
The isolators shall be provided with high pressure current carrying contacts on the hinge/jaw
ends and all contact surfaces shall be silver plated Copper alloy. The contacts shall be accurately
machined and self-aligned. They shall be easily replaceable and shall have minimum movable
parts and adjustments.

The isolator shall be provided with a galvanized steel base provided with holes and designed for
mounting on a lattice/pipe support structure. The base shall be rigid and self-supporting.

All metal parts shall be of non-rusting and non-corroding metal. Current carrying parts shall be
from high conductivity electrolytic copper/aluminium. Bolts, screws and pins shall be provided
with lock washers. Keys or equivalent locking facilities, if provided on current carrying parts, shall
be made of copper alloy or equivalent. The live parts shall be designed to eliminate sharp joints,
edges and other corona producing surfaces.

The isolators shall be so constructed that the switch blade will not fall to the closed position if the
operating shaft gets disconnected. Isolators and earthing switches including their operating parts
shall be such that they cannot be dislodged from their open or closed positions by gravity, wind
pressure, vibrations shocks or accidental touching of the connecting rods of the operating
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mechanism. The switch shall be designed such that no lubrication of any part is required except
at very infrequent intervals.

The insulator of the isolator shall conform to the requirements stipulated in relevant IS. Pressure
due to the contact shall not be transferred to the insulators after the main blades close. The
insulators shall be so arranged that leakage current will pass to earth and not between terminals
of the same pole or between phases.

4. CLAMPS AND CONNECTORS
The material of clamps and connectors shall be Aluminium alloy casting conforming to
designation A6 of IS:617 for connecting to equipment terminals and conductors of aluminium. In
case the terminals are of copper, the same clamps/connectors shall be used with 2mm thick
bimetallic liner.

The material of clamps and connectors shall be Galvanised mild steel for connecting to shield
wire.

Bolts, nuts and plain washers shall be hot dip galvanised mild steel for sizes M12 and above. For
sizes below M12, they shall be electro-galvanised mild steel. The spring washers shall be electro-
galvanised mild steel.

All castings shall be free from blow holes, surface blisters, cracks and cavities. All sharp edges
and corners shall be rounded off to meet specified corona and radio interference requirements.

They shall have same current rating as that of the connected equipment. All current carrying
parts shall be at least 10 mm thick. The connectors shall be manufactured to have minimum
contact resistance.

Flexible connectors, braids or laminated strips shall be made up of copper/aluminium.

Current rating and size of terminal/conductor for which connector is suitable shall be
embossed/punched on each component.

5. EARTHING SWITCHES
Where earthing switches are specified these shall include the complete operating mechanism and
auxiliary contacts. The earthing switches shall form an integral part of the isolator and shall be
mounted on the base frame of the isolator. Earthing switches shall be suitable for local operation
only. The earthing switches shall be constructional interlocked with the isolator so that the
earthing switches can be operated only when isolator is open and vice versa.

6. OPERATING MECHANISM AND CONTROL
The Manufacturer shall offer manual isolators and earth switches having padlock arrangement on
both ‘ON’ and ‘OFF’ positions.

Limit switches for control shall be fitted on the isolator/earth switch shaft, within the cabinet to
sense the open and close positions of the isolators and earth switches.

It shall not be possible, after final adjustment has been made for any part of the mechanism to
be displaced at any point in the travel sufficient enough to allow improper functioning of the
isolator when the isolator is opened or closed at any speed.

Control cabinet/operating mech. Box shall conform to requirements stipulated in IS: 5039/IS
8623/IEC 439.

7. OPERATION
The design shall be such as to provide maximum reliability under all service conditions. All
operating linkages carrying mechanical loads shall be designed for negligible deflection.
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The design of linkages and gears be such so as to allow one man to operate the handle with
ease for isolator and earth switch.

8. TESTS
In continuation to the requirements stipulated under Part-I the isolator along with operating
mechanism shall conform to the type tests and shall be subjected to routine tests and acceptance
tests in accordance with IEC- 62271-102. Minimum 50 nos. mechanical operations will be carried
out on 1 (one) isolator assembled completely with all accessories as acceptance test. During final
testing of isolator, closing/ opening of earth switch shall also be checked after isolator is fully
open/close. Acceptance test shall be carried out with operating box.

The insulator shall conform to all the type tests as per IEC-60168. In addition to all type, routine
and acceptance tests, as per IEC-60168, the following additional routine/ acceptance tests shall
also be carried out:

a) Bending load test in four directions at 50% min. bending load guaranteed in all
insulators.

b) Bending load test in four directions at 100% min. bending load guaranteed on sample
insulators in a lot.

c) Torsional test on sample insulator of a lot.

The type test reports shall not be older than FIVE years and shall be valid up to expiry of
validity of offer. The above additional lists if not conducted earlier, shall be done under the subject
project package at no extra cost.

9. Parameters

9.1. General (for General & 11 kV, refer Tech specification Volume III Section I)

9.2. 66 kV Class Isolators (to be customized by utility as per requirements and capacity)

a) Rated voltage 72 kV (rms)

b)
Rated continuous current

Minimum 800 A at rated ambient
temperature

c) Rated Insulation levels

i) Rated one minute power frequency
withstand voltage

i) 140 kV (rms) between live terminals
and earth.
ii) 162 kV rms across isolating distance

ii) Rated lightning impulse withstand
voltage

i) ±325 kVp between live terminals and
earth
ii) ±325 kV rms across isolating distance

d) Phase to phase spacing 2000 mm
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10. COMPLETENESS OF EQUIPMENT:
Any fittings, accessories or apparatus which may not have been specifically mentioned in this
specification but which are usually necessary for the satisfactory operation of the equipment, shall be
deemed to have been included in this specification.

11. PACKINGS:
All material shall be suitably packed for transport, direct to site and Manufacturer shall be responsible
for all damages/losses due to improper packing. All boxes shall be marked with signs indicating the up
and down sides of the boxes along with the unpacking instructions, if considered necessary by the
Manufacturers.
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4.     66KV INSTRUMENT TRANSFORMERS (Utility to customize based on actual requirement)

1 CODES AND STANDARDS

i) Current Transformers IEC 60044, BS:3938, IS: 2705

ii) Voltage Transformers IEC 60186, IEC 186A, IEC 60358, IS:3156

iii) Insulating Oil IS:335

2 GENERAL REQUIREMENTS

The instrument transformers i.e. current and voltage transformers shall be single phase
transformer units and shall be supplied with a common marshaling box for a set of three single
phase units.

The instrument transformers shall be hermetically sealed units. The instrument transformers shall
be provided with filling and drain plugs.

Polarity marks shall indelibly be marked on each instrument transformer and at the lead
terminals at the associated terminal block.

The insulators shall have cantilever strength of more than 600 kgf.

3 CURRENT TRANSFORMERS (CTs)

3.1. The CTs shall have single primary of either ring type or hair pin type or bar type.

3.2. In case of "Bar Primary" inverted type CTs, the following requirements shall be met.

3.3. The secondaries shall be totally encased in metallic shielding providing a uniform equipotential
surface for even electric field distribution.

3.4. The lowest part of insulation assembly shall be properly secured to avoid any risk of damage due
to transportation stresses.

3.5. The upper part of insulation assembly sealing on primary bar shall be properly secured to avoid
any damage during transportation due to relative movement between insulation assembly and top
dome.

3.6. The insulator shall be one piece without any metallic flange joint.

3.7. The CT shall be provided with oil sight glass.

3.8. The core lamination shall be of cold rolled grain oriented silicon steel or other equivalent alloys.
The cores shall produce undistorted secondary current under transient conditions at all ratios with
specified parameters.

3.9. Different ratios shall be achieved by secondary taps only, and primary reconnections shall not be
accepted.

3.10. The guaranteed burdens and accuracy class are to be intended as simultaneous for all cores.
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3.11. The instrument security factor at all ratios shall be less than five (5) for metering core. If any
auxiliary CT/reactor is used, then all parameters specified shall be met treating auxiliary
CTs/reactors as integral part of CT. The auxiliary CT/reactor shall preferably be in-built
construction of the CT. In case it is separate, it shall be mounted in secondary terminal box.

3.12. The physical disposition of protection secondary cores shall be in the same order as given under
CT requirement table(s) given below.

3.13. The CTs shall be suitable for high speed auto-reclosing.

3.14. The secondary terminals shall be terminated on stud type non-disconnecting terminal blocks
inside the terminal box of degree of protection IP:55 at the bottom of CT.

3.15. The CTs shall be suitable for horizontal transportation.

4 VOLTAGE TRANSFORMERS (CVTs)

4.1. Voltage transformers shall be of capacitor voltage divider type with electromagnetic unit.

4.2. The CVTs shall be thermally and dielectrically safe when the secondary terminals are loaded with
guaranteed thermal burdens.

4.3. The electro-magnetic unit (EMU) shall comprise of compensating reactor, intermediate
transformer, and protective and damping devices. The oil level indicator of EMU with danger level
marking shall be clearly visible to maintenance personnel standing on ground.

4.4. The secondaries shall be protected by HRC cartridge type fuses for all windings. In addition fuses
shall also be provided for protection and metering windings for connection to fuse monitoring
scheme. The secondary terminals shall be terminated on stud type non-disconnecting terminal
blocks via the fuse inside the terminal box of degree of protection IP:55. The access to secondary
terminals shall be without the danger of access to high voltage circuit.

4.5. The damping device shall be permanently connected to one of the secondary winding and shall be
capable of suppressing ferro-resonance oscillations.

4.6. A protective surge arrester/spark gap shall preferably be provided to prevent break down of
insulation by incoming surges and to limit abnormal rise of terminal voltage of shunt capacitor,
tuning reactor, RF choke, etc. due to short circuit in transformer secondary. The details of this
arrangement (or alternative arrangement) shall be furnished by Bidder for Employer’s review.

4.7. The accuracy of metering core shall be maintained through the entire burden range upto 100VA
on all three windings without any adjustments during operations.

5 MARSHALLING BOX (CT/PT MB)

Marshaling box shall conform to all requirements as given in technical specification for LT
Switchgear & DB. The wiring diagram for the interconnection of three phase instrument
transformer shall be pasted inside the box in such a manner so that it is visible and it does not
deteriorate with time. Terminal blocks in the marshaling box shall have facility for star/delta
formation, short circuiting and grounding of secondary terminals. The box shall have enough
terminals to wire all control circuits plus 20 spare terminals.
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6 PARAMETERS FOR CURRENT TRANSFORMERS
(Utility to customize based on actual requirement)

a) Rated primary current 800 A
b) Rated dynamic current 80 kA (peak)

c) One minute power frequency withstand
voltage between secondary terminal
and earth

5 kV

d) Partial discharge level 10 Pico Coulombs max.

e) Temperature rise As per IEC 60044

f) Type of insulation Class A

g) Number of cores Five (5): Details are given in Table-I
below.

h) Rated frequency 50 Hz

i) System neutral earthing Effectively earthed

j) Installation Outdoor (up right)

k) Seismic acceleration 0.3 g horizontal

l) Rated short time thermal current 31.5 kA for 1 sec.

m) Number of terminals in marshalling box All terminals of control circuits wired upto
marshalling box plus 10 terminals spare.

n) Rated extended primary current 120% of rated primary current of 960A

o) Rated system voltage (Um) 72.5 kV (rms)

p) Rated insulation levels-

i 1.2/50 micro-sec. impulse ±325 kVp

ii One minute power frequency withstand
voltage

140 kV rms

7 PARAMETERS FOR VOLTAGE TRANSFORMERS (66 kV CVTs)

a) Rated frequency 50 Hz
b) System neutral earthing Effective earthed
c) Installation Outdoor
d) Seismic acceleration 0.3 g horizontal
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e) System fault level 31.5 kA for 1 sec.
f) Standard reference range of

frequencies for which the accuracies are
valid

96% to 102% for protection and 99% to
101% for measurement.

g) High frequency capacitance for carrier
frequency range

Within 80% to 150% of rated entire
capacitance

h) Equivalent resistance over entire carrier
frequency range

Less than 40 ohms

i) Stray capacitance and stray
conductance of LV terminal over entire
carrier frequency range

As per IEC:60358

j) One minute power frequency withstand
voltage -

a) Between LV (HF) terminal and earth 5 kV rms for exposed terminals or 2.5kV rms
for terminals enclosed in a weather proof
box.

b) For secondary winding 2 kV rms

k) Temp. rise over an ambient temp. of 50
deg. C As per IEC 60186

l) Number of terminals in control Cabinet All terminals of control circuits wired upto
marshalling box plus 5 terminals spare.

m) Rated total burden 100 VA
n) Partial discharge level 10 Pico Coulombs max.
o) Number of cores As per details given in table-II below.
p) Rated system voltage 72.5 kV (rms)
q) Rated insulation levels -

i) 1.2 micro sec. impulse ±325 kV (peak)

ii) One minute power frequency withstand
voltage 140 kVp

r) HF Capacitance 4400 pF (nominal)

The location of core shall be as per protection SLD.

8 TESTS

The current and voltage transformers shall conform to type tests and shall be subjected to routine
tests in accordance with the relevant IS/IEC and shall also conform to the following additional type
tests :

i) Switching impulse withstand test.
ii) Thermal withstand test i.e. application of rated voltage and rated current simultaneously by

synthetic test circuit.
iii) Seismic withstand test along with structure.
iv) Thermal co-efficient test i.e. measurement of Tan-Delta as function of temperature (at

ambient and between 80 deg. C and 90 deg. C) and voltage (at 0.3, 0.7, 1.0 and 1.1 Um).
v) In addition to routine tests as per IEC/IS, measurement of partial discharge in continuation

with power frequency withstand test required for 66 kV current transformer.
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The type test reports shall not be older than FIVE years and shall be valid up to expiry
of validity of offer. The above additional lists if not conducted earlier, shall be done under the
subject project package at no extra cost.

9 COMPLETENESS OF EQUIPMENT:
Any fittings, accessories or apparatus which may not have been specifically mentioned in this
specification but which are usually necessary for the satisfactory operation of the equipment, shall
be deemed to have been included in this specification.

10 PACKINGS:
All material shall be suitably packed for transport, direct to site and Manufacturer shall be
responsible for all damages/losses due to improper packing. All boxes shall be marked with signs
indicating the up and down sides of the boxes along with the unpacking instructions, if considered
necessary by the Manufacturers.
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5.        66KV SURGE ARRESTORS

1. GENERAL (for 11 kV, refer Tech specification Volume III Section I)

The surge arrestors shall conform in general to IEC-60099-4 and IS:3070, Part-3 except to the
extent modified in the specification and shall be in accordance with requirements under Part-I,
shall be of Zno gapless type.

Arrestors shall be hermetically sealed units, self-supporting construction, suitable for mounting on
lattice type support structures.

2. DUTY REQUIREMENTS

The Surge Arresters (SAs) shall be capable of discharging over-voltages occurring due to
switching of unloaded transformers and long lines.

The reference current of SAs shall be high enough to eliminate the influence of grading and stray
capacitance on the measured reference voltage. Values and calculations shall be furnished with
offer.

The SAs shall be fully stabilised thermally to give a life expectancy of thirty (30) years under site
conditions and take care of effect of direct solar radiation.

The SAs shall be suitable for circuit breaker duty cycle in the given system.

The SAs shall protect power transformers, circuit breakers, disconnecting switches, instrument
transformers, etc. with insulation levels specified in this specification. The Bidder shall carry out
the insulation coordination studies for deciding the rating and application of the SAs.

The SAs shall be capable of withstanding meteorological and short circuit forces under site
conditions.

3. CONSTRUCTIONAL FEATURES

Each Surge Arrester (SA) shall be hermetically sealed single phase unit.

The nonlinear blocks shall be sintered metal oxide material. The SA construction shall be robust
with excellent mechanical and electrical properties.

SAs shall have pressure relief devices and arc diverting ports suitable for preventing shattering of
porcelain housing and to provide path for flow of rated fault currents in the event of SA failure.

The SA shall not fail due to porcelain contamination.

Seals shall be effectively maintained even when SA discharges rated lightning current.

Porcelain shall be so coordinated that external flashover will not occur due to application of any
impulse or switching surge voltage upto maximum design value for SA.

The end fittings shall be non-magnetic and of corrosion proof material.
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The Bidder shall furnish the following:

a) V-I characteristics of the disc/block.

b) Metalizing coating thickness for reduced resistance between adjacent discs along with
procedure for checking the same.

c) Details of thermal stability test for uniform distribution of current on individual discs.

d) Detailed energy calculations to prove thermal capability of discs.

4. FITTINGS AND ACCESSORIES

Each SA shall be complete with insulating base for mounting on structure.

SAs shall be provided with grading and/or corona rings as required.

Self-contained discharge counters, suitably enclosed for outdoor use (IP:55 degree of protection)
and requiring no auxiliary or battery supply shall be fitted with each SA along with necessary
connections to SA and earth. Suitable leakage current meters shall also be supplied in the same
enclosure. The reading of milli-ammeter and counter shall be visible through an inspection glass
panel to a man standing on ground. A pressure relief vent/suitable provision shall be made to
prevent pressure build up.

5. PARAMETERS

5.1 General
a) System neutral earthing - Effectively earthed

b) Installation - Outdoor

c) Nominal discharge current - 10 kA of 8/20 microsec. wave

d) Rated frequency - 50 Hz

e) Long duration discharge class - 3

f) Current for pressure relief test - 31.5 kA rms

g) Prospective symmetrical fault - 31.5 kA rms for 1 second
current

h) Low current long duration test value (2000 micro sec.) - As per IEC

i) Pressure relief class -Class A of Table VII of IS:3070

or equivalent IEC.

j) Partial discharge at 1.05 MCOV (Continuous operating voltage)- Not more than 50 deg C.

k) Siesmic acceleration - 0.3 g horizontal

l) Reference ambient temp. - 50 deg. C
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5.2 66 kV Class Surge Arrestor

a) Rated system voltage 66KV

b) Rated arrestor voltage 60 KV

c) Minimum discharge capability 8 kJ/kV or corresponding to minimum discharge
characteristics given whichever is higher.

d) Continuous Operating Voltage 49 kV rms
(COV) at 50 deg. C

e) Max. switching surge 165 kVp maximum
residual voltage (1 kA)

f) Maximum residual voltage at

i) 10kA nominal discharge current 180 kVp

ii) 20kA nominal discharge current As per IEC

g) High current short duration test 100 kVp
value (4/10 microsec. wave)

h) Min. Total creepage distance 1850 mm

i) One minute dry/wet power
frequency withstand voltage of 140 kV (rms)
arrestor housing

j) Impulse withstand voltage of ± 325 kVp
arrestor Housing with 1.2/50
micro sec. wave.

k) RIV at 42 kV (rms) Less than 1000 micro volts

6. COMPLETENESS OF EQUIPMENT:
Any fittings, accessories or apparatus which may not have been specifically mentioned in this
specification but which are usually necessary for the satisfactory operation of the equipment, shall
be deemed to have been included in this specification.

7. PACKINGS:
All material shall be suitably packed for transport, direct to site and Manufacturer shall be
responsible for all damages/losses due to improper packing. All boxes shall be marked with signs
indicating the up and down sides of the boxes along with the unpacking instructions, if considered
necessary by the Manufacturers.
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6. 66 KV CABLE AND ACCESSORIES

1. SCOPE:

The scope under this section covers design, engineering, manufacture, testing, packing, supply of 66 KV,
XLPE, insulated power cable for use with solidly grounded distribution systems. The XLPE cable and its
accessories shall be complete with all fittings and components necessary for the satisfactory performance and
ease of maintenance.

2. STANDARDS:

Unless otherwise specified, the cables shall conform, in all respects, to IEC-502, IEC-60840 and IS: 7098
(Part-III) / 1993 with latest amendment or latest edition for cross linked polyethylene insulated Thermoplastic
High Density Polyethylene sheathed cable for working voltage of 66 KV.

3. CLIMATIC CONDITIONS:

The climatic conditions under which the cable shall operate satisfactorily are as follows:
a) Maximum ambient temperature of air in shade 0C : 50
b) Minimum ambient temperature of air in shade 0C : 4
c) Maximum daily average ambient temperature 0C : 40
d) Maximum yearly average ambient temperature 0C : 30
e) Maximum relative humidity % : 95
f) Max. soil temp. at cable depth 0C : 40
g) Max. soil thermal resistivity ohm-cm : 100-120 Deg C cm/watt

4. PRINCIPAL PARAMETERS:

4.1 66 KV (E) grade XLPE single core power cable of single length, with H.D. aluminium conductor,
shielded with extruded semi-conducting layer, insulated with dry gas cured cross linked polyethylene
(XLPE) insulation, insulation screened with extruded semi-conducting layer followed by semi-conducting
non-woven water swellable tape, insulated core copper-wire, screened ( suitable for 31.5KA for 1 sec)
tapped with a combination of semi-conducting water swellable and poly aluminium laminated followed by
black extruded Thermoplastic

HDPE (Poly-ethylene) inner sheath. Single H.D. aluminium wire armoured (suitable for 31.5KA for 1 sec)
and graphite coating Thermoplastic HDPE outer sheathed overall cable, confirming to IEC-60840 for
construction and also confirming to IS : 7098 (Part-III) / 1993 or any latest amendments thereof.

4.2 Outer sheathing should be designed to afford high degree of mechanical protection and should also
be heat, oil chemicals and weather resistant. Common acid. Alkalis and saline solution should not have
adverse effect on the Thermoplastic HDPE sheathing material used.

4.3 The cable should be suitable for laying in covered trenches and / or underground for outdoor.

4.4. CABLE PARAMETERS 66 KV (to be customized by utility as per requirements and capacity)

1 Voltage grade (Uo/U) KV 38/66

2 No. of cores Single

3 Size (mm2) 630
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4 Nominal system voltage KV 66

5 Highest system voltage KV 72.5

6 System Frequency Hz 50

7 Variation in frequency ± 5 %

8 Fault level individually for
Conductor 59.22 KA / 1 Sec.
Cu.screen 31.5 KA / 1 Sec.
Armour 31.5 KA / 1 Sec.

9 Maximum allowable temperature, deg c
a) Design continuous operation at rated full load current, the max. temp. of conductor shall not exceed(deg c) :90

b) The conductor temperature after a short circuit for 1.0 sec. shall not exceed (deg c) : 250

10 Basic insulation level.
(1.2 / 50 Micro second wave) 350 kVp

11 1-min. power frequency withstand voltage 140 kV
12 System earthing Solidly grounded

5 GENERAL TECHNICAL REQUIREMENTS:

5.1 CONDUCTOR: The cable conductor shall be made from stranded H.D. aluminium to form compact
circular shaped conductor having resistance within limits specified in IS: 8130 / 1984 and any
amendment thereof. The conductor shall confirm to IEC: 228 and the shape shall be compacted
circular shaped.

5.2 CONDUCTOR SHIELD: The conductor having a semi-conducting screen shall ensure perfectly
smooth profile and avoid stress concentration. The conductor screen shall be extruded in the same
operation as the insulation; the semiconducting polymer shall be cross-linked.

5.3    INSULATION: The XLPE insulation should be suitable for specified 66KV system voltage. The
manufacturing process shall ensure that insulations shall be free from voids. The insulation shall
withstand mechanical and thermal stressed under steady state and transient operating conditions.
The extrusion method should give very smooth interface between semi-conducting screen and
insulation. The insulation of the cable shall be of high standard quality, generally confirming to IEC-
60840 and I.S. 7098 part-III / 1993 (latest edition).

5.4 INSULATION SHIELD: To confine electrical field to the insulation, nonmagnetic semi-conducting
shield shall be put over the insulation. The insulation shield shall be extruded in the same
operation as the conductor shield and the insulation by triple extrusion process. The XLPE
insulation shield should be bonded type. Metallic screening shall be provided. The metallic screen
shall be of copper wire having fault current capacity (31.5 KA for 1-sec.)

5.4 a) A semi-conducting non-woven water blocking tape shall be provided over the
extruded semi conducting layer and over the copper wire metallic screen.

5.4b) To avoid the ingress of moisture, poly-aluminium laminate tape shall be
applied longitudinally with suitable overlap.
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5.5 INNER-SHEATH: The sheath shall be suitable to withstand the site conditions and the desired
temperature. It should be of adequate thickness, consistent quality and free from all defects. The
sheath shall be extruded and of black Thermoplastic H.D.P.E. (Poly-ethylene).

5.6 ARMOUR: Single H.D. Aluminium wire armouring shall be provided. The dimension of H.D.
Aluminium wire armouring shall be as per latest IS: 3975/19988. The armour shall be having fault
current capacity (31.5 KA for 1- sec.)

5.7 OUTER SHEATH: Extruded Thermoplastic HDPE outer sheath confirming to IEC: 502/1983, shall
be applied over armouring with suitable additives to prevent attack by rodents and termites. The
outer sheath shall be coated with graphite throughout the length of cable.

5.8 CONSTRUCTION:

5.8.1 All materials used in the manufacture of cable shall be new unused and of finest
quality. All materials should comply with the applicable provision of the tests of
the specification. IS, IEC, CEA regulations, Indian Electricity Act and any other
applicable statutory provisions rules and regulations.

5.9       CURRENT RATING: The cable will have current ratings and derating factors as per relevant
standard IEC.

5.9.1 The one-second short circuit current rating values each for conductor, screen &
armour shall be furnished and shall be subject to the purchaser's approval.

5.9.2 The current ratings shall be based on maximum conductor temperature of 90
deg. C with ambient site condition specified for continuous operation at the rated
current.

5.10 OPERATION:

5.10.1 Cables shall be capable of satisfactory operation under a power supply system
frequency variation of ±5% voltage variation of ±10 % and combined frequency
voltage variation shall be +10 % & - 15%.

5.10.2 Cable shall be suitable for laying in ducts or burried under ground.

5.10.3 Cable shall have heat and moisture resistance properties. These shall be of type
and design with proven record on transmission network service.

5.11      INDENTIFICATION MARKING: Identification of cables shall be 'provided externally at three
meters’ intervals to identify as under.

i) 'Name of manufacture'
ii) ‘Per meter marking’
iii) 'Year of manufacture'
iv) 'Voltage grade' to be printed / embossed at the interval of one meter-length.

The identification, by printing or embossing shall be done only on the outer
sheath. Name of the purchaser shall also be embossed.

6.0 TESTS: (refer Tech specification Volume III Section I).
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7.         66KV POST INSULATORS

1 GENERAL

The post insulators shall conform in general to latest IS:2544 and IEC–815.

2 CONSTRUCTIONAL FEATURES

Post type insulators shall consist of a porcelain part permanently secured in a metal base to be
mounted on the supporting structures. They shall be capable of being mounted upright. They
shall be designed to withstand any shocks to which they may be subjected to by the operation of
the associated equipment. Only solid core insulators shall be accepted. Height of post insulator
shall be matched with the bus-bar and equipment line part elevation for required ground
clearance.

The other requirements of insulator as given in technical specification of Auxiliary Items shall also
be applicable.

3 TESTS

3.1 In accordance with the stipulations under part-I the post insulators shall conform to type tests
and acceptance, sample and routine tests as per IS:2544, IEC-168 shall be carried out.

3.2 In addition to acceptance/sample/routine tests as per IS:2544, IEC-168, the following tests shall
also be carried out.

a) Ultrasonic tests on all cut shells as routine check.

b) Visual examination and magnaflux test on all flanges prior to fixing.

c) Check for uniformity of thickness and weight of zinc coating as a sample test from each
lot of flanges prior to fixing.

d) Bending load test shall be carried out at 50% minimum failing load in four directions as
a routine test.

e) Bending load in four directions at 100% minimum bending load guaranteed on samples
as per clause-2.3 of IEC. Subsequently this post insulator shall not be used.

f) Tests for deflection measurement at 20, 50, 70% of specified minimum failing load on
sample.

3.3 The post insulator shall conform to following type tests as applicable according to voltage class:

a) Switching Impulse withstand test (dry & wet)

b) Lightning Impulse withstand test (dry)

c) Power frequency withstand test (dry & wet)

d) Test for deflection under load.

e) Test for mechanical strength,
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4 PARAMETERS

66 kV Class Bus Post Insulator

a) Type Solid core type

b) Voltage class (kV) 66 kV

c) Dry and wet one minute power frequency withstand voltage
(kV)

140 kV

d) Dry impulse withstand positive and negative (kVp) ±325kv

e) Max. radio interference voltage (pV) for any frequency
between 0.5 MHz at voltage of 42 kV (rms) between phase to
ground.

1000

f) Total min. cantilever strength (Kg) 600

g) Min. torsional moment (Kg m) As per IEC-273

h) Total height of insulator (mm) As per Requirement

i) Top p.c.d. (mm) 127

ii) Bottom p.c.d. (mm) 127

i) No. of bolts  : Top 4

Bottom 8

j) Diameter of bolt holes (mm)

Top M16

Bottom Dia 18

k) Pollution level as per IEC – 815 Class III, Heavy

l) Min. total creepage distance (mm) 1850

5 COMPLETENESS OF EQUIPMENT:
Any fittings, accessories or apparatus which may not have been specifically mentioned in this
specification but which are usually necessary for the satisfactory operation of the equipment, shall
be deemed to have been included in this specification.

6 PACKINGS:
All material shall be suitably packed for transport, direct to site and Manufacturer shall be
responsible for all damages/losses due to improper packing. All boxes shall be marked with signs
indicating the up and down sides of the boxes along with the unpacking instructions, if considered
necessary by the Manufacturers.
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8. LIGHTING

(refer Volume III Section I for specifications)

9.      LT SWITCHGEAR & DBS

(refer Volume III Section I for specifications)

10.       BATTERY & BATTERY CHARGER

(refer Volume III Section I for specifications)
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11.        CONTROL & PROTECTION SYSTEM FOR 66KV SUB-STATION

1 PREAMBLE

This specification is based on the understanding that the bidder shall supply and commission a
completely integrated System for 66 kV Sub-station as-

1. Substation control system.

2. Substation protection system

3. Energy meters for 66 kV and 11 kV Switchgear

2 GENERAL REQUIREMENTS OF CONTROL SYSTEM

1. The Simplex panel shall be vertical and freestanding, floor mounted type with swinging
door at the back of the panel.

2. The height and width of the panel shall be as per standard practices.

3. One panel should accommodate two bay controlling facilities.

4. Each bay control shall comprise of,

a. One wattmeter, one voltmeter with selector switch and one ammeter with
selector switch, one varmeter.

b. One control switch having LED type red and green indication for breaker
control.

c. Red /green LED type indication lamp for isolator indication.

d. Semaphore indicator for earth switch.

e. One synchronizing switch with key and sockets.

f. The bay control panel for transformer shall also include cut out for one no
RWTI.

5. Annunciator with window type display shall be provided on each control panel for alarm
annunciation. The display shall be of standard size and shall accommodate minimum
two alarms simultaneously. The annunciator shall have accept, reset and test facilities.

6. The panel shall have the required control wiring. The wire shall be 1.5sqmm cupper per
connection. For CT connection only 2.5sqmm size cable per connection shall be used.

7. Necessary space heater, lighting arrangements shall be provided.

8. Independent transducer shall be provided for varmeter and wattmeter. One extra output
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of 4-20ma shall be provided on the transducer for owner use. The accuracy of the
transducer shall be 0.5%.

9. One of the panels should house the Check syn relay and Guard relay for
synchronization. The synchronizing bus shall be of 2.5sqmm cable. The inter-panel
wiring with necessary connection to check syn switch shall form the syn bus.

10. Bidder shall provide the syn scheme as per approval.

3 PANEL CONFIGURATION

As per Sub-Station requirement (to be specified by Employer)

4 GENERAL REQUIREMENTS OF RELAYS

a. All relays and devices shall be of proven design and suitable make & type for the
application satisfying the requirements specified elsewhere and shall be subject to the
Employer’s approval. Relays shall have appropriate setting ranges, accuracy, resetting
ratio, transient overreach and other characteristics to provide the required sensitivity to
the satisfaction of the Employer.

b. Relays shall be suitable for efficient and reliable operation of the protection scheme. The
necessary auxiliary relays, trip relays, etc. required for complete scheme, interlocking,
alarm, logging, etc. shall be provided. No control relay, which shall trip the circuit
breaker when the relay is de-energized, shall be employed in the circuits.

c. Relays shall be provided with self-reset contacts except for the trip lockout, which shall
have contacts with a manual reset feature.

d. Suitable measures shall be provided to ensure that transients present in CT & VT
connections due to extraneous sources in the EHV system do not cause damage to
relays. CT saturation shall not cause mal-operation of relays.

e. Only DC/DC converters shall be provided in solid state devices/relays wherever
necessary to provide a stable auxiliary supply for relay operation.

f. DC batteries in protective relays necessary for relay operation shall not be acceptable.
Equipment shall be protected against voltage spikes in the auxiliary DC supply.

g. The testing and commissioning protocols for the protection systems offered shall be
approved by the Employer before commissioning on site.

5 EHV LINE PROTECTION

Each 66 kV line shall be provided with the following protection:

i) 3-zone non-switched static distance protection (21) proven for EHV D/C line protection
application.

ii) Non directional 3-ph over current (51)-(Definite Time).

iii) Non directional earth fault (51N)- (Definite Time).

iv) Autoreclosing relay.
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v) Check syn relay.

6 BUS COUPLER PROTECTION

i) Non directional 3 ph over current (51)

ii) Non-directional delayed earth fault (51N)- (Definite Time).

7 66/11 kV TRANSFORMER PROTECTIONS

i) Static Biased differential protection. (87T) with 2nd harmonic resistant with high set.
Unit.

ii) High Impedance LV REF. (64)

iii) HV Directional over current (67/50/51)

iv) LV Back up Earth Fault (51N)

8 66 kV BUS PT

i) Bus PT fuse failure relay.

ii) 70% Bus under voltage relay.

9 PROTECTION PHILOSOPHY

i) The 66kv line distance protection shall be set to cover the line length as per the parallel
line distance protection philosophy.

ii) The over current and earth fault relay provided on bus coupler and line shall be
coordinated in such a way that for a bus fault on any of the bus the bus coupler shall
open first. Then after some time delay the corresponding line shall be tripped. This time
shall be less than zone–2 times setting of the remote end distance protection.

iii) Fault between the 66/11 kV transformer and corresponding CT shall be cleared by the
corresponding directional earth fault relay.

iv) The distance relay offered by the bidder shall be suitable for 3-zone distance protection
of 66kv and above line of length not more than 2 KM. The relay shall give reliable
operation under all system contingencies. E/F element characteristics shall be reactive
type to limit the mal operation and shall be reliable under high resistance fault.

v) The distance relay located at the both end of transmission line shall operate
independent of PLCC link.

vi) The LBB trip command shall be extended to bus coupler and same bus breakers by
appropriate isolators logic.
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10 AUTO-RECLOSE AND SYNCHRONIZING CHECK

Auto-reclose (AR) and Synchronizing Check (SC) functionality shall be provided in a separate
device. The interfacing between S/S Controller and Protection Units for achieving the AR function
logic shall be achieved at Bay Level using communication LAN as well as standby hard-wired
logic. The AR function shall meet the following criteria:

- Be of single shot type

- Have three phase reclosing facilities. It shall have a user-selectable option of three
phase or non-auto reclosure mode.

- Incorporate a normal/delayed auto reclosure option with a time range of 1 to 60 s.

- Have a continuously variable three-phase and single-phase dead time of 0,1 to 5 s.

- Have a continuously variable reclaim time of 5 to 300 s.

- Incorporate the necessary auxiliary relays and timers to provide a comprehensive
reclosing and synchronizing scheme.

- Have facilities for selecting check synchronizing or dead line charging features. The user
shall have an option to change the required feature.

The built-in Synchronization Check feature shall determine the difference between the
amplitudes, phase angles and frequencies of two voltage vectors. Checks shall be provided to
detect a dead line or bus bar. The voltage difference, phase angle difference and slip frequency
settings shall be adjustable.

11 66 kV CIRCUIT-BREAKER PROTECTION

Each circuit breaker in the 66 kV bay shall be provided with following protection functions:

i) Local Breaker Back up Protection Function: LBB protection function shall be
provided for each circuit breaker in the 66 kV Sub-Station with following logic.

- Be three pole type having three single phase units

- Shall operate for stuck breaker conditions

- Have an operating/resetting time each of less than 15 ms.

- The LBB function shall be initiated by external trip contacts from the Protection
Units and after a set time delay shall energize the trip bus coupler.

- Have a setting range of 5 to 80% of rated current

- Have a continuous thermal withstand of 2 times rated current irrespective of
the setting.

- Have time delay feature with a continuously adjustable setting range of 0,1 to
1 s.



Volume-III : Section-III
Technical Specifications for IPDS

48

IPDS/SBD/R0

- Shall be an individual phase comprehensive scheme.

- Shall not operate during the single-phase auto-reclosing period.

ii) Trip Coil Supervision: A Trip Coil supervision function shall be provided for each
lockout trip relay and each of the circuit-breaker trip coils. It shall incorporate both the
pre-close and post-close supervision of trip coils and associated trip circuits. An audible
alarm shall be given in the event of operation of trip coil supervision function. It shall
have a time delay on drop-off of not less than 200ms.

12 ENERGY METERS

a) Shall carry out measurement of active energy (both import and export) and reactive
energy (both import and export) by 3 phase, 4 wire principle suitable for balanced/
unbalanced 3 phase load.

b) Shall have an accuracy of energy measurement of at least Class 0.5 for active energy
and at least Class 1 for reactive energy according to IS 14697 and IEC 60687, and shall
be connected to Class 0.5 CT cores and Class 0.5 VT windings.

c) The active and reactive energy shall be directly computed in CT & VT primary ratings.
The active energy shall be stored for each metering interval in two different registers as
MWh (Export) and MWh (Import), along with a plus (+) sign for export and minus (-)
sign for import. The reactive energy shall be stored for each metering interval in four
different registers as MVARh (lag) when active export, MVARh (Lag) when active import,
MVARh (lead) when active export, MVARh (Lead) when active import. In addition, two
more registers shall be provided to record MVARH when system voltage is >103% and
when system voltage is < 97%.

d) Shall accumulate the net MWh and MVARh during each successive 15-minute block
metering interval and store in the registers in non-volatile memory.

e) Shall continuously integrate the energy readings of each register up to the previous
metering interval.

f) Each energy meter shall have a display unit. It shall display the net MWh and MVARh
during the previous metering interval; peak MWh demand since the last demand reset;
accumulated total MWh and MVARh; date and time; and instantaneous current and
voltages on each phase.

g) All the registers shall be stored in a non-volatile memory. Meter registers for each
metering interval, as well as accumulated totals, shall be downloadable.

h) At least last 40 days of data shall be stored before being over-written.

i) Shall have a built in clock and calendar with an accuracy of less than 15 seconds per
month drift without assistance of external time synchronizing pulse.

j) Date/time shall be displayed on demand. Facility for synchronization of the clock by
external signal shall be there.

k) The voltage monitoring of all the three voltages shall be provided as well as alarm
contact to indicate meter healthy status. The meter shall normally operate with power
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drawn from the VT supplies. The burden of the meters shall be less than 2 VA.

l) The power supply to the meter shall be healthy even with a single-phase VT supply. An
automatic backup, in the event of non-availability of voltage in all the phases, shall be
provided by a built in long life battery and shall not need replacement for at least 10
years with a continuous VT interruption of at least 2 years. Date and time of VT
interruption and restoration shall be automatically stored in a non-volatile memory.

m) Shall have an optical port as well as RS 485 port on the front of the meter for data
collection from either a hand held meter reading instrument (MRI) having a display for
energy readings (to be supplied by the bidder) or through modem to central data
center. The MRI shall be complete with optical interface unit required.

n) The meter shall be provided with signaling output on the front to test MWh and MVARh
accuracy and calibration at site in-situ and test terminal blocks shall be provided for the
same.

13 PANELS

All panels shall be free standing, simplex type, floor mounting type and completely metal
enclosed. Cable entries shall be from the bottom. Panels shall be of IP 31 class or better.

Panels shall have removable gland plates with glands made of brass and shall be suitable
for armoured cables.

Panels shall be painted. The colour of paint for exterior of the panel shall be as follows:

a) Ends Powder coated smoke grey to shade : 692 of IS-5
(Semi Gloss)

b) Front and Rear -do-

c) Interior White

d) Base Black

14 Earthing

a) The panels shall be equipped with an earth bus of at least 50x6mm2 galvanized steel flat
bar or equivalent copper.

b) Earth buses of adjoining panels shall be connected for continuity. The continuous earth
bus so formed shall be connected to the main earth grid at one end only.

c) All metallic cases of the mounted equipment shall be separately connected to the earth
bus by 2.5mm2 copper wire. No loops in the earth wiring shall be permitted.

d) CT/VT neutral secondary shall only be earthed at the terminal block of the panel
through links, such that the earthing of one group may be removed without disturbing
others.
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15 CONTROL CABLING PHILOSOPHY IN SUB-STATION

a) Each secondary core of each phase CT/CVT shall be brought to the equipment
marshalling box through independent cables.

b) Each three phase secondary core of each CT/CVT shall be brought to the associated
control/relay panel from the equipment marshalling box through independent cables.

c) Single cores with at least 2.5mm2 equivalent core cross-sectional area per connection
shall be used for connection of all CT/CVT circuits.

d) VT leads used for tariff metering shall have an equivalent core cross-sectional area of at
least 2.5 mm2 or equivalent per phase/neutral connection.

e) Duplicate channels of protection shall have independent cables for tripping, DC supply,
etc.

f) For the following applications multiple cores with at least 2.5 mm2 equivalent core cross
- sectional area per connection shall be used:

i) DC supply to Bay Marshalling box

ii) DC supply to circuit-breaker cubicle

iii) DC looping for closing and tripping circuits of circuit-breaker

g) Spare cores shall be provided as per following norms:

Up to 3-core cable - Nil

5 Core Cable - Min. 1 core

7 to 14 core cables - Min. 2 cores

More than 14 core - Min. 3 cores

h) For various field input from the breaker, transformer etc. for alram, at least 1.5mmsq
equivalent cross section area per connection shall be used.

16 FACTORY ACCEPTANCE TESTS (FAT)

All equipment furnished under this specification shall be subject to test by authorized quality
assurance personnel of the bidder and Employer’s representatives during manufacture, erection
and on completion. The approval of the Employer or passing such inspections or tests will not,
however, prejudice the right of the Employer to reject the equipment if it does not comply with
the specifications when erected or fails to give complete satisfaction in service. The detailed
requirement of operational and pre-FAT tests as well as FAT test (Integrated Test) is given in this
Section.

The FAT shall be mutually agreed upon and approved by Employer during detailed engineering.
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17 Operational and Pre-FAT Tests

a) The authorized quality assurance personnel of the manufacturer shall conduct all tests
as per the requirements and fully satisfy themselves regarding completeness of
hardware, software and full compliance with specification requirements by all
equipment/sub-systems and the system as a whole before sending notification for FAT
to the Employer. Bidder shall maintain accurate records for all pre-FAT tests which shall
be properly documented and duly certified documents shall be furnished to Employer at
least two weeks prior to FAT tests, while giving inspection call.

b) Each individual item of equipment/sub-system furnished by the Bidder as well as the
complete system as per this specification shall be inspected and tested by the Bidder in
his works for full compliance with specification requirements, completeness, proper
assembly, proper operation, cleanliness and state of physical condition as applicable.

c) The Bidder shall conduct a point by point wiring continuity check to every input and
output and verify that the wiring connections agree with the documentation.

d) The pre-FAT report shall be in the format of FAT procedure as approved by the
Employer. It shall be accompanied by a very detailed report, in a log form, of the
performance of all pre-FAT Tests. These records shall list not only the successfully
completed tests, but shall detail all system, test and component failures.

e) Bidder shall send notification regarding readiness for FAT and indicate the proposed
date for commencement of FAT to enable the Employer to depute representatives for
participating in these tests. The notification shall be sent to the Employer not less than
one month prior to commencement of the FAT along with the copies of documents
covering pre-FAT results.

f) The Bidder shall ensure that all hardware required for fully implementing the system as
per requirements of this specification is available and the adequacy of hardware, system
configuration, etc., is fully established during the pre-FAT Tests conducted by the
Bidder. In case any deficiencies in hardware is noticed by the Bidder during the pre-FAT
Tests, the Bidder shall make good all such deficiencies and re-conduct the required tests
to fully satisfy himself regarding completeness of the system and full compliance with
specification requirements before sending notification to the Employer regarding FAT
Tests.

18 SITE / COMMISSIONING TESTS

Site tests shall include all tests to be carried out at site upon receipt of equipment. It shall include
but not be limited to testing calibration, configurations and pre-commissioning trials, startup
tests, trial operation and performance and guarantee tests. The Bidder shall be responsible for all
site / commissioning tests.

The Bidder shall maintain all tests, calibration records in Employer approved formats, and these
shall be countersigned by authorized quality assurance personnel of the Bidder supervising these
works.

The Bidder shall maintain master checklists to ensure that all tests and calibration for all
equipment/devices furnished under these specifications are satisfactorily completed under the
supervision of the authorized quality assurance personnel of the Bidder.

The site / commissioning tests shall be categorized under following categories:
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a) Startup tests
b) Calibration and configuration checks
c) Pre-commissioning tests
d) Trial Operation
e) Availability Tests

19 Point-to-point testing shall include:

Verification of all status indications by operating the plant

Verification of event / alarm indications by simulating alarm conditions

Verification of all analogue indications by injection testing.

Verification of control and protection logic.

20 System Hand-over and Final Acceptance
The system will be handed-over to the Employer for commercial operation after the site /
commissioning tests have been completed to the satisfaction of the Employer. A hand-over
certificate will be issued by the Employer. The Bidder will still be responsible for the Availability
Tests.

Final acceptance of the system by the Employer will take place after the Availability Tests have
been done to the satisfaction of the Employer.

21 TYPE TEST REQUIREMENTS

Test reports for following type tests shall be submitted for all relays.

A. Insulation Tests:

S.No. Description Standard

1. Dielectric Withstand Tests IEC 60255-5
2 kV rms for 1 minute between all case terminals connected together
and the case earth.
2 kV rms for 1 minute between all terminals of independent circuits
with terminals on each independent circuit connected together.
ANSI/IEEE C37.90-1989
1 kV rms for 1 minute across the open contacts of the watchdog relays.
1 kV rms for 1 minute across open contacts of changeover output
relays.
1.5kV rms  for 1 minute across open contacts of normally open output
relays.

2. High Voltage Impulse
Test, class III

III

IEC 60255-5
5 kV peak; 1.2/50 psec; 0.5 J; 3 positive and 3 negative shots at
intervals of 5 sec
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B. Electrical Environment Tests:

1. DC Supply Interruption IEC 60255-11
The unit will withstand a 20ms interruption in the auxiliary
supply, in its quiescent state, without de-energizing.

2. AC Ripple on DC supply IEC 60255-11
The unit will withstand a 12% ac ripple on the dc supply.

3. AC voltage dips and short
Interruptions

IEC 61000-4-11
20ms interruptions/dips.

4. High Frequency Disturbance IEC 60255–22–1, class III

At 1MHz, for 2s with 200 ohms source impedance:
2.5 kV peak; 1 MHz; T = 15 psec; 400 shots/sec;   duration
2   sec   between independent circuits and independent
circuits and case earth.

1.0kV peak across terminals of the same circuit.

5. Fast Transient Disturbance IEC 60255-22-4, class IV
4kV, 2.5kHz applied directly to auxiliary supply
4kV, 2.5kHz applied to all inputs.

6. Surge Withstand Capability IEEE/ANSI C37.90.1 (1989)
4kV fast transient and 2.5kV oscillatory applied directly
across each output contact, optically isolated input and
power supply circuit

7. Radiated Immunity C37.90.2: 1995
25MHz to 1000MHz, zero and 100% square wave
modulated. Field strength of 35V/m.

8. Electrostatic Discharge IEC 60255-22-2 Class 4
15kV discharge in air to user interface, display and
exposed metal work.
IEC 60255-22-2 Class 3
8kV discharge in air to all communication ports. 6kV point
contact discharge to any part of the front of the product.

9. Surge Immunity IEC 61000-4-5: 1995 Level 4
4kV peak, 1.2/50ms between all groups and case earth.
2kV peak, 1.2/50ms between terminals of each group.

10. Capacitor Discharge No change of state or any operation shall occur  when  a
capacitor of capacitance shown below, charged to 1.5×Vn
volts, is connected  between  any  combination  of
terminals and any combination of terminals and ground.
Master trip circuits – 10pF
Other protection & control circuits – 2pF



Volume-III : Section-III
Technical Specifications for IPDS

54

IPDS/SBD/R0

C. EMC Tests:

Sl. No. Description Standard
1. Radio-Frequency Electromagnetic

Field, Non-Modulated
IEC 60255–22–2, class III
10 V/m; 27 MHz to 500 MHz

2. Radio-Frequency Electromagnetic
Field, Amplitude Modulated

ENV 50140, class III
10 V/m; 80 MHz to 1000 MHz; 80% AM;
1 kHz

3. Radio-Frequency Electromagnetic  Field,
Pulse Modulated

ENV 50140/ENV 50204
10 V/m; 900 MHz; repetition frequency
200 Hz; duty cycle 50 %

4. Disturbances Induced by Radio
Frequency fields, Amplitude Modulated

ENV 50141, class III

5. Power Frequency Magnetic Field EN 61000-4-8, class IV
30 A/m continuous; 300 A/m for 3 sec; 50Hz

6. Interference Voltage, Aux. Voltage EN 50081-*
150 kHz to 30 MHz

7. Interference Field Strength EN 50081-*
30 MHz to 1000 MHz

D. Atmospheric Environment Tests:

Sl. No. Description Standard
1. Temperature IEC 60255-6

Operating –40C to +550C
Storage and transit –40C to +700C
IEC 60068-2-1 for Cold
IEC 60068-2-2 for Dry heat

2. Humidity IEC 60068-2-3
56 days at 93% RH and +400C

E. Mechanical Stress Tests:

Sl. No. Description Standard
1. Vibration (during  Operation

and Transportation)
IEC 255-21-1; IEC 68-2-6
Response Class 2
Endurance Class 2

2. Shock (during Operation and
Transportation)

IEC 255-21-2, class 1, IEC 68-2-27
Shock response Class 2
Shock withstand Class 1
Bump Class 1

3. Seismic  Vibration (during Operation) IEC 60255-21-3 Class 2

4. Continuous   Shock (during
Transportation)

IEC 255-21-2, class 1, IEC 68-2-27
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22 SETTINGS

Fault levels will be provided to the Bidder by the Employer. The Bidder shall, based on this
information, compile a complete and detailed report for the setting of the protection elements on
all the protection equipment, to the approval of the Employer. Any additional information
required to complete this exercise shall be timeously requested by the Bidder.

The bidder shall provide the Employer with a philosophy document clearly setting out the
philosophy the bidder will use in determining setting levels. Each setting will have a brief
description of the specific function or element. The setting calculation and formula will also be
shown on the document. All relevant system parameters, line data, transformer data additionally
used for calculating the setting will appear in the setting document. The bidder will conduct
system studies in determining fault levels on different locations. These study results will also
form part of the setting document. Any additional information required to complete this exercise
shall be timeously requested by the Bidder.

The setting document will be presented and discussed with the Employer prior to final issue of
the document. The final accepted setting document should be made available to the Employer in
PDF format.

It is the Bidder’s responsibility to configure each protection relay to provide the protection and
control facilities required. A full set of relay configuration and setting files shall be included in the
design and documentation submissions. The bidder will issue three sets of setting documents
once accepted by the client and consultant.

23 COMPLETENESS OF EQUIPMENT:
Any fittings, accessories or apparatus which may not have been specifically mentioned in this
specification but which are usually necessary for the satisfactory operation of the equipment, shall
be deemed to have been included in this specification.

24 PACKINGS:
All material shall be suitably packed for transport, direct to site and Manufacturer shall be
responsible for all damages/losses due to improper packing. All boxes shall be marked with signs
indicating the up and down sides of the boxes along with the unpacking instructions, if considered
necessary by the Manufacturers.
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12.        SWITCHYARD AUXILIARY ITEMS

1. ACSR CONDUCTOR

a) Code and standard IS 398 (Part-II)

b) Name ACSR Equivalent to 261.5 sq.mm. area
conductor/Panther

c) Overall diameter 21.00 mm

d) Weight 974 kg/km

e) Ultimate tensile strength 89.67 kN minimum

f) Strands and wire diameter of

- Aluminium 30/3.00 mm

- Steel 7/3.00 mm

2. CLAMPS AND CONNECTORS

2.1 The material of clamps and connectors shall be Aluminium alloy casting conforming to
designation A6 of IS:617 for connecting to equipment terminals and conductors of aluminium. In
case the terminals are of copper, the same clamps/connectors shall be used with 2mm thick
bimetallic liner.

2.2 The material of clamps and connectors shall be Galvanised mild steel for connecting to shield
wire.

2.3 Bolts, nuts and plain washers shall be hot dip galvanised mild steel for sizes M12 and above. For
sizes below M12, they shall be electro-galvanised mild steel. The spring washers shall be electro-
galvanised mild steel.

2.4 All castings shall be free from blow holes, surface blisters, cracks and cavities. All sharp edges
and corners shall be rounded off to meet specified corona and radio interference requirements.

2.5 They shall have same current rating as that of the connected equipment. All current carrying
parts shall be at least 10 mm thick. The connectors shall be manufactured to have minimum
contact resistance.

2.6 Flexible connectors, braids or laminated strips shall be made up of copper/aluminium.

2.7 Current rating and size of terminal/conductor for which connector is suitable shall be
embossed/punched on each component.
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3. INSULATOR STRING HARDWARE

3.1 The insulator hardware shall be of bolted type and shall be of forged steel except for insulator
cap, which can be of malleable cast iron. It shall also generally meet the requirements of
clamps and connectors as specified above.

3.2 In one span, Tension string assembly at one end shall be supplied with suitable turn buckle.

3.3 Disc Insulator

The disc insulator shall meet the following parameters:

a) Type : Antifog type insulator

b) Size of insulator : 255x145

c) Electro mechanical strength : 120kN

d) Leakage distance (mm) : 430mm minimum or as required
to meet the total creepage.

e) Power frequency withstand voltage : 85 kV (dry), 50kV (wet)

4. EARTHING CONDUCTOR

4.1 The main conductor buried in earth shall be 40mm dia rod for main and auxiliary mat. The
earthing conductors over the ground shall be of 75x12 mm GS flat. The earthing leads for
columns and auxiliary structures, cable trenches shall be of 75x12 mm GS flat. The earthing of
the lighting fixtures shall be carried out by 16 SWG wire.

4.2 All conductors above the ground level shall be galvanised steel.

4.3 Earthwire for Lightning Protection

a) Number of strands 7 of steel

b) Strand diameter 3.15 mm

c) Overall diameter 9.45 mm

d) Weight 431.80 kg/km approx.

e) Ultimate tensile strength 68.4 kN minimum

f) Total cross-sectional area 54.55 sq.mm.

g) Calculated DC resistance 3.375 ohms/km at 20 deg. C.
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h) Direction of lay of outer layer Right hand

i) Protective coating for storage Boiled linseed oil to avoid wet storage
stains (white rust)

4.4 Cable Support Structures & Accessories

4.4.1 The Bidder shall fabricate and install mounting arrangements for the support and installation of
all the cables on angles in trenches. These mounting structures/cable racks shall be fabricated
from structural steel members (channels, angles and flats) of the required size.

4.4.2 Cable supports shall be painted after installation. The painting shall be in conformity with
stipulated in Volume-III, Section-I. All welding works inclusive of the consumables required for
fabrication and installation shall be in the scope of the Bidder.

5. BUSHINGS, HOLLOW COLUMN INSULATORS, SUPPORT INSULATORS, AND DISC
INSULATORS

5.1 Bushings shall be manufactured and tested in accordance with IS:2099 & IEC:137 while hollow
column insulators shall be manufactured and tested in accordance with IEC 233/IS 5284. The
support insulators shall be manufactured and tested as per IS:2544/IEC 168/IEC 273. The
insulators shall also conform to IEC 815 as applicable.

5.2 Support insulators/bushings/hollow column insulators shall be designed to have ample insulation,
mechanical strength and rigidity for the conditions under which they will be used.

5.3 Porcelain used shall be homogenous, free from laminations, cavities and other flaws or
imperfections that might affect the mechanical or dielectric quality and shall be thoroughly
vitrified, tough and impervious to moisture. Hollow porcelain should be in one integral piece in
green & fired stage.

5.4 Glazing of the porcelain shall be uniform brown in colour, free form blisters, burns and other
similar defects.

5.5 When operating at normal rated voltage there shall be no electric discharge between conductor
and insulators which would cause corrosion or injury to conductors or when operating at normal
rated voltage.

5.6 The design of the insulator shall be such that stresses due to expansion and contraction in any
part of the insulator shall be lead to deterioration. All ferrous parts shall be hot dip galvanised.

5.7 Bidder shall make available data on all the essential features of design including the method of
assembly of shells and metal parts, number of shells per insulator, the manner in which
mechanical stresses are transmitted through shells to adjacent parts, provision for meeting
expansion stresses, results of corona and thermal shock tests, recommended working strength
and any special design or arrangement employed to increase life under service conditions.

5.8 Post type insulators shall consist of a porcelain part permanently secured in metal base to be
mounted on supporting structures. They shall be capable of being mounted upright. They shall
be designed to withstand all shocks to which they may be subjected to during operation of the
associated equipment.

5.9 Bushing porcelain shall be robust and capable of withstanding the internal pressures likely to
occur in service. The design and location of clamps, the shape and the strength of the porcelain
flange securing the bushing to the tank shall be such that there is no risk of fracture. All portions
of the assembled porcelain enclosures and supports other than gaskets, which may in any way



Volume-III : Section-III
Technical Specifications for IPDS

59

IPDS/SBD/R0

be exposed to the atmosphere shall be composed of completely non hygroscopic material such as
metal or glazed porcelain.

5.10 All iron parts shall be hot dip galvanised and all joints shall be air tight. Surface of joints shall be
trued, porcelain parts by grinding and metal parts by machining. Insulator/ bushing design shall
be such as to ensure a uniform compressive pressure on the joints.

5.11 Bushings, hollow column insulators and support insulators shall conform to type tests and shall
be subjected to routine tests and acceptance test/ sample test in accordance with relevant
standards.

5.12 Insulator shall meet requirement of IEC - 815 as applicable, having alternate long & short sheds.

6. CABINETS, BOXES, KIOSKS AND PANELS, ETC.

6.1 All types of control cabinets, junction boxes, marshaling boxes, lighting panels, terminal boxes,
operating mechanism boxes, etc. shall generally conform to IS:5039, IS:8623 and IEC:439 as
applicable.

6.2 They shall be of painted sheet steel or aluminium. The thickness of sheet steel shall be 2mm cold
rolled or 2.5mm hot rolled. The thickness of aluminium shall be 3mm and shall provide rigidity.
Top of the boxes shall be sloped towards rear of the box. The paint shall be of grey RAL 9002 on
the outside and glossy white inside. However, the junction and switch boxes shall be of hot dip
galvanised sheet steel of 1.6mm thickness.

6.3 The cabinets/boxes/kiosks/panels shall be free standing or wall mounting or pedestal mounting
type. They shall have hinged doors with padlocking arrangement. All doors, removable covers
and plates shall be gasketed all around with neoprene gaskets.

6.4 The degree of protection of all the outdoor boxes shall not be less than IP 55 as per IS 2147.

6.5 The cable entry shall be from bottom, for which removable gasketed cable gland plates shall be
provided.

6.6 Suitable 240V, single phase, 50Hz ac heaters with thermostats controlled by switch and fuse shall
be provided to maintain inside temperature 10deg. above the ambient.

6.7 The size of enclosure and the layout of equipment inside shall provide generous clearances. Each
cabinet/box/kiosk/panel shall be provided with a 15A, 240V ac, 2 pole, 3 pin industrial grade
receptacle with switch. For incoming supply, MCB of suitable rating shall be provided.
Illumination of each compartment shall be with door operated incandescent lamp. All control
switches shall be of rotary switch type.

6.8 Each cabinet/box/kiosk/panel shall be provided with two earthing pads to receive 75mmx12mm
GS flat. The connection shall be bolted type with two bolts per pad. The hinged door shall be
connected to body using flexible wire. The cabinets / boxes / kiosks / panels shall also be
provided with danger plate, and internal wiring diagram pasted on inside of the door. The front
label shall be on a 3mm thick plastic plate with white letters engraved on black background.

7. BAY MARSHALLING BOX

7.1 Three no. bay MBs shall be provided located at a convenient location to receive and distribute
cables one marshalling box should be used for requirement of two bays. It shall meet all the
requirements as specified for cabinets/boxes above.
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7.2 It shall have three separate distinct compartments for following purposes:

- To receive two incoming 415V, three phase, AC supplies controlled by 25A four pole
MCBs, and to distribute five (5) three phase ac supplies controlled by 8A four pole
MCBs.

- 80 nos. terminal blocks in vertical formation for interlocking facility.

8. TERMINAL BLOCKS

8.1 They shall be non-disconnecting stud type of extensible design equivalent to Elmex type CAT-M4.

8.2 The terminal blocks shall be of 650V grade, and rated to continuously carry maximum expected
current. The conducting part shall be tinned or silver plated.

8.3 The terminals shall be provided with marking tags for wiring identification.

8.4 The terminal blocks for CT and VT secondary leads shall be provided with test links and isolating
facilities. CT secondary leads shall also be provided with short circuiting and earthing facilities.

9. WIRING

9.1 All wiring shall be carried out with 1100 V grade stranded copper wires. The minimum size of the
stranded conductor used for internal wiring shall be as follows :

Wherever the cable size is specified that has to be used, otherwise,

a. All circuits except PT/CT circuits 1.5 sq.mm

b. PT/CT circuits 2.5 sq. mm.

9.2 All internal wiring shall be securely supported, neatly arranged readily accessible and connected
to equipment terminals and terminal blocks.

9.3 Wire terminations shall be made with solderless crimping type of tinned copper lugs which firmly
grip the conductor and insulation. Insulated sleeves shall be provided at all the wire terminations.
Engraved core identification plastic ferrules marked to correspond with the wiring diagram shall
be fitted at both ends of each wire. Ferrules shall fit tightly on the wires shall not fall off when
the wires and shall not fall off when the wire is disconnected from terminal blocks.

9.4 All wires directly connected to trip circuit breaker shall be distinguished by the addition of a red
coloured unlettered ferrule. Number 6 & 9 shall not be included for ferrules purposes.

9.5 All terminals including spare terminals of auxiliary equipment shall be wired upto terminal blocks.
Each equipment shall have its own central control cabinet in which all contacts including spare
contacts from all poles shall be wired out. Interpole cabling for all equipment’s shall be carried
out by the Bidder.

10. CABLE GLANDS AND LUGS

10.1 Cable glands shall be Double compression type, tinned/Nicked plated (coating thickness not less
than 20 microns in case of tin and 10 to 15 microns in case of nickel) brass cable glands for all
power and control cables. They shall provide dust and weather proof terminations. They shall
comprise of heavy duty brass casting, machine finished and tinned to avoid corrosion and
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oxidation. Rubber components used in cable glands shall be neoprene and off tested quality.
Required number of packing glands to close unused openings in gland plates shall also be
provided.

10.2 The cable glands shall be tested as per BS:6121. The cable glands shall also be duly tested for
dust proof and weather proof termination.

10.3 Cables lugs shall be tinned copper solder less crimping type conforming to IS:8309 and 8394
suitable for aluminum or copper conductor (as applicable). The cable lugs shall suit the type of
terminals provided. The cable lugs shall be of Dowell make or equivalent.

11. CONDUITS, PIPES AND ACCESSORIES

11.1 The Bidder shall supply and install all rigid conduits, mild steel pipes, flexible conduits, hume
pipes, etc. including all necessary sundry materials, such as tees, elbows, check nuts, bushing
reduces, enlargers, wooden plugs, coupling caps, nipples, gland sealing fittings, pull boxes, etc.

11.2 Rigid conduits shall be flow-coat metal conduits of Nagarjuna Coated Tubes or equivalent make.
The outer surface of the conduits shall be coated with hot-dip zinc and chromate conversion
coatings. The inner surface shall have silicone epoxy ester coating for easy cable pulling. Mild
steel pipes shall be hot-dip galvanised. All rigid conduits/ pipes shall be of a reputed make.

11.3 Flexible conduits shall be heat-resistant lead coated steel, water-leak, fire and rust proof, and be
of PLICA make or equivalent.

12. AUXILIARY SWITCH

The auxiliary switch shall conform of following type tests:

a) Electrical endurance test - A minimum of 1000 operations for 2A. D.C. with a time
constant greater than or equal to 20 milliseconds with a subsequent examination of mV
drop/visual defects/temperature rise test.

b) Mechanical endurance test - A minimum of 5000 operations with a subsequent checking
of contact pressure test/visual examination

c) Heat run test on contacts
d) IR/HV test, etc.

13. TYPE TESTS
All equipment with their terminal connectors, control cabinets, main protective relays, etc. as well
as insulators, insulator strings with hardwares, clamps and connectors, marshalling boxes, etc.,
shall conform to type tests and shall be subjected to routine and acceptance tests in accordance
with the requirements stipulated under respective equipment sections.

14. COMPLETENESS OF EQUIPMENT:
Any fittings, accessories or apparatus which may not have been specifically mentioned in this
specification but which are usually necessary for the satisfactory operation of the equipment, shall
be deemed to have been included in this specification.

15. PACKINGS:
All material shall be suitably packed for transport, direct to site and Manufacturer shall be

responsible for all damages/losses due to improper packing. All boxes shall be marked with signs
indicating the up and down sides of the boxes along with the unpacking instructions, if considered
necessary by the Manufacturers.
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13.        11 KV SWITCHGEAR

1. GENERAL

This section of specification covers the design, manufacture, assembly, shop testing/inspection
before dispatch, packing, forwarding, transportation to site, insurance (during transit, storage
and erection), storage, erection, supervision, site testing and commissioning of 11 kV, 3 phase 50
Hz air insulated metal clad indoor switchgear unit with horizontal draw out circuit breaker at
66/11 kV Substation.

The scope of supply shall also include necessary special tools and plants required for erection,
maintenance.

The switchgear panel should be complete in all respects with insulators, bimetallic connectors,
interrupting chamber (vacuum circuit breaker), operating mechanisms control cabinet, interlocks,
auxiliary switches indicating devices, supporting structures, accessories, etc., described herein
and briefly listed in the schedule of requirements. The spares/attachments which are necessary
for the smooth functioning of the equipment and specifically are not mentioned here shall be
assumed to be included the scope of supply.

2. STANDARDS

2.1 The circuit Breaker shall confirm to the latest revision with amendment available of relevant
standards, rules, and code. Some of which are listed herein for ready reference.

Sl. No. IS IEC Item

1. IS-13118 (1991) IEC-56 Specification of High Voltage AC Circuit Breaker
IS-12729 IEC-694 Common clauses for high voltages switchgear and

control control gear standards

2. IS-2705 (1992) Current Transformer
3. IS-3156 (1992) Voltage Transformer
4. IS-3231 (1987) Relays
5. IS-1248 Ammeter & Voltmeter
6. IS-375 Arrangement of Breaker Busbars main connection and

auxiliary wring
7. CBIP REPORT

NO.-88 (JULY)
1996

IEC-687 Static Energy Meter

8. IS-3072 Installation and maintenance of switchgear
9. IS : 9135 Guide for testing of circuit breakers with respect to

out of phase switching

10. IEC : 60 High voltage testing technique

11. IEC-17A Study
Group Dec. 1981

Sealing of interrupters/breakers

12. IS-3427 Metal enclosed Switchgear and Control gear

13. IS-1554 IEC-227 PVC insulated cables upto and including 1000 volts

14. IS : 5 Colors for ready mixed paints and enamels
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15. IEC : 529 Degree of protection

16. IS : 996 IEC-34 Single phase Small AC and universal electrical motors

17. IS : 2629, 2633 Iso : 1460 Hot dip galvanising

2.2 Equipment confirming to other international standards will also be considered if they are ensure
performance and constructional feature equivalent or superior to the standard listed above.
Bidder shall clearly indicate the standard as adopted.

3. SERVICE CONDITONS

3.1 Climatic Conditions

The breakers and accessories to be supplied against this specification shall be suitable for
satisfactory continuous operation under the tropical conditions.

4. CONFIGURATIONS OF DIFFERENT TYPE OF PANELS (to be customized by utility as per
capacity and requirement)

TYPE RATING NO.
Incomer 1600A 2
Bus Coupler 1600A 1
Bus PT 11000/√3/110/√3 2
11 kV Feeder
• CAPACITOR • 800A, SUITABLE • 4

FEEDER FOR 2500  KVAR
CAPACITOR
CHARGING DUTY.

• NORMAL FEEDER • 800A • 12

5. CONSTRUCTION

5.1 The 11 kV HT Switch board shall be totally enclosed dust and vermin proof, sheet metal clad,
floor mounted, free standing, indoor type and shall house circuit breakers, busbars, control
equipments, cable termination, current transformers, potential transformers, instruments, relays
and other accessories. All HT panels shall be with fully draw out type breaker carriages,
compartmentalized design with cold rolled sheet steel (thickness 2.0 mm for non load bearing
and 3.0mm for load bearing parts) and with IP-4X class of enclosure. The Circuit Breaker
compartment, Busbar compartment, Cable compartment and LT compartment shall have its own
pressure relief flaps/vents with a view to release pressure which would develop in the unlikely
event of fault. The vents shall not allow entry of vermin in any case. Bus bar, metering, circuit
breaker chamber, cables and cable box chamber should have proper access for maintenance,
proper interlocks should be provided. All instruments shall be non-draw out type and safe guard
in every respect from damages and provided with mechanical indicator of connection and
disconnection position. The switchgear shall be completed with all necessary wiring fuses,
auxiliary contacts terminal boards etc.

5.2 For each of the incoming and outgoing cubicles, the cable connection, HT bus bars and all low
voltage control devices shall be housed in separate enclosures. These enclosures shall be
necessarily isolated from that for main circuit breaker chamber to offer better safety and
protection of working personnel. All doors other than cable chamber shall be of hinged and
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lockable type with Neoprene gaskets at all joints and the cable chamber shall be fixed with nuts
and bolts. Additional wire mesh guards and gaskets shall be provided for cable chamber.

5.3 The arcing contacts and bus bar should be rated for 25ka for 1s Bus bars shall be capable of
connecting one switchgear panel to other through proper insulated arrangement, which does not
decrease the insulation strength of the bus bar at the point of connection between two panels.
The panels shall be modular in design.

5.4 The breakers should be able to be drawn out in horizontal position at ground level [with
vertical/horizontal isolation] when breaker is drawn out in horizontal position none of the live
components inside the 11 KV switchgear panel should be accessible. The safety shutters shall be
robust and shall automatically cover the live components when the breaker is drawn out. The
switchgear shall have complete interlocking arrangements at the fully inserted and fully drawn
out and test positions. Withdrawal of the breaker should not be possible in ON position, it should
not be possible to close the circuit breaker in service unless the entire auxiliary and control circuit
are connected.

5.5 Breaker should have three distinct positions inside the cubical; i.e. service, test and isolated.

5.6 The switchboard shall be suitable to handle full rated capacity in the naturally ventilated
atmosphere and it shall be able to control and contain the high short circuit energy under internal
arc conditions and ensure safety of the operating personnel in case of faults.

5.7 The cubicle door can be fully shut with breaker in ‘ISOLATED’ position to stop ingress of dust and
vermin. All switching operations shall be performed with the door closed.

5.8 The VT/Relay compartments shall have degree of protective not less than IP52 in accordance
with IS:13947. However remaining compartments can have IP 4X type sealing. All louvers if
provided shall have very fine Brass or GI mesh screen.

5.9 Safety shutters complying with IEC-60298 shall be provided to cover up the fixed high voltage
contacts on busbar and cable sides when the truck is moved to ISOLATED position. The shutters
shall move automatically, through a linkage with the movement of the truck. Preferably it shall
however, be possible to open the shutters of busbar side and cable side individually against
spring pressure for testing purpose after defeating the interlock with truck movement
deliberately. It shall also be possible to padlock shutters individually. In case, insulating shutters
are provided, these shall meet the requirements of Clause 3.102.1 Note –2 of IEC-60298 and
necessary tests are per IEC –60298 Clause 5.103.1 shall be carried out. A clearly visible warning
label “Isolate elsewhere before earthing” shall be provided on the shutters of incoming and tie
connections which could be energized from other end.

5.10 The switchboard shall have the facility of extension on both sides. Adopter panels and dummy
panels required to meet the various busbar arrangement, cable / busduct termination and layouts
shall be included in Bidder's scope of work.

5.11 Bus duct inter connection is also includes in the Bidder Scope of Work. The interconnection shall
be top entry type with required enclosure and bus duct site. Adequate support shall be provided
for this inter-connection by higher from roof.

6. BUS BARS AND CONNECTORS AND INSULATORS

6.1 Bus bars and all other electrical connection between various components shall be made of high
conductive aluminum alloy of rectangular cross sections. The bus bars shall be able to carry the
rated current of 1600 Amp continuously without excessive heating and for adequately meeting
the thermal and dynamic stresses in the case of short circuit in the system up to full SC rating
specified.

6.2 All bus bars connections shall be firmly and rigidly mounted on suitable insulators to withstand
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short circuit stresses and vibrations.

6.3 Adequate clearance between 11 KV point and earth and between phases shall be provided to
ensure safety as per provision in the relevant Indian standard specification/CEA regulations and
the same shall be capable of withstanding the specified high voltage tests as per IS-13118/IEC-
56 and amendment thereof.

6.4 Sharp edges and bends either in the bus bars or bus bar connections shall be avoided as far as
possible. Wherever such bends or edges are un-avoidable, suitable compound or any other
insulation shall be supplied to prevent local ionization and consequent flashover.

6.5 Busbar cross-section shall be uniform throughout the length of switchgear. Busbars and other
high voltage connection shall be sufficiently corona free at maximum working voltage.

Busbar insulators shall be of arc and track resistant high strength, non-hygroscopic, non-
combustible type and shall be suitable to withstand stresses due to over-voltages, and short
circuit current. Busbar shall be supported on the insulators such that the conductor expansion
and contraction are allowed without straining the insulators. In case of organic insulator partial
discharge shall be limited to 100 pico coulomb at rated capacity.

7. CIRCUIT BREAKER

7.1 HT circuit breakers envisaged in the specification shall be designed to control and protect the
power system. The circuit breaker shall conform to IS 13118: 1991, IS 3427: 1969, IEC 298, IEC
: 694 and IEC publication 56.

7.2 All circuit breakers shall be of horizontal isolation & horizontal draw out type construction having
easy manufacturing facility with separate lockable doors over their compartment. The circuit
breakers shall be fitted with necessary safety mechanical interlocks.

7.3 The moving carriage of circuit breaker shall be provided with earthing contacts continuously so
that the breaker remains positively earthed in “service” position and during withdrawal operation
up to “test” position. The breaker shall have anti pumping features.

7.4 All circuit breakers shall have three operational positions such as “Service”, “Test” and “Isolated”
position with positive indication for each position. All circuit breakers of identical rating shall be
physically & electrically interchangeable.

7.5 The HT breaker shall be provided with motor operated, spring charged independent closing
mechanism. The mechanism shall have one geared motor which will automatically recharge the
mechanism as soon as breaker is closed. These breakers shall have electrical and mechanical trip
free features and an emergency mechanical push to trip the same. All the features of the
equipment shall ensure complete safety of the operation and shall be complete with approved
safety devices to protect against potential hazards to operating personnel or to the equipment
around. The breakers shall also have facilities for manual operation during emergency and
servicing. Mechanism shall be simple, rugged and reliable with minimum number of linkages. No
damage to parts shall take place in case of any inadvertent attempt for wrong operation.

7.6 All HT breakers shall be provided with at least 8 potential free Aux. contacts to be used for
interlocking / signaling purposes. Contact arrangement may be 4 NO + 4 NC and these shall be
rated for 220 VDC, 6 Amp.

7.7 The circuit breakers shall be capable of rapid & smooth interruption of current under all
conditions completely suppressing all undesirable phenomenon even under most severe &
persistent short circuit condition or when interrupting small leading or lagging reactive current.

7.8 The circuit breaker and panel should be completely type tested for 25 KA for 1 sec. and Test
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Certificate from independent authority should be submitted along with the Tender.

7.9 Facilities to check contact erosion shall be provided particularly.

7.10 Comprehensive interlocking system to prevent any dangerous or inadvertent operation shall be
provided. Isolation of circuit breaker from bus bar or insertion into bus bar shall only be possible
when the breaker is in the open position.

7.11 Vacuum interrupter should have an expected life of 30000 operations at rated current and should
be capable for operating more than 100 times at rated short circuit current.

7.12 The switchgear should be designed for 2500 KVAR charging duty.

7.13 Mechanical indicators shall be provided on the breaker trucks to indicate OPEN / CLOSED
conditions of the circuit breaker, and CHARGED/DISCHARGED conditions of the closing spring. An
operation counter shall also be provided. These may be visible without opening the breaker
compartment door.

8. Control and Interlocks

The circuit breaker will normally be controlled from local panels through closing and trip coils.

Facilities shall be provided for mechanical tripping of the breaker and for manual charging of the
stored energy mechanism for a complete duty cycle, in an emergency. These facilities shall be
accessible only after opening the compartment door.

Each panel shall have two separate limit switches, one for the Service position and the other for
Isolated position. Each of these limit switches shall have at least four (4) contacts which shall
close in the respective positions.

Auxiliary Contacts of breaker / contactor may be mounted in the fixed portion or in the
withdrawable truck as per the standard practice of the manufacturer, and shall be directly
operated by the breaker / contactor operating mechanism.

Circuit breaker shall be provided with inter pole barriers of insulating materials. The use of
inflammable materials like Hylam shall not be acceptable.

9. PROTECTION RELAYS

9.1 All the switchgears shall be provided with protective relays designed to disconnect faulty circuit
with speed and discrimination and shall confirm to IS-3231 (1987) or latest revision thereof
regarding accuracy and other feature. Composite relay unit having S/C, O/C, E/F etc. shall be
preferred.

9.2 All protective & auxiliary relays shall be in dust & vermin proof enclosure, flush mounted on front
side of metering compartment and shall be draw out type.

9.3 Insulation of relays should withstand 2.5 KV AC (rms) at 50 Hz for one second between all
circuits and the case and between all circuits not intended to be connected together as per IS –
3231 : 1965.

9.4 Relays should be able to withstand Impulse and High Frequency Disturbance as per IS 8686:
1977.

9.5 All relays and timers shall be rated for control supply voltage as mentioned elsewhere and shall
be capable of satisfactory continuous operation between 75-110% of the rated voltage.
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9.6 Bidder shall furnish in their offers the details of Relays (make, type, range etc.) considered by
them for each feeder in a tabular form together with descriptive literature of the Relays offered.

a) All relays shall be draw out type confirming to all requirements as per IS:3231 and shall
be suitable for operation from CT secondaries as required. All static relays shall confirm
to IS :8686 .

b) The protective relays, except for lock-out relays shall have self - reset contacts, and
shall be suitable for efficient and reliable operation of the protective schemes

c) All timers shall be either electromagnetic or static type.

d) All relays & timers shall be designed for satisfactory performance under specified
tropical and humid conditions.

e) The bidder shall include in his bid a list of installations where the relays offered
are in trouble free operation.

f) The relays and timer shall operate under extreme conditions of control voltage
variation.

g) They shall not have any inbuilt batteries, and shall operate on available DC supply. They
shall be provided with hand-reset operation indicators (flags) or LEDs with pushbuttons
for resetting and for analysing the cause of breaker operation.

h) Shall have built-in test facilities, or can be provided with necessary test blocks and test
switches. One testing plug shall be provided for each switchboard.

i) The auto reclose logic shall be generated from local panel. The logic shall be, with the
tripping of the feeder breaker under faults after a time delay of 1000 ms. closing
command shall be given to particular breaker. If the breaker close/trips then no further
closing command shall be issued. However this shall not be used for, I/C, B/C and
capacitor feeder.

j) Over voltage relay provided on bus PT shall be used as a backup.

k) The over voltage trip logic shall be extended only to capacitor feeder.

l) The protection relay should have potential free contacts as per the protection logic
requirement.

m) Reverse blocking principle for the feeders with incomer shall be provided.

n) Intertripping of incomer with upstream breaker shall be provided.

o) Automatic power factor control relay shall be provided one in each section for switching
on the capacitor

p) All equipment shall have necessary protections. However, following minimum
protections shall be provided.
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FEEDER Differential REF Over Over Earth Under Over Fuse
TYPE (64R) Current Current Fault Voltage Voltage Failure

(87T) (50) DMT(51) (51N) (27) (59)
Incomer Yes Yes Yes Yes Yes - - -
Bus - - - Yes Yes - - -
Coupler
Capacitor - - Yes Yes Yes - - -
feeder
Normal - - Yes Yes Yes - - -
feeder
Bus PT - - - - - Yes Yes Yes

q) The capacitor protection scheme shall be designed for the capacitor configuration given
elsewhere.

10. CURRENT TRANSFORMERS

10.1 Two core CTs shall be employed for measuring instruments and automatic tripping of circuit
breakers on overload, Earth Fault and short circuit protection. CT can be mounted on cable side
of breakers with easy accessibility. Class of accuracy and burden for protection CT shall be 5P10
and for metering CT the same shall be class 0.5. The VA burden of the CTs shall be min. 25%
more than the calculated value. However, the min. VA burden of CTs shall be 20 VA. CT shall
conform to IS : 2705 (Parts 1-4) 1992 with its latest amendments.

However bidder shall furnish the actual VA ratings calculation required for the CT considering the
relays and meters provide, for employer approval.

10.2 All the CT’s shall be cast resin insulated, Bar primary/Wound secondary type. All secondary
connections shall be brought out through conduits to terminal blocks having provision of shorting
links.

10.3 Ratio of the CT’s shall be as indicated in the protection SLD.

10.4 Short time rating of CTs shall be 25 KA for 1 second. CTs shall be double core and dual ratio.
Saturation factor for metering core shall not exceed 2.5.

10.5 The designed accuracy should be available even at the lowest ratios and all CTs shall withstand
fault current corresponding to 25KA for 1 sec.

10.6 The secondary terminal of the current transformers shall be such that effective and firm wire
terminations are possible. Shorting links of adequate capacity shall be provided at the terminal
blocks for sorting of the leads from secondary terminals of current transformers. The secondary
terminal of the CTs shall be earthed at one point.

10.7 The secondary winding resistance of CTs shall be as low as possible but not greater than 0.2
Ohms per 100 turns.

11. POTENTIAL TRANSFORMERS (PT)

TWO (2) Nos. single phase units of ((11/√3) kV/(110/√3)V) PTs shall be mounted on incoming
panels. HRC fuse protection of adequate rating shall be provided on HT and LT side of PT.
Accuracy class of PT shall be 0.5. The primary and secondary of these PTs shall be “Star”
connected and used for, all protection and measuring purposes onboard viz. line volt meters,
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energy meters etc. PTs shall conform to IS:3156 (Parts 1-4):1992 with its latest amendments.

Potential transformers shall be cast resin, draw out type. PT changeover scheme shall be
provided in the switchboard.

All PT should have suitable current limited fuse both at primary and secondary.

12. CABLE GLANDS AND CLAMPING ARRANGMENT FOR HOLDING SUITABLE CABLE BOXES

12.1 Two nos, brass-wiping glands for each incomer and one no. Brass wiping gland for each outgoing
panel of adequate dimension for XLPE cable of 3 crores up to 400 sq. mm size (to be customized
by utility) shall be supplied along with panels. For bus coupler no cable glands should be
provided.

12.2 Suitable cable boxes as per requirement of cable shall be arranged by the bidder. The panel shall
however provide a flat of size 50x6 mm2 with suitable clamp made of 50x6 mm2 flat along with
Nuts Bolts and Washers for holding the cable boxes. The flat should be fitted at a suitable height
with allotted arrangement for adjustment of height from 300mm to 500mm at site. The clamp
and flat shall have suitable stud type arrangement for earthing cable and cable box.

12.3 All control cable/wire entries shall be by means of suitable cable glands, such glands shall be of
brass and tinned.

13. AUXILIARY/CONTROL WIRING

All the secondary wiring in the panel shall have high quality PVC insulation and the same shall
have conductor size of not less than 2.5 mm2 of copper Colors of the secondary/auxiliary wiring
should confirm to IS 375/1963 and latest amendment thereof if any. All wiring shall be neatly run
and group of wiring shall be securely fixed by clips so that wiring can be checked without
necessity of removing the clamps. Wiring between fixed and moving portion of the panel shall be
run in flexible tubes and the same shall be so mounted to avoid any damage to them due to
mechanical movements. Ferrules with number shall be provided on both end of the wiring.

14. STATIC ENERGY METERS

14.1 Scope

This specification covers design, engineering, manufacture, inspection, testing at manufacturers
works including type testing before dispatch, supply and delivery of three phase 4 wire tri-vector
export with “Time of the Day” register, load profile data record “MD” register suitable for both
unbalanced and balanced load.
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14.2 Applicable Standards

Sl. Standards Description

No.

1. IS : 14697 Specification  for  AC  Static  Transformer  operated
Watt Hour & VAR-Hour meters, classes 0.2 S & 0.5 S

2. IEC : 60687 AC  Static  Watt-Hour  Meters  for  Active  Energy
(classes 0.2 S & 0.5 S)

3. IS: 15959
(including
amendment 2)

Data Exchange for Electricity Meter Reading, Tariff and Load
Control – Companion Specification

IEC : 62056-21 Data exchange for Meter Reading and Direct Local
(Latest Version) Data Exchange

4.
IEC : 61000-4-5 For Electro Magnetic Compatibility – Testing and
(2001-04) Measurement techniques, Surge immunity test

6. IEC : 61358 Criteria  for  selection  for  tests  LIKE  Acceptance,
Inspection.

7. ANSI/IPC-A-610 Workmanship standard for Acceptability of Electronic
Assemblies (A standard developed by Institute for

Interconnecting and packaging Circuits).

14.3 General Requirements

14.3.1 Electrical Specifications

Class of Accuracy : 0.5 S

Supply Voltage : Suitable for operation from 110 Volts/63.5
Volts Ph-Ph/Ph-N, PT Secondary

Frequency : 50 Hz +/- 5%

Power Factor : 0.5 Lag – Unity-0.8 Lead

Basic Current Ib : 1A

Maximum continuous Current : 20 Ib

Minimum starting current :  As per IS 4697

Impulse withstand Voltage (1.2/50m Sec): -
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14.4 Guarantee Period

The offered meters shall be guaranteed for normal operation for at least 5 years from the date of
receipt at site without any repair whatsoever.

14.5 Design and Constructional Features

14.5.1 Location & Mounting

The Energy meters shall be supplied suitable for indoor installation. Enclosure shall have IP-51
protection. All the feeder meters to be suitable for mounting on Simplex type Vertical Panel with
rear door, Energy Meter flush mounted and clearly visible, with disconnecting type TBs, fully
wired.

14.5.2 Design

Meter shall be designed with application specific integrated circuit (asic) or micro controller; shall
have no moving part; electronic components shall be assembled on printed circuit board using
surface mounting technology; factory calibration using high accuracy (0.1 class) software based
test bench.

All components used shall be approved by reputed testing authority at national level or other
international recognized testing authority.

14.5.3 Manufacturing Process, Assembly and Testing

Meters shall be manufactured using latest and ‘state of the art’ technology and methods
prevalent in electronics industry.

All inward flow of major components and sub assembly parts (CT, PT, RTCs/Crystal, LCDs, LEDs,
power circuit electronic components etc.) shall have batch and source identification.

Multilayer ‘PCB’ assembly with ‘PTH’ (Plated through Hole) using surface mounted component
shall have adequate track clearance for power circuits. SMT component shall be assembled using
automatic ‘pick-and-place’ machines with in process 7 stages, Reflow Soldering oven, for
stabilized setting of the components on ‘PCB’.

For soldered PCBs, cleaning and washing of cards, after wave soldering process is to be carried
out as a standard practice.

Assembly line of the manufacturing system shall have provision for testing of sub-assembled
cards.

Manual placing of components and soldering, to be minimized to items, which cannot be handled
by automatic machine.

Handling of ‘PCB’ with ICs/C-MOS components, to be restricted to bare minimum and precautions
to prevent ‘ESD’ failure to be provided.

Complete assembled and soldered PCB should undergo functional testing using computerized
Automatic Test Equipment.

Fully assembled and finished meter shall undergo ‘burn-in’ test process for 24 Hours at 55 degree
Celsius (Max. temperature to not exceed 60 degree Celsius) under base current (Ib) load
condition.
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Test points should be provided to check the performance of each block/stage of the meter
circuitry.

Testing at intermediate and final stage to be carried out with testing instruments, duly calibrated
with reference standard, with traceability of source and date.

14.5.4 Displays

Displays tested shall be suitable for temperature withstand of 600 C;

7+1 digits (with ±indication), parameter identifier, backlit Liquid Crystal Display (LCD) of
minimum 10 mm height, wide viewing angle. Auto display cycling push button required with
persistence time of 12 Seconds.
Sequence of display of various instantaneous electrical parameters shall be as desired by
Employer at the time of order.

Normal display shall be Active energy value, on release of push button, at any of the display
parameter during scrolling.

14.5.5 Calibration of Meter

Meters shall be factory calibrated using high accuracy test bench. Energy Meter shall have test
output device, accessible from the front, and capable of being monitored with suitable testing
equipment while in operation at site. Resolution of the device shall enable the starting current
test in less than 10 minutes. Accuracy of test bench at works shall be as per the guidelines
provided in IS: 14697.

14.5.6 Self-Diagnostic Features

The meter shall have self-diagnostic features to check its circuits for any malfunctioning. The
bidder shall furnish the details of the self-diagnostic features.

14.5.7 Construction

a) Meter Case and Cover

i) To ensure high reliability, long trouble free life, safety against electric shock, spread of fire
and effects of excessive temperature, the meter casing and cover shall be made of high
quality industrial grade polycarbonate material having adequate strength, which is
unbreakable, corrosion resistant & inert to chemicals, flame retardant, immune to ultra
violet radiation and meet UV ageing test as per relevant ASTM standards.

ii) The bidder shall indicate hardness, melting temperature and tensile yield strength of the
material and necessary test certificate of the same shall be furnished.

iii) The polycarbonate material used shall conform to IS: 11731 (FH-1 category) besides
meeting the test requirement of heat deflection test as per ISO: 75 and glow wire test as
per the relevant Standard.

iv) The meter shall be provided with adequate shielding to withstand external magnetic
influence from all directions as per latest amendments of CBIP 88 report.

v) Meter cover shall be continuously ultra sonically welded with meter base from all sides.
Suitable locking arrangement shall be provided between the base and cover of the meter.

14.5.8 Sealing Arrangement

Two sealing screws shall be provided for proper fixing of the meter cover so that access to the
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working part shall not be possible without breaking the seal.

14.5.9 Terminal Block and Cover

The terminal block shall have adequate insulating properties and mechanical strength. The
terminal block shall be made from best quality non-hygroscopic, flame retardant polycarbonate
material (capable of passing the flammability tests give in IS: 11731) with nickel-plated brass
studs for connecting terminals.

The terminal block is to be enclosed in a metallic housing of steel plate of sufficient thickness to
cover its back and sides and provide enough strength for the purpose of tightening of screws.
Clamping screws should be provided inside the terminal cover and should have metallic sleeve
moulded within the block to avoid damage during tightening of the screws.

The terminals in the terminal block shall be of long socket type suitable for connection of cables
with aluminium conductors along with suitable lugs (lugs to be provided by the supplier) having
cross sectional area, with adequate length. Double screw arrangement shall be provided to
achieve adequate termination. All terminals and connecting screws and washers shall be of
tinned / nickel plated brass material.

The terminal cover shall be transparent with minimum thickness 2.5 mm and the material shall
be same as that of meter case. It shall be of extended type and accommodate, in addition to the
terminal block, a suitable length of external cable along with its insulation.

14.5.10 Name Plate and Marking

Every meter shall have a nameplate clearly visible and indelible and distinctly marked in
accordance with IS: 13779 (latest version). The following information shall appear on a
nameplate preferably placed within the meter.

1. Manufacturer’s name & trade-mark and place of manufacture.

2. Serial number and year of manufacture.

3. Designation of type.

4. Number of phases and number of wires for which the meter is suitable.

5. Guarantee period.

6. Employer’s name & meter number.

7. Principal unit in which the meter records.

8. Reference voltage & frequency in Hz.

9. Basic current and rated maximum current.

10. Meter constant (pulse rate of testing signal).

11. Class index.

12. Project Name.

14.6 Fixing Arrangement

Every meter shall have three fixing holes one at the top and two at the bottom. The fixing holes
shall be properly matched for mounting inside the meter compartment as per the drawing, and
this specification.

14.7 Operational Requirements

14.7.1 Performance under Influence Quantities
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As per IS 14697.

Accuracy for measurement & display of instantaneous quantities shall conform to IS14697.

14.7.2 Additional Technical Features

a) Output Device

i) Energy Meter shall have test output, accessible from the front, and be capable of being
monitored with suitable testing equipment while in operation at site.

ii) Operation indicator must be visible from the front.

iii) Test output device shall be provided in the form of LED/LCD.

Resolution of the test output device shall be sufficient to enable the starting current test
in less than 10 minutes. Nameplate shall indicate the ‘impulse/ Unit’ with appropriate
resolution.

b) Cumulative Energy Register

Meter should have provision for automatic recording of cumulative kWh & MD KW at
say 24.00 hours on the last day of the month for each of the past six calendar months
and same to be stored in the register/memory.

c) Temperature Conditions

As per Is 14697;

Meter to perform satisfactorily under Non-Air Conditioned environment in HT sub-
station with Indoor switchgear in some of the locations.

14.7.3 Real Time Internal Clock (RTC) of Energy Meter

RTC shall be pre-programmed for 30 Years Day/date without any necessity for correction.
Maximum drift shall not exceed +/- 300 Seconds per year.

Time & date setting shall only be possible through one of the following:
Common Meter Reading Instrument (CMRI) or Meter testing work bench and this shall need
password enabling for Consumer meter;

14.7.4 Clock Day/Date Synchronisation

Synchronisation of Energy Meter ‘RTC’ Time/Date shall be possible thro’ password/Key code
enabled command from remote server or sub station ‘PC’ as per the arrangement. Master Clock
reference shall be obtained from Main server or local ‘PC’. However the master clock, Main server
and Local PC is not in scope of supply.

Synchronisation shall be carried only if the ‘RTC’ drift is within ±10 minutes.

Error log to be recorder by the system S/W if the ‘RTC’ time is out of range.

14.7.5 Quantities to be Measured & Displayed
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As per Appendix G of IS 14697.

a) TOD ‘time slot register’ wise export & Import (when asked) of kWh & kVARh, kVAh
energy;

b) Maximum kVA or kW demand with elapsed time.

c) Instantaneous kW, kVA, PHASE WISE kW & kVA, OVERALL pf, MD reset count,
frequency, time & date, RTC battery health;

In addition, present status of abnormality shall also be possible to be displayed.

Tamper details shall be stored in internal memory for retrieval by authorized personnel through
either of the following:

i) Common Meter Reading Instrument (CMRI) ii) AMR and this shall need password
enabling.

14.7.6 Demand Integration Period (DIP)

i) Energy Meter shall continuously monitor and calculate the average maximum demand
for each demand interval time of 30 minutes and maximum of these in a calendar
month shall be stored along with date and time when it occurred;

ii) It shall however be possible to change the demand integration period (DIP), from 30 to
15 minutes at site, with proper security;

iii) The Maximum demand of past six months shall be stored in the memory with date and
time.

iv) It shall be also possible to retrieve this data through communication port and MRI.

v) Media copy of software for downloading of meter data through MRI on to a PC shall be
provided on a compact disc. This shall be suitable to window-based operating system.
Installation and commissioning manual for the same shall also be provided.

14.7.7 Time of Day (TOD) Registers

6 different TOD energy registers as per clause G-8 of IS 14697 are required. Time block settings
shall be advised to the supplier at least 4 weeks before commencing delivery. Change of time
period for TOD metering shall be with password enabling from CMRI or from base computer.

14.7.8 Load Survey Data Registers

Storage in Non volatile memory for 40 days, 30 minute demand of any of the flow parameters of
kW, kVA, kVAR (or Pf), Average of 3 voltages and phase currents shall be provided.

14.7.9 Indications

i) Meter healthy indicator must be visible from the front.

ii) Test output device shall be provided in the form of LED/LCD.

iii) Energy Meter shall have test output, accessible from the front, and be capable of being
monitored with suitable testing equipment while in operation at site.
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iv) Resolution of the test output device shall be sufficient to enable the starting current test
in less than 10 minutes. Nameplate shall indicate the ‘impulse/ Unit’ in appropriate
resolution.

14.7.10 Communication Facilities & Standards

For data communication, the data structure adopted within the energy meter shall be on an
internationally acceptable method. The data structure/coding details shall be furnished to the
Employer. However minimum shall be provided.

a) Local communication port: Energy meter shall have a galvanically isolated optical
communication port as per IEC 62056-21 or any other internationally accepted port in
front of the meter for data transfer to or from a hand held data Collection Device
(Common Meter Reading Instrument ‘CMRI’ - conforming to CBIP technical report-111)
with proper security and without error.

b) Meter shall be provided with ‘RS 485’ port. ‘RS485’ communication port shall be suitable
for interfacing multiple Energy Meters. It shall be possible to download stored meter
data, on polling basis with the aid of a software schedule by addressing one meter at a
time and downloading the stored data into the sub-station data logger/Central data
center computer.

c) Energy Meter shall operate on industry standard ‘MODBUS’ protocol and shall be
individually addressable

14.7.11 Tamper & Fraud Monitoring and Recording

Meters shall at least be immune to tampers elaborated in IS 14697, ANNEX G-10.

All types of tampers for which meter is made immune, shall be listed by the bidder. These
tampers records need not be recorded or stored in the meter memory. Further, compliance to
these are to be demonstrated by the bidder during acceptance test by successful bidder.

The meter should have anti tamper features. These shall at least include:

i) Phase Sequence Reversal: Meter should work accurately irrespective of phase Sequence
of supply.

ii) Bypassing of Current Coil: Meter must have capability to record bypassing (shunting) of
current coil(s) of one or any two phases with date, time and duration with normalisation
time. Meter should not record tamper if load currents are unbalanced within specified
limits permissible in the system.

iii) Current reversal in current coil: The meter shall register energy consumption correctly in
forward direction irrespective of the direction of current in the current coil/Coils with
date and time of first occurrence and last restoration along with total number of such
occurrences for all phases during the above period.

iv) Missing potential: Meter shall be capable of detecting and recording occurrences of
missing potential (One phase or two phases) and its restoration which can happen due
to intentional/accidental disconnection of potential leads with date and time along with
total number of such occurrences for all phases during the above period. This recording
of tampering shall not be done when meter is without any load i.e. Current in all phases
is Zero.
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v) Error recording shall include current unbalance beyond 30% in the phases, RTC clock
correction failures (when drift is beyond specified value etc);

vi) Missing Neutral: Meter shall continue to record accurately even if the neutral of
potential supply gets disconnected.

14.7.12 Accuracy

In case any drift is noticed in the accuracy of the meter, which is beyond the permissible limits,
the concerned meter shall be with-drawn from service and Bidder shall supply a new meter
without any extra cost as a replacement (with in one month of receipt from Employer), during
the guarantee period.

14.8 Inspection, Testing and Despatch

14.8.1 Type Tests

The meter offered should have successfully passed all type tests described in the IS 14697 and
IEC 61000 4-5 Type test certificate shall be submitted along with the offer and the same shall not
be more than 36 months old on the date of opening tender. Make & type of major components
used in the type-tested meter shall be indicated in the type test certificates.

14.8.2 Acceptance and Routine Tests

Criteria for selection for such tests and performance requirements shall be as per IS 14697, IEC
61358.

14.8.3 Quality Assurance Plan

The bidder (manufacturer) shall have a comprehensive quality assurance program at all stages
of manufacture for ensuring products giving reliable, trouble free performance. The bidders
(manufacturers) quality assurance plan shall be submitted along with bid document, which
would be reviewed in detail by the Employer in case of award and accepted with modifications,
as felt necessary. A sampler manufacturing quality plan document is enclosed in this
specification.

The bidder’s quality assurance programme shall generally cover the following:

i) Bidder organization structure for the management and implementation of the
proposed quality assurance programme.

ii) Quality System Manual.

iii) Design Control System.

iv) Documentation Control System.

v) The procedure for purchase of materials, parts, components, source inspection,
incoming raw-material inspection, verification of materials purchased etc.

vi) System for process controls and fabrication and assembly controls.

vii) Inspection and test procedure both for manufacture and field activities.

viii) Control of calibration and testing of measuring /testing equipments.

ix) System for Quality Audits.

x) System for handling storage and delivery.

The Bidder shall accordingly furnish along with the bid

i) A comprehensive quality assurance plan which is in practice (for both product & process).
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ii) A detailed list of bought out items with name of the manufacturer and details about in
coming quality control.

iii) Quality assurance plan of bidders’ collaborators in case of foreign collaborators.

Employer reserves the right to carry out quality audit and quality surveillance of the systems
and procedure of the bidders’ quality management & control activities. The bidders shall provide
all necessary assistance to enable the Employer to carry out such audit & surveillance.

14.9 Manufacturing and Testing Facilities

14.9.1 The following Manufacturing and testing facilities shall be available.

The factory shall be completely dust proof.
The testing rooms shall be temperature and humidity controlled as per relevant
Standards.
The testing and calibrating equipment should be automatic and all test equipment shall
have their valid calibration certificates
Power supplies used in testing equipment shall be distortion free with sinusoidal
waveforms and maintaining constant voltage current and frequency as per the relevant
Standards.

14.9.2 During the manufacturing of the meters following minimum checks shall be carried out.

a. Meter frame dimension tolerance shall be minimum.
b. The pressure coil shall be made totally encapsulated and care shall be taken to

avoid ingress of dust and moisture inside the coil.
c. The assembly of parts shall be done with the help of jigs and fixtures so that

human errors are eliminated.
d. The meters shall be batch tested on automatic, computerized test bench and the

results shall be printed directly without any human errors.
e. The current coil shall be made with the help of jigs and fixtures.

f. The potential coil shall be made with automatic computerized machine.

14.9.3 Mounting and Fixing Arrangement Drawings/Data Sheet

Manufacturer shall ensure following technical points:

i) Meter shall be mounted on the switchgear by providing suitable cutouts, and shall be
connected to suitable CT/PT.

ii) RS 485 Bus shall be formed by connecting the RS 485 port of all the meters in the
switchgear. The external interphase point for this shall be provided in the Bus PT panel.

14.10 INSTRUMENTS AND METERS

Indicating instruments shall be flush mounted on panel front. The instruments shall be of at least
96 mm square size with 90 deg. scales, shall conform to IS : 1248 and shall have an accuracy
class of 1.5 or better. The covers and cases of instruments and meters shall provide a dust and
vermin proof construction.

Instruments shall have white dials with black numerals and lettering. Black knife edged pointer
with parallax free details will be preferred.
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Instruments and meters shall be factory calibrated to directly read the primary circuit quantities.
Means shall be provided for zero adjustment without dismantling the instruments.

14.11 NAME PLATE AND DIAGRAM PLATES

All equipment shall have weather proof and non corrosive metal plates fixed in suitable position
with full particulars engraved thereon with white letters against black background.

The firm shall affix a name plate on each Switchgear panel having following information:

a. Manufacturer’s name and trade mark.

b. Unique No.

c. Type of Panel.

d. CT Ratio.

e. Rated Voltage.

f. Rated Insulation Level

g. Rated Frequency

h. Rated Normal Current

i. Rated Short Circuit Breaking Current.

j. Weight

11. Specification No.

12. Order No. and Date

13. Year of supply.

15. PAINTING

All metallic surface [except enameled and bright parts] exposed to weather shall be given
suitable primer coat and two coats of first quality paint of approved color. The supplier shall also
supply adequate quantities of paints, Varnish etc. for use of finished cost and for use of patching
up any scratches received during transport, handling erection testing and commissioning.

Instead of above proper powder coating after proper pre-treatment is acceptable and in that
case earlier condition will not applicable.

16. TESTS

The design of circuit breaker shall be proven through all the routine and type tests in accordance
with IS 13118: 1991/IEC 56 and any amendment thereof. Photocopy of all the test reports must
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be enclosed with the tender. Type test report earlier than 5 year from the date of tender opening
shall not be acceptable.

17. Technical Parameters (to be customized by utility as per capacity and requirement)

17.1 11 kV Circuit Breakers

Sl. DESCRIPTION VALUES
No.
i) Rate Voltage (kV rms) : 11 kV
ii) Rated frequency (Hz) : 50
iii) System neutral earthing : Solidly grounded system
iv) Type of arc quenching : Vacuum

medium
v) Rated normal current at site : 1600 Amp for I/C breaker and Bus

conditions (Amps) Coupler and 800 Amp for Outgoing
feeders

vi) Number of poles : 3
vii) Installation : Indoor type
viii) Temperature rise : As per IEC 56 (Table-4) Page-19
ix) Rated short circuit

a)  Interrupting capacity at : 25 kA
11 kV

b) The percentage DC : As per IEC 56 & (Ref. Page 51, 21 of
components IEC)

c) Minimum number of : 100
Short Circuit operation the
Circuit Breaker can
withstand

x) Rated short circuit making : 62.5 KA
capacity

xi) First pole to clear factor : 1.5
xii) Rated short time current : 25 kA

carrying capacity
xiii) Rated duration of short circuit : 1 Seconds
xiv) Total break time for any : As per IS/IEC

current upto the rated breaking
current with limiting condition
of operating and quenching
media pressure (ms)

xv) Closing time (rms) : As per IS/IEC
xvi) Standard value of rated : As per IEC-56

transient recovery voltage for
terminal fault

xvii) Standard value of rated line :
Characteristics for short line
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faults
RRRV : KV/ms=0.214
Surge : Factor K=1.6 A
Peak
Factor
Impedance : Z (ohms) = 450

xviii) Rated operating :
a) Duty cycle : O-0.3 Second-CO-3

Minutes-CO
b) Auto reclosing : Suitable for three phase Auto reclosing

duty
xix) Rated insulation level under : 75 kV

heavy pollution condition
1.2/50 micro second lightening
Impulse withstand voltage (kV
peak) to earth

xx) Power frequency withstand : 28 kV
voltage kV (rms) to earth (kV
rms)

xxi) Rated characteristic for out of :
Phase breaking
a) Out of phase breaking : 25% of rated breaking capacity

capacity
b) Standard values of : As per IEC-56

transient recovery
c) Operating mechanism : Spring operated, Anti pumping and Trip

free mechanism
d) Power available for : Three phase 415 Volts 50 C/S or single

operating mechanism phase 50 C/S 240 Volts
xxii) a) Rated supply voltage of : 1) 220 VDC

closing and operating 2) 240 Volts AC 50 C/S single phase
devices and auxiliary 3) 415 Volts 50 Hz three phase
circuits

b) Permissible voltage : 1) In case of DC Power supply voltage
variation variation shall be between 85% to 110%

of normal voltage.
2) In case of AC power supply voltage
variation shall be of the normal voltage
as per IS-15% to +10%

c) Permissible frequency : ±3% from normal 50 Hz as per IS :
2026 Part-I 1977 para 4.4

d) Combined variation of : ±15%
frequency and voltage

xxiii) Number of auxiliary contacts : 10 NO and 10 NC on each pole
Continuous current rating 10 Amps, DC
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breaking rating capacity shall be 2
Amps with circuit time constant less
than 20 ms at 220/30 volts DC

xxiv) Number of : 1 (One) trip coils and 1 close coil with
coils anti-pumping arrangement

xxv) Rated terminal : 100 kg. Static.

load The breaker shall be designed to
withstand the rated terminal load, wind,
load, earthquake load and short circuit
forces.

18. COMPLETENESS OF EQUIPMENT:
Any fittings, accessories or apparatus which may not have been specifically mentioned in this specification
but which are usually necessary for the satisfactory operation of the equipment, shall be deemed to have
been included in this specification.

19. PACKINGS:
All material shall be suitably packed for transport, direct to site and Manufacturer shall be responsible for
all damages/losses due to improper packing. All boxes shall be marked with signs indicating the up and
down sides of the boxes along with the unpacking instructions, if considered necessary by the
Manufacturers.
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14. 11KV CAPACITOR BANK

1. GENERAL

The manufacturer with 2.5 MVAR, 11 kV class capacitors offered, should have designed,
manufactured, type tested as per relevant IEC/IS, supplied in the last three years for system
voltage of 11 kV or higher.

This specification covers the basic requirements in respect of Capacitor Banks with
internal/external fuse, mounting racks, supporting structure complete in all respect along with
series reactors.

2. STANDARDS

The Shunt Capacitor Bank and associated equipment shall conform to the latest additions of the
following standards except to the extent explicitly modified in the specification and shall also be
in accordance with requirements specified in this specification.

a) Capacitor : IS : 13925
b) Series Reactor : IS : 5553
c) Internal Fuse : IEC 593/IS 12672
d) External Fuse : IEC 549/IS 9402

3. GENERAL ARRANGEMENT OF CAPACITOR BANKS

a) The Capacitor Bank shall be of outdoor type suitable for operation in the climatic
conditions as given in this specification and mounted on steel racks and structure with
suitable insulators as required to be supplied by the bidder.

b) The bidder shall furnish details of connections between the Capacitor units and groups
together with layout diagram showing the basic arrangement of banks complete with
dimensions.

4. DESIGN CRITERIA REQUIREMENT AND CONSTRUCTIONAL DETAILS OF CAPACITOR

i) Each bank shall be made up by two groups of star connected banks each star connected bank
shall be unearthed, with a floating neutral, but interconnected by a Neutral Protective Current
Transformer (NCT) of suitable ratio to operate protective relays. The NCT secondary current shall
be 1A and its ratio decided by design to meet with the protection requirements specified.

ii) The protective scheme shall be either by two step current relay arranged as follows:

If the failure of one or more units causes an over voltage of less than 10% tolerable on the other
remaining healthy units, then the unbalance current shall cause in the first step to sound an
alarm. But if more than the above number of units fails causing a voltage rise of more than 10%
the unbalance current shall cause to trip and isolate the capacitor bank instantaneously.

iii) The per phase and individual star group rating shall be built up by series – parallel combination of
individual units so as to achieve the desired bank rating. The individual capacity ratings shall be as
per IS: 2834.

iv) All parallel units in one series group shall preferably be arranged in different tiers that is one series
group shall be duly insulated from one another by post insulators adequate to withstand the
voltage that may be impressed and shall be sufficient to withstand even in case of total failure of
all the parallel units in a series group. The complete assembly shall also be duly insulated from the
earth potential by supporting post insulators.
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v) Although the tolerances in the output rating of each individual unit shall be as per IS:2834 yet it
shall be ensured that in a completely assembled bank, the departures from the nominal rating and
within the specified tolerances values shall not cause nuisance alarm or tripping since such alarm
or tripping shall be to meet only with the protective requirements specified.

vi) The tolerances in the output ratings shall not cause departures in the line currents by that value
specified in IS: 2834. Besides it shall also be ensured that these unsymmetrical currents shall not
cause unsymmetrical voltage rises, whether for short periods or during prolonged operation.

vii) Individual units shall be designed to meet with the requirements of the permissible overloads as
specified as per IS: 2834. Each unit shall also be provided with internal discharge devices
complying with the requirements of the IS.

viii) The voltage rating of the NCT shall be decided by the Bidder by taking into consideration the
voltage impressed on the NCT due to:

a) Voltage due to failure of one or more parallel units in a series bank.

b) Voltage impressed on the NCT when all the parallel units in one series bank fail
simultaneously. The bidders shall furnish along with the bid design calculations
for the same.

5. CAPACITOR UNITS

a) Each capacitor unit in the Bank shall be self-contained outdoor type having 2 bushing
suitably rating for series/parallel connections with other units to form the capacitor bank
of rated capacity at 50 Hz. The bushing shall be of porcelain and shall be joined to the
case by soldering or welding.

b) The capacitor unit shall be manufactured Hazy Polypropylene as dielectric using non
PCB impregnation shall be carried out under high degree of vacuum and the unit shall
be of totally sealed type.

c) Each capacitor unit shall be provided with a internal discharge resistor designed to drain
the phase voltage of the bank to 50 V or less within 5 minutes after disconnection from
the supply.

d) Each capacitor unit shall be suitable for continuous operation at least 1.3 times the
rated current at rated voltage and frequency. This over current factor shall include the
combined effect of presence of harmonics and over-voltage up to 1.1 times rated
voltage.

e) The container of capacitor unit shall be of stainless steel or CRCA steel painted within
suitable anti-rust primer and two finishing coats of paint as per manufacturers’ standard
practice. The container shall be made from sheet steel of suitable thickness designed to
allow for expansion and contraction due to all ambient and loading conditions expected
during the life of the unit.

f) In case of externally fused capacitors the rating of unit shall so chosen that failure of 2
units in a particular series group shall not cause over-voltage exceeding 10% on the
other healthy unit in that same series group. Calculations on above showing the
justification of the unit size shall be furnished by the bidder along with the offer.

g) The design of the internally fused capacitor unit shall be such that it shall permit up to
40% element failure in series group without passing more than 10% over voltage on
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the other healthy units.

h) Each capacitor unit shall be mounted so that it can be easily removed from the racks
and replaced without removing other units, de-assembling any portion of the rack.

i) Protective fuses: the capacitor units shall be provided with either internal or external
fuses as per standard practice of the manufacturer.

A. Capacitor units with internal fuses

The internal fuses shall conform to IEC:593/IS:12672 and the Bidder shall furnish type test certificates
for compliance with IEC/IS. The design of the internal fuse shall be same that residues from fuse
operation(s) shall not cause deterioration of the impregnating fluid. The fuse assembly shall be distinct
and separate from element packs and so constructed that operation of a fuse indoor worst condition
does not affect the other healthy elements. The fuses shall not melt or deteriorate when subjected to
inrush currents, which occur during the life of the bank. The design of the fuse shall be such that it shall
isolate only the faulty element and the operation of the fuse shall not affect the other healthy elements.

B. Capacitor units with external fuses

The external fuses shall be of current limiting (HRC) type. The fuse system shall in any event be
designed to ensure that the energy released into a faulty capacitor unit is less than the value that will
cause rupture or bursting of the container. The fuses shall conform to IEC: 549/IS: 9402 and Bidder
shall furnish type test certificate for compliance with IEC/IS. The characteristics of the fuse shall be such
that it shall isolate the faulty unit only and prevent it from mechanical destruction due to internal faults.
The capacitor unit together with external fuses shall be arranged in the bank by providing adequate
clearance between the body of the capacitor units of a phase and the line terminal or the common bus
for the units of the other phases to obviate the possibility of occurrence of bird faults. The fuse shall
isolate the faulty capacitor unit only and the healthy capacitor units shall not be affected in any way by
the isolation of faulty unit. The fuses shall not melt or deteriorate when subject to inrush currents which
occur during the life of the bank. The external distance between two metal ends of the fuse shall
comply with specified creepage distance (i.e. the length of the insulating part of the fuse shall be such
that the specified creepage distance is achieved). The selection of fuse to the done in such a manner
that characteristic of fuse shall match suitably with over current withstand characteristic of associated
capacitor unit.

The capacitor bank and protection shall be such that failure of one unit (i.e. one external fuse
operation) does not cause tripping of the bank. The bidder shall furnish detailed calculations in evidence
of above along with the Bid.

Metalised Polypropylene Type, self-healing design capacitor with internal safety design is also
acceptable. Bidder shall explain the features and properties of the capacitor offered to meet the
requirement described above. These shall have discharge resistance provided internally to eliminate
stress in case of de-energisation.

6. MOUNTING RACKS

a) The mounting racks shall be hot dip galvanized steel sections. Each end of the rack shall have
provision to receive incoming line connection.

b) The racks shall be complete with rack insulators, foundation bolts or any other hardware etc. for
assembly into complete bank.

c) The height of the racks of capacitor banks shall be such that for making electrical connections
with other equipment, proper electrical clearances are maintained.

d) The capacitor bank along with its mounting racks and series reactor and null CT shall be suitable
for installation on the plinth and the enclosure shall be suitably fenced and interlocked as per
safety requirements.
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7. TESTS

a) Type Tests – The equipment shall comply with the requirements of type test as per IS: 2834 and
copies of these type test reports should be submitted along with offer. The capacitor offered must
have been also endurance tested as per IEC: 871-2/IS: 13925 and copies of reports submitted
along with offer. The capacitors under the type tested as per relevant IS/IEC.

b) Acceptance and routine tests – The equipment shall comply with all routine and acceptance tests as
per IS – 2834. Sampling to be done as per Appendix-E, IS-2834.

8. SERIES REACTORS

a) The series reactor of small size (as required) shall be used in the Capacitor banks for limiting the
inrush current. The series reactor shall be outdoor type 50 Hz, air-cooled air core type and suitable
for operation in climatic conditions specified.

b) Series reactors shall be capable of withstanding the specified short circuit currents.

c) The percentage series reactance shall preferably be 0.2%. However, the value of series reactance
shall be decided during detailed engineering. The Bidder shall furnish calculations justifying the
value selected.

d) The series reactors shall conform to type tests and shall be subjected to routine tests as per IS.

9. TECHNICAL PARAMETERS OF CAPACITORS AND SERIES REACTORS
The capacitor units and series reactors and other equipments/materials covered in this
specification shall meet the technical requirements listed hereunder:

Capacitor Units (to be customized by utility)

S.No. ITEM SPECIFICATION

a) Nominal System Voltage (kV) 11

b)
MVAR Capacity required at nominal system
voltage (MVAR)

2.5

c) Rated voltage of this capacitor bank (kV) 12
d) Protection of Capacitor units Internal / External fuses
e) Type of connection Double Star

f) Unit Size
Option of the manufacturer to chose the
appropriate unit size and rating

g) Power loss (tan delta including loss in the fuse) Not to exceed 0.2 Watt per applicable standards.
h) Permissible overloads Max. permissible Overloads with reference to

voltage current and reactive output shall
conform to Applicable standards.

i) Type of grounding Ungrounded

j) Type of discharge Internally through Resistor provided within the
capacitor unit

k) Capacity to receive inrush current Not less than 100 times rated current
l) Temperature category The capacitors shall be suitable for maximum

ambient temperature of 50 deg. C adequate care
should be  taken  to  protect  the capacitors
from direct sun radiations on account of Outdoor
installations.
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10. SERIES REACTORS

S.No. ITEM SPECIFICATION

a) Rated Voltage (kV) 12

b) Type Air core

c) Rating of series reactors
0.2% of  Capacitor bank rating  to  be connected  on
neutral end

d) Insulation levels
Impulse withstand voltage(KVp) 75

e) Short time withstand capacity and
duration

16 times  of  130% rated current of capacitor bank
for 3 seconds

f) Linear characteristic Upto 1.5 pu

g) Continuous rating 130%  of  rated  current  of capacitor bank

11. COMPLETENESS OF EQUIPMENT:
Any fittings, accessories or apparatus which may not have been specifically mentioned in this specification
but which are usually necessary for the satisfactory operation of the equipment, shall be deemed to have
been included in this specification.

12. PACKINGS:
All material shall be suitably packed for transport, direct to site and Manufacturer shall be responsible for

all damages/losses due to improper packing. All boxes shall be marked with signs indicating the up and
down sides of the boxes along with the unpacking instructions, if considered necessary by the
Manufacturers.
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15.       OUTDOOR NON SEALED TYPE THREE PHASE 11 KV/433V STATION TRANSFORMERS

(refer Volume III Section I for Tech Specification)

16.       ACSR CONDUCTOR

(refer Volume III Section I for Tech Specification)
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17. CIVIL & STRUCTURAL WORKS

1. GENERAL REQUIREMENTS

1.1 This chapter includes the technical requirements for 66 kV Sub-station, including associated
design and preparation of all civil & structural drawings and execution of all associated civil
works. This Chapter deals mainly with technical specifications for the design, supervision and
construction of complete civil & structural works Complete under the scope of this contract.

1.2 The specifications are intended for general description of work, quality and workmanship. The
specifications are not however exhaustive to cover minute details and the work shall be executed
according to relevant latest Indian Standards/IRC specifications. In the absence of the above, the
work shall be executed according to the best prevailing practices in the trade, recommendations
of relevant American or British Standards or to the instructions of Engineer. The IS standards/IRC
specifications to be followed are mentioned in the technical specifications attached hereto. They
shall be latest edition/version of the same issued 15 days prior to the date of opening of this
tender. The Bidder is expected to get himself clarified on any doubts about the specifications etc.
before bidding, and the discussions recorded in writing with the Employer in respect of
interpretation of any portion of this document.

The Bidder shall take all necessary precautions to protect all the existing equipments, structures,
facilities & buildings etc. from damage. In case any damage occurs due to the activities of the
Bidder on account of negligence, ignorance, accidental or any other reason whatsoever, the
damage shall be made good by the Bidder at his own cost to the satisfaction of the Engineer. The
Bidder shall also take all necessary safety measures, at his own cost, to avoid any harm / injury
to his workers and staff from the equipment & facilities of the power station.

During the progress of work, the Engineer will exercise supervision of the work to ensure that the
technical provisions of the contract are being followed and the work is being executed accurately
and properly. However, such supervision shall in no way relieve the Bidder of the responsibility
for executing the work in accordance with the specifications.

Before submitting the bid, the Bidder shall inspect and examine the site and its surroundings and
shall satisfy himself as to the nature of the ground and subsoil, the availability of materials
necessary for completion of the work, means of access to site and in general shall himself obtain
all necessary information as to risks, contingencies and other circumstances which may influence
or affect his offer. No extra claim consequent on any misunderstanding or otherwise shall be
allowed.

2. LAYOUT AND LEVELS
The layout and levels of all structures etc. shall be made by the Bidder at his own cost from the
general grid of the plot and bench marks given by the Engineer. The Bidder shall give all help in
instruments, material and men to the Engineer, at no extra cost, for checking the detailed layout
& correctness of the layout and levels. However the Bidder shall be solely responsible for their
correctness.

3. CODES AND STANDARDS
All standards, specifications, acts and code of practice shall be followed.
In case of conflict between this specification and those (IS standards, codes etc.) referred to
here - in, the former shall prevail.
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4. SUBMISSIONS

The following documents shall be submitted by the Bidder for approval of the Employer, prior to
commencement of fabrication and erection / construction. This list is not exhaustive but
indicative only. Final list of drawings shall be prepared with successful bidder during detail
engineering.

i) Detailed Survey of the Area

ii) Geotechnical Investigation to decide type of foundation of different structures

iii) GA drawing showing Co-ordinates of various Gantry structures and facilities.

iv) Drawing showing underground facilities with co-ordinates of all facilities such as Gantry
foundation, equipment foundation, R.C.C cable trench, cable ducts, drains, sumps, pits,
culverts, other foundations etc.

v) Proposed erection/construction scheme for various structural and civil works envisaged
as per design requirement.

vi) Foundation design & drawing for Gantry structure & Lighting Mast.

vii) Foundation design & drawing for equipment supports, their control cubicles, bus post
supports and bay marshalling kiosks

viii) Details of RCC cable and pipe trenches with necessary precast RCC removable covers
with lifting facility, sump pits, back-filling, cable tray supports,

ix) Design calculation, General arrangement drawings & detailed erection / construction
drawings including R/F drawings for sub-station control room building.

x) Design & drawing of roads and complete drainage system within Sub-Station including
crossings.

xi) Site preparation, soil sterilization / antiweed treatment including gravel filling, but
excluding major leveling.

xii) Complete fencing along with gate for the Sub-Station

xiii) Structural steel fabrication drawings and Reinforcement bar bending schedules for
reference.

xiv) Electronic soft copy of all the approved drawings/calculations in Cat-II/Cat-I.

5. SUB-STATION CONTROL ROOM BUILDINGS GENERAL REQUIREMENTS

5.1 General

The scope includes the design, engineering and construction including antitermite treatment of
Buildings including sanitary, water supply, electrification etc. The building shall be of RCC framed
structure of concrete grade M25.The Sub-Station control room shall include rooms as specified
below:
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Sl. No. Facility
i. 66kv control/relay and 11 kV Switchgear room
ii. LT Switchgear Room
iii. Charger Room
iv. Battery Room
v. Store/Record Room
vi. Miscellaneous

An open space of 1200 mm minimum shall be provided on the periphery of the rows of panel and
equipment generally in order to allow easy operator movement and access as well as
maintenance.

The building shall be aesthetically designed keeping in view the surrounding land scapes, proper
architecture shall be used to design the exterior look and finish. The architectural drawing shall,
be submitted for employers approval.

5.2 Design

a) The buildings shall be designed:

i) To the requirements of the national building code of India, and the standards
quoted there in.

ii) To adequately suit the requirements of the equipment and apparatus contained
in the buildings and in all respects to be compatible with the intended use and
occupancy.

iii) With a functional space arrangement.

iv) The building shall have framed super structure.

v) The building shall have minimum one brick thick wall cladding on exterior face.
To allow for easy access to equipment and maintenance of the equipment.
Wherever required, fire retarding materials for walls, ceilings and doors, which
would prevent supporting or spreading of fire.

vi) With materials preventing dust accumulation.

Suitable expansion joints shall be provided in the longitudinal direction
wherever necessary with provision of twin columns.

b) Individual members of the building frame shall be designed for the worst combination of
forces such as bending moment, axial force, shear force, torsion etc.

c) Permissible stresses for different load combinations shall be taken as per relevant is
codes.
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d) The building lighting shall be designed in accordance with the requirements of relevant
section.

e) The building auxiliary services like air conditioning and ventilation systems, fire
protection and detection systems and all other miscellaneous services shall be designed
in accordance with the requirements specified in relevant section or elsewhere in this
specification.

f) Underdeck insulation shall be provided as per technical specification.

5.3 Design Loads

Building structures shall be designed for the most critical combinations of dead loads, super-
imposed loads, equipment loads, crane load, wind loads, seismic loads, and temperature loads.

Dead loads shall include the weight of structures complete with finishes, fixtures and partitions
and should be taken as per IS: 1875.

Super-imposed loads in different areas shall include live loads, minor equipment load, cable trays,
small pipe racks / hangers and erection, operation and maintenance loads. Equipment’s loads
shall constitute, if applicable, all load of equipments to be supported on the building frame.

For crane loads an impact factor of 25% and lateral crane surge of 10% (of lifted weight +
trolley weight) shall be considered in the analysis of frame according to provisions of IS : 875
(latest revision). The longitudinal crane surge shall be 5% of the static wheel load. The wind
loads shall be computed as per standards, seismic forces shall be considered as specified in this
specification. Response spectrum method shall be used for seismic analysis using at least first
five modes of vibration for temperature loading, the total temperature variation shall be
considered as 2/3 of the average maximum annual variation in temperature. The average
maximum annual variation in temperature for the purpose shall be taken as the difference
between the mean of daily minimum ambient temperature during the coldest month of the year
and mean of daily max. Ambient temperature during the hottest month of the year.

The structure shall be designed to withstand stresses due to 50% of the total temperature
variation. Wind and seismic forces shall not be considered to act simultaneously. Floors/slabs
shall be designed to carry loads imposed by equipment, cables piping travel of maintenance
trucks and equipment and other loads associated with building. Floors shall be designed for live
loads as per relevant IS. Cable and piping loads not less than 5 KN/Sq.m hanging from the
underside, shall also be considered additionally for floors where these loads are expected. In
addition, beams shall be designed for incidental point loads of 20 KN to be applied at any point
along the beams. The loads shall be subject to purchaser’s approval.

5.4 Submission

The following documents are to be submitted for review and approval to the Employer prior to
commencement of fabrication and erection/construction:

1. Schematic equipment layout

2. Detailed architectural drawings required for execution i.e. Detail floor plans, all
elevation, section, stair case detail, toilet detail, finish schedule, colour scheme (both
internal and external), door and window details, fixing details for doors and windows,
false ceiling etc. Architectural facia and projection, miscellaneous architectural details,
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coping, flashing, khurras. Water proofing, fillet, surface drain around control room
building, rain water down comers, sanitary, plumbing etc. and other details as per
requirement.

3. Design intent document giving basis of design shall cover all aspects, parameters,
assumption, references, structural idealization/ mathematical model, loading faces,
loading combination, analysis and design of control room building shall be furnished and
got approved before commencement of detailed engineering.

4. Structural analysis, design calculation and drawings for foundations / substructure and
superstructure of building, facilities, services etc.

5. Analysis, design calculation and drawings for all underground facilities with coordinates
and invert levels like buried pipes, buried cables, trenches, ducts, sewer drains, sumps,
manholes, water supply and overhead water tank etc.

6. Copy of all tests / studies / investigation carried out by bidder as per scope.

7. All other designs, calculations, details, drawings or any other submission as indicated
elsewhere in this specification and required by Employer time to time after award.

6. DESIGN PARAMETERS FOR SUB-STATION STRUCTURES
Gantry structure, which consist of open web towers connected by girders. These shall be made of
structural steel conforming to IS: 2062 Grade and duly galvanized conforming to IS: 2629. All
joints shall be bolted connections. Nuts shall conform to I.S 1363(Part 3):1992 of property class 5
.Butt splice is used for splicing the main members and splice shall be located away from the node
point. IS: 802 - 1977 “Code of practice for use of structural steel in overhead transmission line
towers” shall be followed for design of structural supports. Wind pressure (for zone 4) up to
height of 30 m above existing ground level shall be considered as per IS:802,Part 1(1977) for
design of structures. Height & type of towers shall be established based on electrical
requirements. All structures of outgoing & incoming feeders shall be designed for angular
deviation of ± 30-degree angle of deviation of line in horizontal plane and ± 20 degree deviation
in vertical plane is considered and the resulting worst combination of forces shall be considered
for design. For all out going & incoming feeders, the conductor span shall be taken as 250 m for
design purpose. The specified clearances are to be achieved considering wind pressure and
structure height etc.

6.1 Loading Conditions

Towers and girders shall be designed for the following loading conditions:

a. Transverse load due to wind.

b. Longitudinal load due to unbalanced tension in conductor.

c. Transverse load due to deviation of conductor.

d. Torsion load due to unbalanced vertical and horizontal forces.
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e. Short circuit forces including ‘snatch’ in case of bundled conductor.

f. Temperature stress.

g. Earthquake forces as per IS: 1893.

The occurrence of earthquake and maximum wind pressure is unlikely to take place at the same
time. The structure shall be designed for either of the two. However, temperature stresses can
be ignored, as these towers are freestanding structure in open space.

Load Combinations and Factor of Safety

Simultaneous application of following loads shall be considered for the design of Sub-Station
structure:

a) Normal condition

1. Wind load on bus bars, shield wires, insulator strings, electrical equipment, structural
members etc.

2. Unbalanced load due to conductor/wire tension.

3. Dead load of wires/conductors, insulator, electrical equipment and structural members.

4. Load due to angle of deviation of the approach span.

5. Torsion loads due to unbalanced vertical & horizontal forces.

b) Abnormal conditions

1. Short-circuit forces

2. Seismic forces

Note:

1) Earthquake forces shall not be combined with wind forces.

2) Direction of wind shall be assumed such as to produce maximum stresses in any
member for the combination of wind load with conductor tensions. The wind acting
perpendicular and parallel to bus conductor and shield wire shall be considered
separately.

3) The conductor tension shall be assumed as acting on only one side of the gantry for the
analysis and design of Sub-Station gantries.
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6.2 Factor of Safety

The factor of safety for the design of members for Sub-Station structures shall be considered as
2.0 for normal conditions & 1.5 for Abnormal Conditions

6.3 Minimum Thickness of Members & Galvanizing Thickness

All steel work used in construction of gantry structure should be galvanized and minimum section
thickness should not be less than 4 mm. Weight of zinc coating shall be at least 0.610 kg/m2 &
foundation bolts shall have heavier zinc coating at least 0.80 kg/m2

6.4 Special Design Consideration for Lightning Masts

Diagonal wind condition shall be considered for lightning masts. Provision of IS: 875(Part-III)-
1987 shall apply for inclined wind condition.

6.5 Design Consideration for Equipment Support

The supporting structure for B.P.I., LA, CVT, CT & Isolator equipment’s shall be comprised of
lattice structural steel conforming to IS 2026 and shall be designed as per IS: 802.

7. SUB-STATION SURFACING

Entire area of sub-station shall be provided with broken stone filling which shall consist of 50 mm
thick stone metal filling of 25 mm stone aggregate on the top and 75 mm thick filling of 20 mm
stone aggregate below. Each layer shall be compacted by using half ton roller with 4-5 passes
and suitable water sprinkling. Before laying the broken stone fill, the top layer of the soil shall be
treated for anti-weed considering the type of weeds found in the vicinity. The antiweed – soil
sterilization details such as manufacturer’s name, their specification, test certificate, etc. shall be
furnished for Purchaser’s approval. Any modification if required in the proposed antiweed
treatment chemical shall have to be done by the Bidder at no extra cost to the Employer.

8. SUB-STATION TRENCHES

Cable trenches shall be provided for routing of cables from control room to equipments through a
common marshalling box for each 66 kV bays. Each cable trench shall cater to two bays on either
side. The cable trench shall be of adequate size. The trenches located within sub-station shall
project at least 150 mm above the finished formation level so that no storm water shall enter into
the trench. The bottom of trench shall be provided with a longitudinal slope of 1:500. The
downstream end of cable trenches shall be connected through pipe drains to the nearby RCC
manholes (to convey water from trenches) of storm water drainage system. The precast covers
shall not be more than 150 mm in width and shall not be more than 50 kg. Lifting hooks shall be
provided in the precast covers. Trenches shall be given a slope of 1:50 in the direction
perpendicular to the run of the trenches. PVC water stop shall be provided at all expansion joints
of all trenches. Angle of size 50x50x6 mm (minimum) with lugs shall be provided in the edges of
RCC cable trenches supporting cover, edges of manhole supporting, supporting edges of precast
RCC cover and any other place where breakage of corners of concrete is expected. Section
drawings of main and secondary trenches attached can be seen for reference.
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9. SUB-STATION DRAINAGE SYSTEM

Open storm water drains shall be provided on both sides of the road and shall be designed to
drain the road services as well as all the free and covered areas, etc. Open RCC rectangular
section shall be provided for all drains. The thickness of side wall and bottom slab of RCC drains
shall be minimum 100 mm or as per design consideration whichever is higher. RCC box/precast
RCC pipe culvert shall be provided for road and rail crossing.

10. SUB-STATION ROAD

Roads inside the area shall be of rigid reinforced concrete pavement (3.75m wide) along with 1.0
m wide shoulder on either side. The base and sub base of the road shall be of water bound
macadam. Finished top of road shall be 300 mm above the surrounding ground level. There shall
be as per the approved drawing of sub-station (area) General Layout Plan.

11. DESIGN CONSIDERATION FOR FOUNDATION

Detail design of foundation shall be as per IS: 4091 “code of practice for design and construction
for transmission line tower and poles”. The F.O.S. for foundation shall be 10% more than factor
of safety for supporting structure i.e. 2.2 for normal condition and 1.65 for abnormal condition

12. SEISMIC LOADS

All structures shall be designed for seismic forces adopting the site specific seismic information.

13. WIND LOAD

All structures shall be designed for wind forces in accordance with the IS: 875 (Part –3) and as
specified in this document.

14. INCREASE IN PERMISSIBLE STRESSES

The increase in permissible stress of materials and soil bearing pressure for different load
combinations under wind, seismic and temperature loads shall be as per relevant IS Codes.

15. FENCING OF SUB-STATION (LIVE PART) AREA

The fence shall be of M.S. wire mesh welded intervals and kept under tension which in turn is
attached to the fence post with security nuts and bolts. These wire mesh shall be parted with 2
coats red oxide paint and then with green colour enamel paint.

All nuts, bolts, fasteners, clamping strips, clamps, clips, etc. shall be hot dip galvanised.

All fence posts shall be 65x65x6 MS angles spaced at 2.5mC/C. All straining posts shall be
65x65x6 ms angles. All corner posts will have two stay posts and every tenth post will have



Volume-III : Section-III
Technical Specifications for IPDS

97

IPDS/SBD/R0

transverse stay post suitable RCC foundations for the post and stays shall be provided based on
the prevailing soil conditions.

Toe walls either of brick masonry with bricks of class designation 50 with minimum crushing
strength 50 Kg / M2 or of hollow concrete block masonry shall be provided between the fence
posts all along the run of the fence with suitable foundation. Toe wall shall be minimum 200 mm
above the formation level with 50 thick PCC coping (1 : 2 : 4 ) and shall extend minimum 300
below formation level. Toe wall shall be plastered with cement sand mortar (1 : 6) on both sides
and shall be painted with coats of texture cement paint (Sandtex matt or equivalent) of approved
colour & make. Toe wall shall be provided with weep holes at appropriate spacings.

16. M.S. GATE

M.S. Gate of 3.0 M wide x 2.6 M height shall be provided to provide access through the fencing
to the sub-station. It shall be made in two leaf, with locking arrangements. The gate shall be
made with outer frame of 50 NB (Medium) M. S. Pipe, vertical & horizontal runners with 40x6
M.S. flat and weld mesh of opening size 50 x 25 mm and nominal size of mesh 4 mm dia. Hinges,
al-drops and other accessories shall be provided for effective working of the gate.

17. MATERIALS AND GRADE OF CONCRETE

17.1 Concrete

a. Minimum grade of structural concrete shall be M25 conforming to IS:456.

b. Blinding concrete below foundations, cable trenches, shall be PCC of minimum grade M-
7.5,

c. Blinding concrete under brick foundations shall be minimum 150mm thick in PCC of
minimum grade M-10.

17.2 Cement

Cement shall be ordinary Portland cement conforming to IS:269, Portland slag cement conforming
to IS:455, Fly ash based pozzolona cement conforming to IS:1489 (Part–I), or Portland pozzolona
cement conforming to IS 1489 (Part–II). For miscellaneous concrete works, Fly ash based Portland
pozzolona cement or Blast slag cement may be used as per the specifications if directed by the
Project Manager. Ordinary Portland cement conforming to IS 269 shall be used for all structures
requiring grade of concrete M – 25 or above. Supply of all types of cement shall be in Bidder’s
scope.

17.3 Reinforcement Steel

HYSD bars (Fe 415) conforming to IS:1786 shall be used for all structures. Supply of
reinforcement steel shall be in bidder’s scope.

17.4 Structural Steel
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Structural steel shall be of tested quality and shall be of mild steel of Grade ‘A’ up to 20 mm
thickness and of Grade ‘B’ with normalised steel for thickness above 20 mm and shall conform to
IS : 2062. Chequered plates shall conform to IS : 3502 and MS pipes for handrail shall conform
to medium grade of IS : 1161.

All gratings shall be electroforged type. Minimum thickness of the grating shall be 40mm. The
opening size shall not be more than 30mm x 100mm.The minimum thickness of the main bearing
bar shall be 3mm. All gratings located inside the building shall be sand blasted and provided with
two coats of suitable primer and two coats of finish paint (black colour) as per approved painting
system. All gratings located outside the building shall be hot double dip galvanised at the rate of
610 gms / Sq.M. Supply of all structural steel shall be in Bidder’s scope.

The Bidder shall keep sufficient stock of cement & steel at site at any point of time when the
work is in progress (excluding what has been already incorporated in the works) so that any
shortage, disruption / delay in availability of these materials during procurement will not affect
the progress of work at site. The minimum quantity of such materials in stock at site shall not be
less than the Requirement of one (1) month in case of Cement and Requirement of two (2)
Consecutive months in case of Steel.

18. GEOTECHNICAL INVESTIGATION & FOUNDATION SYSTEM

Details pertaining to Geotechnical Investigation and Foundation system are specified at
ANNEXURE-I to this Section.

19. TESTS FOR MATERIAL / WORKMANSHIP

All tests required for various bought out items, materials, quality of workmanship or any other
tests as desired by Project Manager and as specified in technical specification shall be carried out
by the Bidder at his own cost in the presence of the authorized representative of the Engineer.

The quality assurance check lists are given at the end of respective chapters / sections of these
specifications. The Bidder shall submit comprehensive Quality Assurance plan for all materials,
equipment, workmanship, services etc. and get it approved from the Engineer. This shall include
setting up a test laboratory at site. However, such check list shall in no way limit the liability and
responsibility of the Bidder in regard to quality of workmanship as detailed out in the
specifications.

20. DRAWINGS

The successful Bidder shall first submit the structural design calculations along with general
arrangement drawings for approval. After the approval of the design calculations by the
Employer, detailed construction drawings shall be prepared and submitted for Employer’s
approval along with revised design calculations, if required, within 15 days. Required number of
sets of design calculations, drawings and documents shall be submitted by the Bidder. All
documents including design calculations shall be prepared in MS office and all drawings shall be
drafted using AutoCAD (latest version). During every submission one soft copy of the document
shall also be submitted. When final approval is obtained from the Employer the Bidder shall
submit all the documents in TWO sets of CD ROM (One + One Back - up) together with minimum
three sets of distribution prints well documented and page controlled with details of Employer’s
approval marked thereon. Approval of drawings / documents shall not relieve the Bidder of the
responsibility regarding the adequacy of design and correctness of drawings.
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21. ALTERATION IN SPECIFICATION AND DESIGN

The Project Manager shall have the power to make any alteration and omissions from, additions
to or substitution for, the original specifications, drawings, designs and instructions that may
appear to him to be necessary during the progress of the work, and the Bidder shall carry out the
work in accordance with any instruction which may be given to him in writing signed by the
Project Manager and such alterations, omissions, additions or substitutions shall not invalidate
the contract and any altered, added or substituted work which the Bidder may be directed to do
in the manner above specified as part of the work shall be carried out by the Bidder on the same
conditions in all respects on which the Bidder agreed to do the original contract work. The time
for completion of work shall be altered in the proportion that the altered, added or substituted
work bears to the original contract work, and the certificate of the Project Manager shall be
conclusive as to such proportion.

The rates for the altered items of work shall be worked out on the following basis and necessary
alternations in the total amount shall be made on that basis:
(a.) The rates to be reimbursed or recovered shall be taken as same as those given in CPWD-

DSR (latest) for those items for which the rates are available in CPWD - DSR (latest).
However, the premium as officially declared by CPWD’s official circulars, at the time of
carrying out these works, the same shall also be applicable.

(b.) Rates for the items not covered under CPWD - DSR (latest) shall be derived from the rates
of similar items of CPWD schedule of rates. However, the premium as officially declared
by CPWD on the above DSR rates if existing or prevalent through CPWD’s official circulars,
at the time of carrying out these works, the same shall be applicable.

(c.) In the event there is no similar class of work specified in the CPWD - DSR

(latest) the Bidder shall work on a rate for such an item on the basis of the prevalent
market rates for materials / men / machines and submit the same together with the
detailed analysis to the Project Manager within 7 days. The Project Manager shall
thereafter review the correctness and then conduct necessary negotiations with the
Bidder to arrive at a mutually agreeable rate. Engineer’s decision in regard to rates of
such items shall be final and binding on the Bidder.

In case of conflict between this chapter and other Chapters of Technical Specifications,
provisions given in this chapter shall govern.

CIVIL & STRUCTURAL WORKS
FINISHING SCHEDULE

Sl. No. Location Internal Walls External
Walls

Ceiling Flooring

1. Substation Bldg. Acrylic emulsion Paint Stone cladding - -

2. Switchgear Room,
ACDB+DCDB Room

Acrylic emulsion paint - -

3. Battery Room Acid resistant tiles up to 2.1 M. - Acid
resistant
Paint

25 mm Acid resistant
tiles

Acid resistant paint above 2.1
M upto ceiling

4. Entrance, Lobby, Corridor
etc.

Oil bound distemper over pop - Oil bound
distemper

Kota Stone

5. Toilets Glazing tiles 2.1 m high - White
Wash

Anti skid ceramic tiles
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ANNEXURE-I (GEO TECHNICAL INVESTIGATION)

1.0 GEOTECHNICAL INVESTIGATION

1.01 The Contractor shall perform a detailed soil investigation when specified under Scope of Work to
arrive at sufficiently accurate, general as well as specific information about the soil profile and the
necessary soil parameters of the site in order that the foundation of the various structures can be
designed and constructed safely and rationally. A report to the effect will be submitted by the
Contractor for Owner’s specific approval giving details regarding data proposed to be utilized for civil
structures design.

1.02 The Contractor should visit the site to ascertain the soil parameters before submitting the bid. The
may assess the topography requiring cutting and filling operations including slope stability and
protection measures (if slopes encountered). Any variation in soil data shall not constitute a valid
reason for any additional cost & shall not affect the terms & condition of the Contract. Tests must be
conducted under all the critical locations i.e. Control Room Building. Tower locations, transformer etc.

2.0 SCOPE OF WORK

This specification covers all the work required for detailed soil investigation and preparation of a detailed report. The
work shall include mobilization of necessary equipment, providing necessary engineering supervision and technical
personnel, skilled and unskilled labour etc. as required to carry out field investigation as well as, laboratory
investigation, analysis and interpretation of data and results, preparation of detailed Geo-technical report including
specific recommendations for the type of foundations and the allowable safe bearing capacity for different sizes of
foundations at different founding strata for the various structures of the substation. The Contractor shall make his
own arrangement for locating the co-ordinates and various test positions in field as per the information supplied to
him and also for determining the reduced level of these locations with respect to the benchmark indicated by the
Owner.

All the work shall be carried out as per latest edition of the corresponding Indian Standard Codes.

2.01 Bore Holes (by standard punctuation test)

Drilling of bore holes of 150 mm dia. in accordance with the provisions of IS: 1892 at the rate of minimum two
number of bore holes to 10 m depth or to refusal which ever occur earlier for the new bay or extension of existing
substation. (By refusal it shall mean that a standard penetration blow count (N) of 100 is recorded for 30 cm
penetration). However, for a new substation, minimum three bore-holes shall be done to find out the geological
profile of the area. If any unconformity encountered then more bore holes shall be drilled with the approval of
Engineer-in-charge for the new projects. However in case deep pile foundations are envisaged the depths have to be
regulated as per codel provisions. In cases where rock is encountered, coring in one borehole per bay shall be carried
out to 1.5 M in bedrock and continuous core recovery is achieved. Performing Standard Penetration Tests at
approximately 1.5 m interval in the borehole starting from 1.5 m below ground level onwards and at every change of
stratum. The disturbed samples from the standard penetrometer shall also be collected for necessary tests.

Collecting undisturbed samples of 100/75 mm diameter 450 mm long from the boreholes at intervals of 2.5 m and
every change of stratum starting from 1.0 m below ground level onwards in clayey strata.

The depth of Water table shall be recorded in each borehole. All samples, both disturbed and undisturbed, shall be
identified properly with the borehole number and depth from which they have been taken. The sample shall be
sealed at both ends of the sampling tubes with wax immediately after the sampling and shall be packed properly and
transported to the Contractor’s laboratory without any damage or loss.

The logging of the boreholes shall be compiled immediately after the boring is completed and a copy of the bore log
shall be handed over to the Engineer-in-charge.
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2.02 Electrical Resistivity Test

This test shall be conducted to determine the Electrical resistivity of soil required for designing safe grounding system
for the entire station area. The specifications for the equipment and other accessories required for performing
electrical resistivity test, the test procedure, and reporting of field observations shall confirm to IS: 3043. The test
shall be conducted using Wagner’s four electrode method as specified in IS: 1892, Appendix-B2. Unless otherwise
specified at each test location, the test shall be conducted along two perpendicular lines parallel to the coordinate
axis. On each line a minimum of 8 to 10 readings shall be taken by changing the spacing of the electrodes from an
initial small value of 0.5 m upto a distance of 10.0 m.

2.03 Water Sample

Representative samples of ground water shall be taken when ground water is first encountered before the addition of
water to aid drilling of boreholes. The samples shall be of sufficient quantity for chemical analysis to be carried out
and shall be stored in airtight containers.

2.04 Back Filling of Bore Holes

On completion of each hole, the Contractor shall backfill all bore holes as directed by the Owner. The backfill material
can be the excavated material and shall be compacted properly.

2.05 Laboratory Test

1. The laboratory tests shall be carried out progressively during the field work after sufficient numbers of
samples have reached the laboratory in order that the test results of the initial bore holes can be made
use of in planning the later stages of the field investigation and quantum of laboratory tests.

2. All samples brought from field, whether disturbed or undisturbed shall be extracted/prepared and
examined by competent technical personnel, and the test shall be carried out as per the procedures laid
out in the relevant IS Codes. The following laboratory tests shall be carried out

a) Visual and Engineering Classification
b) Liquid limit, plastic limit and shrinkage limit for soils.
c) Natural moisture content, bulk density and specific gravity.
d) Grain size distribution.
e) Swell pressure and free swell index determination.
f) California bearing ratio.
g) Consolidated undrained test with pore pressure measurement.
h) Chemical tests on soil and water to determine the carbonates, sulphates, nitrates, chlorides, Ph value, and

organic matter and any other chemical harmful to the concrete foundation.
i) Rock quality designation (RQD), RMR in case of rock is Encountered

2.06 Test Results and Reports
2.06.01 The Contractor shall submit the detailed report in two (2) copies wherein information regarding

the geological detail of the site, summarised observations and test data, bore logs, and
conclusions and recommendations on the type of foundations with supporting calculations for
the recommendations. Initially the report shall be submitted by the Contractor in draft form and
after the draft report is approved, the final report in two (2) copies shall be submitted. The test
data shall bear the signatures of the Investigation Agency, Vendor and also site representative of
Utility.

2.06.02 The report shall include but not limited to the following:

a) A plan showing the locations of the exploration work i.e. bore holes, dynamic cone penetration
tests etc.
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b) Bore Logs: Bore logs of each bore holes clearly identifying the stratification and the type of soil
stratum with depth. The values of Standard Penetration Test (SPT) at the depths where the tests
were conducted on the samples collected at various depths shall be clearly shown against that
particular stratum.

Test results of field and laboratory tests shall be summarised strata wise as well in combined tabular form. All
relevant graphs, charts tables, diagrams and photographs, if any, shall be submitted along with report. Sample
illustrative reference calculations for settlement, bearing capacity, pile capacity shall be enclosed.

2.07 Recommendations

The report should contain specific recommendations for the type of foundation for the various structures envisaged
at site. The Contractor shall acquaint himself about the type of structures and their functions from the Owner. The
observations and recommendations shall include but not limited to the following:

a) Geological formation of the area, past observations or historical data, if available, for the area and for the
structures in the nearby area, fluctuations of water table etc. Slope stability characteristics and landslide
history of the area shall be specifically highlighted. Remedial measures to be adopted shall also be given.

b) Recommended type of foundations for various structures. If piles are recommended the type, size and
capacity of pile and groups of piles shall be given after comparing different types and sizes of piles and
pile groups.

c) Allowable bearing pressure on the soil at various depths for different sizes of the foundations based on
shear strength and settlement characteristics of soil with supporting calculations. Minimum factor of
safety for calculating net safe bearing capacity shall be taken as 3.0 (three). Recommendation of
liquefaction characteristics of soil shall be provided.

d) Recommendations regarding slope of excavations and dewatering schemes, if required. Required
protection measures for slope stability for cut & fill slopes of switchyard and approach road with stone
pitching/retaining walls shall be clearly spelt out. Calculation shall also be provided for stability adequacy.

e) Comments on the Chemical nature of soil and ground water with due regard to deleterious effects of the
same on concrete and steel and recommendations for protective measures.

f) If expansive soil is met with, recommendations on removal or retainment of the same under the
structure, road, drains, etc. shall be given. In the latter case detailed specification of any special
treatment required including specification or materials to be used, construction method, equipment to be
deployed etc. shall be furnished. Illustrative diagram of a symbolic foundation showing details shall be
furnished.

g) Recommendations for additional investigations beyond the scope of the present work, if considered such
investigation as necessary.
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18. INSTALLATION

1. EARTHING

The earthing shall be done in accordance with requirements. Earthing of panels shall be done in line
with the requirements given in respective equipment section of this specification.

2. CIVIL WORKS

The civil works shall be done in accordance with requirements stipulated under Section-17 of this
specification.

3. STRUCTURAL STEEL WORKS

The structural steel works shall be done in accordance with requirements stipulated under Section-17
of this specification.

4. BAY EQUIPMENT

4.1 The disposition of equipment to be supplied is shown in enclosed single line diagrams and layout
drawings.

4.2 The Bidder shall prepare layout drawings and submit the same for approval of the EMPLOYER. The
approval of drg. shall not absolve Bidder from his responsibility regarding designing & engineering of
Sub-Station and Bidder shall be fully responsible for all works covered in the scope of this specification.

5. LIGHTNING PROTECTION

Detailed drawings shall be submitted for approved locations on Sub-Station towers provision of
lightning rod electrode at suitable Location.

5.1 Lightning protection System down conductors shall not be connected to other conductors above
ground level. Also no intermediate earthing connection shall be made to Surge arrester, Voltage
Transformer, earthing leads for which they shall be directly connected to rod electrode.

5.2 Every down conductor shall be provided with a test joint at about 150 mm above ground level. The
test joint shall be directly connected to the earthing system.

5.3 The lightning protection system shall not be in direct contact with underground metallic service ducts
and cables.

6. EQUIPMENT ERECTION NOTES

a. All support insulators, circuit breaker interrupters and other fragile equipment shall be handled
with cranes with suitable booms and handling capacity.

b. Where, assemblies are supplied in more than one section, Bidder shall make all necessary
mechanical and electrical connections between sections including the connection between buses.
Bidder shall also do necessary adjustments/alignments necessary for proper operation of circuit
breakers, isolators and their operating mechanisms. All components shall be protected against
damage during unloading, transportation, storage, installation, testing and commissioning. Any
equipment damaged due to negligence or carelessness or otherwise shall be replaced by the
Bidder at his own expense. The Bidder shall strictly follow manufacturer’s recommendations for
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handling and erection of equipment.

c. The slings shall be of sufficient length to avoid any damage to insulator due to excessive swing,
scratching by sling ropes etc. Handling equipment, sling ropes etc. should be tested before erection
and periodically thereafter for strength.

d. Bending of piping should be done by a bending machine and through cold bending only. Bending
shall be such that inner diameter of pipe is not reduced. The pipes shall be thoroughly cleaned
before installation.

e. Cutting of the pipes wherever required shall be such as to avoid flaring of the ends. Hence only a
proper pipe cutting tool shall be used. Hack saw shall not be used.

f. For cleaning the inside and outside of hollow insulators only Muslin or leather cloth shall be used.

7. STORAGE OF EQUIPMENT

Bidder is responsible for the proper storage and maintenance of all materials/equipment to be
supplied by him for the work. The Bidder shall provide & construct adequate storage shed for proper
storage of equipment. Sensitive equipment shall be stored indoors. All equipment during storage
shall be protected against damage due to acts of nature or accidents. Bidder shall take all required
steps to carryout subsequent inspection of materials/equipment stored as well as erected until the
same is taken over by the EMPLOYER. The storage instruction of the equipment manufacturers/
Engineer-in-Charge shall be strictly adhered to.

8. CABLING

8.1 Cabling shall be in trenches, excavated trenches for direct burial, pulled through pipes and conduits
run clamped on steel structures etc.

8.2 Cables inside the Sub-Station shall be laid on angle supports at 600mm spacing with separate tiers
for control and power cables.

8.3 All interpole cables (both power & control circuit) for equipments shall be laid in cable trenches/G.I.
Conduit Pipe of NB 50/100mm which shall be buried in the ground at a depth of 300mm.

9. CONDUITS, PIPES AND ACCESSORIES

9.1 The bidder shall supply and install all rigid conduits, mild steel pipes, flexible conduits, hume pipes
etc. including all necessary sundry materials, such as tees, elbows, check nuts, bushings, reducers,
enlargers, wooden plugs, coupling caps, nipples, gland sealing fittings, pull boxes etc. The size of the
conduit/pipe shall be selected on the basis of maximum 40% fill criterion. All conduits/pipes shall
have their ends closed by caps until cables are pulled. After cables are pulled, the ends of
conduits/pipes shall be sealed in an approved manner, to prevent damage to threaded portion and
entrance of moisture and foreign material.

9.2 Rigid conduits shall be flow-coat metal conduits of XXX (name) Coated Tubes or equivalent make.
The outer surface of the conduits shall be coated with hot-dip zinc and chromate coatings. The inner
surface shall have silicone epoxy ester coating for easy cable pulling. Mild steel pipes shall be hot-dip
galvanised. All rigid conduits/pipes shall be of a reputed make.

9.3 The hume pipes and accessories shall be of reinforced concrete conforming to class NP2 of IS: 458.
All tests on hume pipes shall be conducted as per IS: 458.

10. CABLE TAGS AND MARKER

10.1 Each cable and conduit run shall be tagged with numbers that appear in the cable and conduit
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schedule.

10.2 The tag shall be of aluminium with the number punched on it and securely attached to the cable
conduit by not less than two turns of 20 SWG GI wire conforming to IS:280. Cable tags shall be of
rectangular shape for power cables and of circular shape for control cables.

10.3 Location of cables laid directly underground shall be clearly indicated with cable marker made of
galvanised iron plate.

10.4 The marker shall project 150mm above ground and shall be spaced at an interval 30 meters and
at every change in direction. They shall be located on both sides of road and drain crossings.

10.5 Cable tags shall be provided on all cables at each end (just before entering the equipment
enclosure), on both sides of a wall or floor crossing, on each duct/conduit entry. Cable tags shall
be provided inside the switchgear, motor control centres, control and relay panels etc., wherever
required for cable identification, such as where a number of cables enter together through a gland
plate.

10.6 Specific requirements for cabling, wiring ferrules as covered in respective equipment section shall
also be complied with.

11. STORAGE AND HANDLING OF CABLE DRUMS

Cable drums shall be unloaded, handled and stored in an approved manner and rolling of drums
shall be avoided as far as practicable. For short distances, the drums may be rolled provided they
are rolled slowly and in proper direction as marked on the drum. In absence of any indication the
drums may be rolled in the same direction it was rolled during taking up the cables.

12. CABLE SUPPORTS AND CABLE TRAY MOUNTING ARRANGEMENTS

12.1 In cases where no embedded steel inserts are available, the Bidder shall have to secure the
supports on wall or floors by suitable anchoring at no extra cost to the Employer. Details of fixing
steel plates by anchor fasteners shall be decided during detailed engineering stage.

12.2 The cable supports shall conform to the requirements of this Specification.

12.3 Insert plates will be provided at an interval of 600mm wherever cables are to be supported
without the use of cable trays, while at all other places these will be at an interval of 2000mm.

13. CABLE TERMINATIONS AND CONNECTIONS

13.1 The termination and connection of cables shall be done strictly in accordance with cable and
termination kit manufacturer’s instructions, drawing and/or as directed by the Employer.

13.2 The work shall include all clamping, fittings, fixing, plumbing, soldering, drilling, cutting, taping,
heat shrinking, (where applicable), connecting to cable terminal, shorting and grounding as
required to complete the job.

13.3 Cost of all consumable material shall be included in the erection rates quoted.

13.4 The equipment will be generally provided with undrilled gland plates for cables/conduit entry.
The Bidder shall be responsible for drilling of gland plates, painting and touching up. Holes shall
not be made by gas cutting.
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13.5 The Bidder shall tag/ferrule the control cable cores at all terminations, as instructed by the
Employer. In panels where a large number of cables are to be terminated and cable identification
may be difficult, each core ferrule may include the complete cable number as well.

13.6 Spare cores shall be similarly tagged with cable numbers and coiled up.

13.7 Control cables shall have stranded copper conductor. Bare portion of the solid conductors shall be
tinned after removing the insulation and shall be terminated directly without using cable lugs.

13.8 All cable entry points shall be sealed and made vermin and dust proof. Unused openings shall be
effectively closed.

13.9 If the cable end box or terminal enclosure provided on the equipment is found unsuitable and
requires modification, the same shall be carried out by the Bidder as directed by the Employer.

14. Directly Buried Cables

The Bidder shall construct the cable trenches required for directly burried cables. The scope of
work and unit rates for construction of cable trenches for cables shall include excavation,
preparation of sand bedding, soil cover, supply and installation of brick or concrete protective
covers, back filling and reaming, supply and installation of route markers and joint markers. The
bidder shall ascertain the soil parameters prevailing at site, before quoting the unit rates. Laying
the cable and providing protective covering shall be as per approved drawing.

15. Installation of Cables

15.1 Power and control cables shall be laid in separate tiers. The order of laying of various cables shall
be as follows, for cables other than directly buried.

a) Power cables on top tiers.

b) Control, instrumentation and other service cables in bottom tiers.

15.2 Single core cables in trefoil formation shall be laid with a distance of three times the diameter of
cable between trefoil centre lines. All power cables shall be laid with a minimum centre to centre
distance equal to twice the diameter of the cable.

15.3 Power and control cables shall be securely fixed to the supports. Trefoil clamps for single core
cables shall be pressure die-cast aluminium (LM-6), Nylon-6 or fibre glass and shall include
necessary fixing GI nuts, bolts, washer, etc. these are required at every 2 metre of cable runs.

15.4 Cables shall not be bent below the minimum permissible limit. The permissible limits are as follows:

a) Type of cable & voltage grade Minimum bending radius

b) Power cable 12 D
c) Control cables 10 D

Where D is overall diameter of cable.

15.5 Where cables cross roads, drains and rail tracks, the cables shall be laid in reinforced spun
concrete or steel pipes, buried at not less than one metre depth.

15.6 In each cable run some extra length shall be kept at a suitable point to enable one (for LT Cables)
or two (for H.T cables) straight through joints to be made, should the cable develop fault at a
later date.
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15.7 Selection of cable drums for each run shall be so planned as to avoid using straight through joints.
In case joints are necessary the same shall be supplied by the Bidder. Cable splices will not be
permitted except where called for by the drawings, unavoidable or where permitted by the
Employer.

15.8 Control cable terminations inside equipment enclosures shall have sufficient lengths so that
switching of termination in terminal blocks can be done without requiring any splicing.

15.9 Metal screen and armour of the cable shall be bonded to the earthing system of the station,
wherever required.

15.10 Rollers shall be used at intervals of about 2.0 metres, while pulling cables.

15.11 All due care shall be taken during unreeling, laying and termination of cable to avoid damage due
to twist, kink, sharp bends etc.

15.12 Cable ends shall be kept sealed to prevent damage.

15.13 Inspection on receipt, unloading and handling of cables shall generally be in accordance with IS:
1255 and other Indian Standard Codes of practices.

15.14 Wherever cables pass through floor or through wall openings or other partitions, wall sleeves with
bushes having a smooth curved internal surface so as not to damage the cables, shall be supplied,
installed and properly sealed by the Bidder at no extra charges.

15.15 The erection work shall be carried out in a neat workmanlike manner and the areas of work shall
be cleaned of all scrap materials, etc. after the completion of work in each area every day. Bidder
shall remove the RCC/steel bench covers before taking up the work and shall replace all the trench
covers after the erection work in that particular area is completed or when further work is not
likely to be taken up for some time.

15.16 Bidder shall furnish three copies of the report on work carried out in a particular week, such as
cable numbers and a date on which laid, actual length and route, testing carried out, along with
the marked up copy of the cable schedule and interconnection drawing wherever any
modifications are made.

15.17 In case the outer sheath of a cable is damaged during handling/installation, the Bidder shall repair
it at his own cost, and to the satisfaction of the Engineer-in-Charge. In case any other part of a
cable is damaged, the same shall be replaced by a healthy cable, at no extra cost i.e. the Bidder
shall not be paid for installation and removal of the damaged cable.

15.18 All cable terminations shall be appropriately tightened to ensure secure and reliable connections.
The Bidder shall cover the exposed part of all cable lugs whether supplied by him or not with
insulating tape, sleeve or paint.

16. Conduits, Pipes Installation

16.1 Bidder shall supply all conduits, pipes and ducts as specified and to be shown in detailed
engineering drawing. Flexible conduit should be used between fixed conduit and equipment
terminal boxes. Where vibration is anticipated, the flexible conduit shall be as per the relevant IS.

16.2 Bidder shall have his own facility for bending, cutting and threading the conduits at site. Cold
bending should be used. All cuts & threaded ends shall be made smooth without leaving any
sharp edges. Anti corrosive paint shall be applied at all field threaded portions. The Bidder shall
supply and apply this protective material.
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16.3 All conduit/pipes shall be extended on both sides of wall/floor/openings. Exposed conduits/pipes
shall be adequately clamped at an interval of about 2m. The fabrication and installation of
supports and the clamping shall be included in the scope of work by Bidder.

16.4 When two lengths of conduits are joined together through a coupling, running threads equal to
twice the length of coupling shall be provided on any length to facilitate easy dismantling of two
conduits.

16.5 Conduit installation shall be permanently connected to earth by means of special approved type
of earthing clamps. G.I. Pull wire of adequate size shall be laid in all conduits before installation.

16.6 Each conduit run shall be painted with its designation as indicated on the drawings, such that it
can be identified at each end.

16.7 Embedded conduits shall have a minimum concrete cover of 50mm. Positioning and ensuring
proper alignment during concrete by other agencies shall be the responsibility of the Bidder.

16.8 Conduit runs sleeves shall be provided with the bushings at each end.

16.9 Metallic conduit runs at termination shall have two locknuts and a bushing for connection.
Flexible conduits shall also be suitably clamped at each end. Bushings shall have rounded edges
so as not to damage the cables.

16.10 Where embedded conduits turn upwards from a slab or fill, the termination dimensions shown on
the drawings, if any, shall be taken to represent the position of the straight extension of the
conduit external to and immediately following the bend. At least one half the arc length of the
bend shall be embedded.

16.11 For underground runs, Bidder shall excavate and back fill as necessary.
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ANNEXURE-I  : EARTHING NOTES

1. GENERAL

1.1 Neutral points of systems of different voltages, metallic enclosures and frame works associated
with all current carrying equipments and extraneous metal works associated with electric system
shall be connected to a single earthing system unless stipulated otherwise.

1.2 Earthing system installation shall be in strict accordance with the latest editions of Indian
Electricity Rules/CEA Regulations, relevant Indian Standards and Codes of practice and
Regulations existing in the locality where the system is installed.

1.3 Bolts and nuts required for earthing all main equipment structures and for connecting with
earthing system shall be in the scope of the Bidder.

2. DETAILS OF EARTHING SYSTEM

Item Size Material

Main Earthing conductor Suitable for a system Mild Steel
current of 31.5 KA/1s as
per IS

Conductor above ground & To be submitted by the Galvanized
earthing leads the vendor as per above Steel
(for equipment)

Rod Electrode Suitable for a system Mild steel
current of 31.5 kA/ 1s as
per IS

G.I. Earthwire 7/8 SWG GI

3. EARTHING CONDUCTOR LAYOUT

3.1 Earthing conductors in outdoor areas shall be buried at least 600mm below finished grade level
unless stated otherwise.

3.2 Minimum 3000 mm spacing between rod electrodes shall be provided unless stipulated otherwise.

3.3 Wherever earthing conductors cross cable trenches, underground service ducts, pipes, tunnels,
railway tracks etc., it shall be laid at least 300 mm below them and shall be re-routed in case it fouls
with equipment/structure foundations.

3.4 Tap connections from the earthing grid to the equipment/structure to be earthed, shall be
terminated on the earthing terminals of the equipment/structure, if the equipment is available at the
time of laying the grid. Otherwise, “earth insert” with temporary wooden cover or “earth riser” shall
be provided near the equipment foundation / pedestal for future connections to the equipment
earthing terminals.
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3.5 Earthing conductor along their run on cable trench ladder columns, beams, walls, etc. shall be
supported by suitable welding/cleating at intervals of 750 mm. Earthing conductors along cable
trenches shall be on the wall nearer to the equipment. Wherever it passes through walls, floors etc.
galvanized iron sleeves shall be provided for the passage of the conductor. Both ends of the sleeves
shall be sealed to prevent the passage of water through the sleeves.

3.6 Earthing conductor around the building shall be buried in earth at a minimum distance of 1500mm
from the outer boundary of the building. In case high temperature is encountered at some location,
the earthing conductor shall be laid minimum 1500mm away from such location.

3.7 In outdoor areas, tap connections shall be brought 300mm above ground level for making
connections in future, in case equipment is not available at the time of grid installations.

3.8 Earthing conductors crossing the road shall be either installed in hume pipes or laid at greater depth
to suit the site conditions.

3.9 Earthing conductors embedded in the concrete fibre shall have approximately 50mm concrete cover.

4. EQUIPMENT AND STRUCTURE EARTHING

4.1 The connection between earthing pads and the earthing grid shall be made by short and direct
earthing leads free from kinks and splices. In case earthing pads are not provided on the item to be
earthed, same shall be provided in consultation with engineer. The equipments shall be earthed at
two distinctive points on panels.

4.2 Metallic pipes, conduits and cable tray sections for cable installation shall be bonded to ensure
electrical continuity and connected to earthing conductors at regular interval. Apart from
intermediate connections, beginning points shall also be connected to earthing system.

4.3 Metallic conduits shall not be used as earth continuity conductor.

4.4 A separate earthing conductor shall be provided for earthing lighting fixtures, lighting poles,
receptacles, switches, junction boxes, lighting conduits, etc.

4.5 Wherever earthing conductor crosses or runs along metallic structures such as gas, water, steam,
conduits, etc. and steel reinforcement in concrete it shall be bonded to the same.

4.6 Cable and cable boxes/glands, lockout switches etc. shall be connected to the earthing conductor
running along with the supply cable which, in turn, shall be connected to earthing grid conductor at
minimum two points, whether specifically shown or not.

4.7 Railway tracks within Sub-Station area shall be bonded across fish plates and connected to earthing
grid at several locations.

4.8 Earthing conductor shall be burried 2000mm outside the Sub-Station fence. Every post of the fence
and gates shall be connected to earthing loop by one lead.

4.9 Flexible earthing connectors shall be provided where flexible conduits are connected to rigid conduits
to ensure continuity.

5. JOINTING

5.1 Earthing connections with equipment earthing pads shall be of bolted type. Contact surfaces shall
be free from scales, paint, enamel, grease, rust or dirt. Two bolts shall be provided for making
each connection. Equipment bolted connections, after being checked and tested, shall be painted
with anti-corrosive paint/compound.
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5.2 Connection between equipment earthing lead and between main earthing conductors shall be
welded/brazed type. For rust protections, the welds should be treated with red lead and
afterwards thickly coated with bitumen compound to prevent corrosion.

5.3 Steel to copper connections shall be brazed type and shall be treated to prevent moisture
ingression.

5.4 Resistance of the joint shall not be more than the resistance of the equivalent length of the
conductor.

5.5 All ground connections shall be made by electric arc welding. All welded joints shall be allowed to
cool down gradually to atmospheric temperature before putting any load on it. Artificial cooling
shall not be allowed.

5.6 Bending of large diameter rod/thick conductor shall be done preferably by gas heating.

5.7 All arc welding with large diameter conductors shall be done with low hydrogen content
electrodes.

6. POWER CABLE EARTHING

Metallic sheaths and armour of all multi core power cables shall be earthed at both equipment and
switchgear end. Sheath and armour of single core power cables shall be earthed at switchgear end
only.

7. SPECIFIC REQUIREMENT FOR EARTHING SYSTEMS

7.1 Earthing terminal of each surge arrester, capacitor voltage transformer and lightning down
conductors shall be directly connected to rod electrode which in turn, shall be connected to station
earthing grid.

7.2 Earthing mat comprising of closely spaced (300mm x 300mm) conductors shall be provided below
the operating handles of the isolators.

7.3 For specific requirements for earthing at panel refer to Section-Control and Relay Panel of this
specification.

8. SPECIFIC REQUIREMENTS FOR LIGHTNING PROTECTION SYSTEM

8.1 Conductors of the lightning protection system shall not be connected with the conductors of the
safety earthing system above ground level.

8.2 Down conductors shall be cleated on the structures at 2000mm interval.

8.3 Connection between each down conductor and rod electrodes shall be made via test joint located
approximately 150mm above ground level.

8.4 Lightning conductors shall not pass through or run inside G.I. conduits.

8.5 Lightning protection system installation shall be in strict accordance with the latest editions of
Indian Electricity Rules/CEA regulations, Indian Standards and Codes of practice and Regulations
existing in the locality where the system is installed.
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9. PROCEDURE FOR NON DESTRUCTIVE TESTING

A) LIQUID PENETRANT EXAMINATION OF WELDED JOINTS

a) Evaluation of indications – As per standard Test Procedure.

B) RADIOAGRAPHIC EXAMINATION OF WELDED JOINTS to be carried out as per standard
test procedure on 10% welded joint.
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B)  TECHNICAL SPECIFICATIONS FOR 66 kV GAS
INSULATED SWITCHGEAR

1.1 General

The specification covers scope of design, engineering, fabrication, manufacturing, shop assembly, inspection
and testing before supply, transportation, delivery at destination, unloading & storage at site, site erection,
site testing, commissioning and putting in to successful operation complete with all materials, support
structures, anchoring bolts, accessories, commissioning spares & maintenance spares (utility to specify
requirements), special spanners, tools & tackles, any specific required ancillary services, SF6 Gas for first filling
& spare, etc., for efficient and trouble free operation along with for 66 kV metal (aluminum alloy)
encapsulated SF6 gas insulated switch-gear suitable for INDOOR installation.

The scope also covers provision of additional bays (without equipments) over and above bays shown in
SLD, with foundations & earthing arrangements so as to install the bay module as and when required
without any works pending except the procurement of the required bay module and other related
equipments.

1.2 Design Concept, construction & performance of SF6 GIS

1.2.1 It is understood that each manufacture has its own particular SF6 GIS design concept and it is not the purpose
of this specification to impose unreasonable restrictions. However, in the interest of safety, reliability and
serviceableness, the switch gear offered shall meet the following minimum requirements.

The station layout and equipment rating shall be based on the single line diagram and general layout
enclosed. The supplier has to work out an optimum layout and building size based on the specific features
of his product within the constraints of overall dimensions of the plot.

All equipment, accessories and wiring shall have tropical protection, involving special treatment of metal and
insulation against fungus, insects and corrosion.

Furthermore, no part of the enclosure, or any loose parts may fly off the switchgear in such an event, and
no holes may burn through the enclosure until the nearest protective relay has tripped. All grounding
connections must remain operational during and after an arc fault.

Proper grounding for mitigating over voltages during disconnector operation shall be included.

Viewing windows shall be provided at the Disconnectors and earthing switches to ensure that each contact
position can be inspected easily from the floor level. Each section shall have plug-in modules or easily
removable connection pieces to allow for easy replacement of any component with the minimum of
disturbance to the remainder of the equipment.
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The number of transport/shipping splits shall be minimized to keep installation time of GIS to a minimum.

The arrangement shall afford maximum flexibility for routine maintenance. Equipment removal and SF6
handling should be accomplished with ease.

The ease of operation shall be ensured.

In general the contours of energized metal parts of the GIS and any other accessory shall be
such as to eliminate areas or points of high electrostatic flux concentrations. Surfaces shall be
smooth with no projection or irregularities, which may cause corona.

1.2.2 Modular Design & Future extensions

The GIS switch gear shall be of modular design offering high degree of flexibility. Each module shall be
complete with SF6 gas circuit breaker, Disconnectors, Maintenance Grounding switches, fast Earthing
switches, Voltage transformers, Current transformers, bus & elbow sections, cable end enclosures, L.A.,
local control cubicle and all necessary components required for safe & reliable operation and maintenance.
All the three phases of the busbars and associated equipments like breakers, disconnectors, instrument
transformers & earthing switches etc., as detailed in enclosed single line diagram are to be encapsulated in
a single gas filled metallic enclosure.

The bus bars shall be sub-divided into compartments including the associated bus bar disconnector. Bus
bars are partitioned at each bay with an objective to isolate Busbar compartment for the purpose of

extension and at the same time avoid damage to adjacent bays in the event of fault.

1.2.2.1 Materials used in the manufacture of the switchgear equipment shall be of the type,
composition and physical properties best suited to their particular purposes and in accordance
with the latest engineering practices.

1.2.2.2 The switchgear shall be of the freestanding, self-supporting dead-front design, with all high-
voltage equipment installed inside gas-insulated, metallic grounded enclosures, and suitably
sub-divided into individual arc and gas-proof compartments.

1.2.2.3 Arc faults caused by external reasons shall be positively confined to the originating compartment and shall
not spread to other parts of the switchgear. In case of any internal arc fault in a busbar, busbar
disconnector or circuit breaker, of double bus system, repair works must be possible without shutting down
complete substation and at least one busbar and the undisturbed bays must remain in operation.

Where bus Coupler / sectionaliser is specified and in case of any internal arc fault in a busbar, busbar
disconnector or sectionaliser, repair work must be possible without shutting down the complete substation
and at least one half of the substation must remain in operation. Documents indicating sequence of repair
work steps and description of necessary restrictions during work shall be submitted with the technical bid.
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Each bay module should be equipped with suitable arrangement for easy dismantling and refitting during
maintenance without disturbing other units.

1.2.2.4 The maximum temperature in any part of the equipment at specified rating shall not exceed
the permissible limits as stipulated in the relevant standards.

1.2.2.5 There shall not be any kind of interference to the connected & nearby equipment and system,
when the equipment is operated at maximum service voltage.

1.2.3   Maintenance and repair of a circuit breaker

The positioning of the circuit breaker in the GIS shall be such that it shall be possible to access the circuit
breaker of any feeder from the front side for routine inspection, maintenance and repair without
interfering with the operation of the adjacent feeders.

The GIS shall be so designed that any component of the GIS can be removed easily. With
minimum flexibility in the layout arrangement it shall be possible to remove the circuit breaker
with both busbars remaining in service and it shall be possible to remove the disconnector of
the busbars, with one bus bar remaining in service.

1.2.4 Interchangeability

As much as possible, all the parts shall be of standard manufacture with similar parts and assemblies being
interchangeable.

1.2.5 Future Extension

The modular design of GIS switch gear shall be capable of extension in the future on either end by the
addition of extra feeders, bus couplers, busbars, circuit breakers, Disconnectors, and other switch gear
components without drilling, cutting, welding or dismantling any major part of the equipment. The
Vendor is required to demonstrate clearly in his submitted documents the suitability of the switchgear
design in this respect. The arrangement shall be such that expansion of the original installation
can be accomplished with minimum GIS down time. In case of extension, the interface shall
incorporate facilities for installation and testing of extension to limit the part of the existing
GIS to be re-tested and to allow for connection to the existing GIS without further dielectric
testing.

1.2.6 The SF6 GIS shall be of INDOOR type and suitable for the atmosphere of the location which is heavily
polluted, windy, sandy desert & service condition indicated at 2.1.

1.2.7 The required switchgear shall be capable of being supplied in a completely gas-insulated version in which
case all switchgear components including the bus-bars shall be of gas-insulated type.
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1.3 Specification requirements

The 66 kV GIS switch-gear shall be of a Double bus design having three-phase common enclosure concept,
and it shall consist of Line & transformer bays as indicated in attached Single line Diagram and General lay
out plan. This configuration shall meet within the given area indicated in layout plan.

1.4 Current Rating

The current rating of the switchgear should be assessed on the following requirements-

a) Capable of handling power to an extent of as to an ambient day-time mean temperature between – 5 deg
C and + 50 deg C

b) The switchgear described in this specification is intended for continuous duty at the specified ratings and
under all system operating conditions including sudden change of load and voltage within its
ratings and at specified ambient conditions 24 hours a day, 365 days a year unless indicated otherwise.

The installed capacity of the power transformers is given in SLD attached.

1.5 Electrical, Mechanical and Thermal Capability

The assembled equipment shall be capable of withstanding the electrical, mechanical and thermal ratings of
the specified system. All joints and connections shall be required to withstand the forces of expansion,
vibration, contraction, and specified seismic requirements without deformation or malfunction and
leakage. The apparatus shall be capable of withstanding the specified environment.

1.6 Insulation level

The switchgear and other equipment shall be designed for a maximum operating voltage and rated impulse
withstand voltage according as specified in cl. 2.3. The switchgear may require to be installed in an
unmanned distribution network with predominantly over head interconnection or EHV cable as the case may
be. Circuit breakers shall be capable of interrupting line, transformer & cable charging currents of the
magnitude indicated in the data schedules.

1.7 Physical arrangement

a) The layout shall be properly designed by the bidder to completely accommodate the present & future
requirements of the substation as per the furnished single line diagram and the enclosed site plan. They
may be adjusted as necessary to suit the manufacturer’s standard design and Utility need.

b) The arrangement of the switchgear offered must provide adequate access for checking and maintenance.

c) Optimized arrangements are required so as to reduce installation time, minimize maintenance
& repair cost, provide ease of operation and facilitate future expansions.
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1.8 Gas Sectionalisation

a) The switch-gear gas enclosures must be sectionlised, with gas tight barriers between sections or
compartments.

b) The sections shall be so designed as to minimize the extent of plant rendered inoperative when gas
pressure is reduced, ether by excessive leakage or for maintenance purposes, and to minimize the quantity
of gas that has to be evacuated and then recharged before and after maintaining any item of equipment.

c) The arrangement of gas sections or compartments shall be such that it is possible to extend existing bus-
bars without having to take out of service another section of the bus-bar at a time.

d) For limitation of any internal arc to the concerned bay and to reduce the extent of necessary gas works of
each section of the bus-bar must be sectionalized bay by bay.

e) Sectionalisation shall ensure that circuit breaker enclosure will not include any other
equipment in its gas compartment.

1.9 Expansion Joints and Flexible Connections

a) The layout shall sufficiently take care to the thermal expansion / contraction of the assembly by the
provision of expansion joints. Expansion joints shall be placed in between any bay section of the busbar. All
joint surfaces shall be machined, and all castings shall be spot faced for all bolt heads or nuts
and washers.

b) If necessary, the number and position of expansion joints or flexible connections are to be determined by
the manufacturer to ensure that the complete installation will not be subject to any expansion stresses
which could lead to distortion or premature failure of any piece of the SF6 equipment, support structures or
foundations.

Bracing shall be provided for all mechanical components against the effects of short circuit
currents specified under system parameter. The design of the equipment shall be such that the
agreed permitted movement of foundations or thermal effects does not impair the assigned
performance of the equipment.

The design calculations for all the supports shall be submitted to ensure care taken.

c) The continuity of service during thermal expansion / contraction and vibrations shall be ensured. Expansion
joints, flexible connections and adjustable mountings shall be provided to compensate for reasonable
manufacturing and construction tolerances in the associated equipment to which the GIS may be connected.
Required sliding plug-in contacts for conductors shall be provided. This is to ensure that
unreasonably excessive accuracy is not required when installing such equipment and constructing the
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associated foundations or support structures, e.g. transformers or the interconnection of isolated sections of
switch-gear by means of long GIS bus-bar or duct installations. Flexible joints may also be provided to allow
more efficient maintenance and future extensions of the GIS.

1.10 Barrier and Non-Barrier Insulators

a) Support insulators shall be used to maintain the conductors and enclosure in proper relation. These
support insulators may be of two types. Barrier insulators which are employed to isolate gas
compartments and non-barrier insulators which allow the gas pressure to equalize.

b) The gas barrier insulators sealing to the conductors and the enclosure wall shall be designed to
withstand the maximum pressure difference that could occur across the barrier, i.e. maximum operating
pressure at one side while a vacuum is drawn at the other side & in case of internal arc fault with a
safety factor of 2.

c) The support insulators and section barriers / insulators shall be manufactured from the highest quality
material. They shall be free from all voids and the design shall be such as to reduce the electrical
stresses in the insulators to a minimum. They shall also be of sufficient strength to ensure that the
conductor spacing and clearances are maintained when short circuit faults occurs.

d) Tests shall be carried out during the manufacture of the Switchgear to ensure that all parts of the
equipment are free of partial discharge with a partial discharge extinction voltage which is at least 10%
higher than the rated voltage.

1.11 Gas seals, Gas Density & pressure and other requirements.

a) Single sealing of O-ring type shall be used for sealing the connections between the switch-gear modules.
The leakage rates shall be kept to an absolute minimum under all normal pressure, temperature,
electrical load and fault conditions. The guaranteed leakage rate of each individual gas compartment and
between compartments must be less than 0.5% p.a. for the service life of equipment.

b) Piping and fittings for gas monitoring and gas supply shall be made of copper or brass. The gas monitor
device should be installed at each individual compartment of the module. Each gas compartment must
be independent, external gas pipe connections should be avoided to minimize leakage.

c) All gas compartments shall be fitted with filter material which absorbs the residual moisture and
moisture entering inside the High-voltage enclosure. Filters in gas compartments with switching devices
must also be capable to absorb the gas decomposition products resulting from the switching arc.

d) The rated pressure of the SF6 insulating gas in the metal-clad equipment shall be as low as is compatible
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with the requirements for electrical insulation and space limitations to reduce the effects of leaks.

e) The SF6 switch-gear shall be designed for use with SF6 gas complying with the recommendations of IEC
– 60376 at the time of the first charging with gas.

f) Connections including bolts and nuts shall be adequately protected from corrosion and easily accessible
with the proper tools.

g) All components shall be fire retardant and shall be tested in accordance with relevant standards. Gas
emissivity when the Material is heated shall be minimal.

1.12      Gas Treatment Requirements

Under normal operating conditions it shall not be necessary to treat the insulating SF6 gas between
major overhauls. In all gas compartments permanent efficient filters and desiccants shall be effective for
the duration of time between major overhauls. Notwithstanding this, the insulators in the circuit breaker
shall be made of epoxy resin composition that will resist decomposition products in contract with
moisture.

1.13 Gas Monitoring Devices

Gas density or pressure monitoring devices shall be provided for each gas compartment. The devices
shall provide continuous and automatic monitoring of the state of the gas. The SF6 gas monitoring
device shall have two supervision and alarm settings. These shall be set so that, an advanced warning
can be given that the gas density/pressure is reducing to an unacceptable level. After an urgent alarm,
operative measures can be taken to immediately isolate the particular compartment electrically by
tripping circuit breakers and opening disconnectors. It shall be ensured that there is no chance of
the gas liquefying at the lowest ambient temperature.

The gas monitoring device shall monitor at least the following, locally and on remote.

i) "Gas Refill" Level- This will be used to annunciate the need for gas refilling.
ii) "Breaker Block" Level- This is the minimum gas density at which the manufacturer will guarantee the

rated fault interrupting capability of the breaker. At this level the device contact shall trip the
breaker and block the closing circuits.

iii) Over pressure alarm level- This alarm level shall be provided to indicate abnormal pressure rise in

the gas compartment.

It shall be possible to test all gas monitoring relays without de-energizing the primary equipment

and without reducing pressure in the main section. Disconnecting type plugs and sockets shall be used for test

purposes; the pressure/density device shall be suitable for connecting to the male portion of the plug.
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Two potential free electrical contacts shall be provided with each and every alarm condition.

1.14 Conductors

The conductors shall be made of aluminum alloy suitable for specified voltage and current ratings. The
electrical connections between the various gas sections shall be made by means of multiple
contact connectors (plug-in type) so that electrical connection is automatically achieved
when bolting one section to another. Field welding of conductor is not acceptable. The
surface of the connector fingers and conductor on such connections shall be silver plated.
Both, the conductors as well as the contacts for the conductor connections must be designed for the
continuous rated current of the switch gear under the ambient conditions furnished, and shall not exceed
the permissible temperature rise.

1.15 Enclosures

1.15.1 The metal enclosures for the SF6 gas insulated equipment modules shall
be made from Aluminum alloy. Suitable anti corrosive paints shade 631
of IS:5, must be applied on the exterior of the enclosures. The enclosure shall be suitable for
three phases, i.e. Single Enclosure. The external fixtures should be made of corrosion-resistant
material and should be capped where required.

Bellow compensators shall be made of Stainless steel to preserve the mechanical strength of the
equipment at the connection portions to deal with the following problems:

a) Expansion and Contraction of outer enclosure and conductor due to temperature variations.
b) Mismatch in various components of GIS
c) Vibration of the transformer and switching equipment
d) Dimensional variations due to uneven settling of foundation
e) Seismic forces as mentioned in climatic condition.

1.15.2 Standard paint shade 631 of IS:5 shall be used with satin mat finish having high scratch resistance.

1.15.3 The gas-filled enclosures shall conform to the pressure vessel code applied in the country of
manufacturer. Gas section barriers including seals to the conductor and enclosure wall shall be gas-tight
and shall be capable of withstanding the maximum pressure differential that could occur across the
barrier, i.e., with a vacuum drawn on the one side of the barrier and on the other side, at least the
maximum gas pressure that can exist under normal operating or maintenance conditions and in case of
internal arc fault.

The finish of interior surfaces of the metal-clad enclosures shall facilitate cleaning and inspection. High
quality primer followed by two coats of anti corrosive paint of glossy white shade shall be
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used such that they will not deteriorate when exposed to the SF6 gas and other vapors, Arc products,
etc., which may present in the enclosures. They shall also not contain any substances which could
contaminate the enclosed gas or affect its insulating properties over a period of time.

1.16 General Finish and Cleaning

a) The equipment shall be manufactured and assembled at the manufacturer’s works under conditions
of the utmost cleanliness.

b) Very dusty / sandy conditions may exist at the site hence, whenever possible, the complete feeders
or major assembly of components should be shipped as transport units. Before the metal clad
enclosed sections are joined together and charged with the SF6 gas they must be thoroughly
cleaned.

c) Paints shall be carefully selected to withstand heat and weather conditions. The paint
shall not scale-off or crinkles or gets removed by abrasion due to normal handling.

d) Sufficient quantities of all paints and preservatives required for touching up at sites shall
be furnished with GIS.

1.17      Gas filling and Evacuating Plant/Gas reclaimer for 66 kV GIS unit.

a) All apparatus necessary for filling, evacuating, and recycling the SF6 gas into and from the switch-
gear equipment shall be supplied by the bidder to enable any maintenance work to be carried out.

b) Where any item of the filling and evacuating apparatus is of such a weight that it cannot easily be
carried by maintenance personnel, it shall be provided with facilities for lifting and moving with the
overhead cranes.

c) The apparatus for filling, evacuating and recycling all gases to be used shall be provided with all
necessary pipes, couplings flexible hoses, tubes and valves for coupling to the switch-gear
equipment.

d) The gas compartments shall preferably be fitted with permanent vacuum couplings through which
the gas is pumped into or evacuated from the compartments.

e) Details of the filling and evacuating apparatus that will be supplied, and also a description of the
filling, evacuating and recycling procedures, shall be provided with the bid.

f) The initial gas filling of the entire switch-gear including the usual losses during commissioning shall
be supplied over and above the required quantity of spare gas.
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g) An additional quantity of SF6 gas for compensation of possible losses during installation
and 10% extra quantity of SF6 gas for future uses shall be supplied. The quantity of
the same shall be indicated in GTP.

Such spare gas shall be supplied in sealed cylinders of uniform size, which shall be
decided during detailed engineering.

h) Gas reclaimer shall have gas storage facility of sufficient capacity.

i) SF6 Gas Processing Unit :

A. An SF6 gas-processing unit suitable for evacuating, liquefying, evaporating, filling, drying and
purifying SF6 gas during the initial installation, subsequent maintenance and future extension
of GIS shall be provided. The cart shall be equipped with rubber wheels and shall be easily
maneuverable within the GIS building.

B. A wheeled maintenance unit shall be supplied which shall be self-contained (except for
additional gas storage bottles and external power supply at 415 V AC, 3-phase, 50 Hz) and fully
equipped with an electric vacuum pump, gas compressor, gas drier, gas filter, refrigeration
unit, evaporator, gas storage tank, full instrumentation for measuring vacuum, compressor
inlet temperature, tank pressure and temperature, valving and piping to perform the following
operations as a minimum requirement:

i) Evacuation from a gas filled compartment using the vacuum pump,

ii)        Transfer of SF6 gas from a system at some positive or negative pressure to  the
storage tank via the gas drier and filter;

iii)       Recirculation of SF6 gas in the storage tank through the drier,

iv) Recirculation   of   SF6   gas   in   any   switchgear   or   bus   duct compartment through
the drier and filter;

v)        Evaporating and filling SF6 gas,

vi)       Drawing off and liquefying SF6 gas,

vii)     A combination operation of filling SF6 gas into a gas system and evacuating a second
gas system using the vacuum pump.

C. Adequate length of hoses with necessary adaptors shall be provided for filling of SF6 gas in any
of the gas compartment with the help of gas cart.

D. GA drawing and Schematic drawing for gas processing unit shall be submitted for approval.
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1.18      Support Structures

All supporting structures necessary for the support of the GIS equipment including associated parts such
as anchor bolts, beams etc. shall be supplied. Sufficient attachment points to the apparatus and concrete
foundations shall be furnished to ensure successful installation, with required clearances, while taking
into account thermal expansion and contraction. Earthquake requirements are also to be considered.

Any scaffolding or a movable platform, required for maintenance, shall also be supplied.

All steel structure members shall be hot-dip galvanized after fabrication. Minimum thickness
of Galvanizing shall be 610 grams per square meter. All field assembly joints shall be bolted.
Field welding shall not be acceptable.

Non-corrosive metal or plated steel shall be used for bolts and nuts throughout the work.
Manufacturer shall provide suitable foundation channels and anchor bolts to support the
switchgear assemblies. All mounting bolts, nuts and washers shall be provided to fasten the
switchgear base frames to the foundation channels.

Foundation channels and anchor bolts shall be installed in the civil works in accordance with
instructions provided by the manufacturer.

1.19 Auxiliary Equipment

The following items shall be included for a complete installation:

a) Control system including local control cabinets
b) Cable and wiring between individual items of supplied equipment.
c) Nameplates
d) All ladders, platforms, stairs, walkways, and supports necessary to operate and maintain all equipment

safely and efficiently.
e) Special tools and tackles for installation
f) Special tools and tackles for maintenance

1.20 Safety Precautions

1 The switch-gear must provide a maximum degree of safety for the operators and others in the
vicinity of the switch gear under all normal and fault conditions. The safety clearances of all live
parts of the equipment shall be as per relevant standards.

2 It must be made impossible to touch any live part of the switch-gear unwillingly, i.e. without use of
tools or brute force.
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3 An operator standing in the normal operating position should not be endangered by any moving
external part of the switch-gear.

4 INTERLOCKS:
Mechanical & electrical interlocks must be provided to ensure absolute and reliable protection against
potentially harmful Mal-operation of the switchgear. All interlocks that prevent potentially
dangerous mal-operations shall be so constructed such that they cannot be defeated easily
i.e. the operator must use tools and/or technique to over-ride them only in case of
emergency.

The following functions shall be provided:

1) The operator must be forced in to the only safe and logical sequence to actuate the
circuit breakers, disconnectors & earthing switches.

2) The actual, completely closed or completely opened position of all switching devices
must be checked before and after each move.

3) Implementation of logic checks and issuing the resultant signals Enabled or Blocked
for the switching device.

5 If in spite of all possible safety measures if any arc occurs, the following
is required.

i) The effects of an internal arcing fault must be limited to the related gas compartment.

ii) Each gas compartment must have its own automated external pressure relief device to
provide instant and safe discharge of accidental overpressure during internal arc. Rupture
diaphragms shall be preferably used as pressure relief mechanisms. The bursting
pressure of relief device should be effectively coordinated with the rated gas
pressure and the pressure rise due to arcing. PRD shall be positioned such that it
will not be below any circuit breaker or disconnector drive or LCC.

iii) All earthing connections must remain operational.

iv) The enclosure of the switch gear must withstand the thermal effects of an arc at the full
rated short circuit current until the nearest protective relay has acted and tripped the
breaker.

v) To limit the effects of an internal arc the switch gear shall be suitably subdivided into
individual arc and gas-proof compartments, at least for

 Bus-bar together with bus-bar isolator and earthing switch
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 Circuit breaker

 Line isolators and earthing switch, (Line, transformer)

 Instrument transformers.

6 The following requirements are to be followed.

i) The bracing/welding of all components subject to mechanical forces caused by short circuit
currents shall be capable so as to withstand the effects of at least 2.5 times the rated
symmetrical short time withstand current.

ii) The thermal rating for all current carrying parts and insulating materials shall be a minimum
of three seconds for the rated short time withstand current.

iii) All components of the switch gear which are on ground potential shall be electrically inter-
connected and effectively earthed.

1.21 Special tools, tackles and equipments

Special tools, tackles and equipment that are required to perform installation, commissioning, operation &
maintenance of the gas insulated switch gear shall be included in scope of supply. Minimum following
tools shall be supplied.

1 Dew point measurement meter
2 SF6 gas leakage detector
3 Precision pressure gauge
4 Gas-service carts
5 Any other special tool/tackle required.

The tools shall be shipped in separate containers, clearly marked with the name of the
equipment for which they are intended.

The requirement of HV testing during commissioning or repairing or replacement shall be fulfilled by successful bidder
by arranging the required HV testing equipment at no extra cost to Utility. No delay shall be permitted on account of
the non availability of the HV test equipments.

1.22 Grounding of GIS:

a) GIS will be housed on GIS floor. The bidder will provide under-ground mat below the
substation. The bidder shall also provide adequate number of Galvanized steel risers to be
connected to grounding mat, as per relevant standards and in consultation with Utility during
detailed engineering, in the event of an order.

b) The bidder shall supply entire material for ground bus of GIS such as conductor, clamps,
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joints, operating and safety platforms etc. to be laid / embedded in GIS floors. The bidder is
also required to supply all grounding connectors and associated hardware material for:

i) Connecting all GIS equipment, Bus duct, enclosures, control cabinets, supporting
structures etc. to the ground bus of GIS

ii) ii) Connecting ground bus of GIS to the ground mat risers.

c) The grounding arrangement of GIS shall ensure that touch and step voltages are limited to
safe values as per IEEE std. 80-2000. The enclosures of the GIS shall be grounded at several
points such that there shall be a grounded cage around all live parts. The ground continuity
between each enclosure shall be affected over flanges, with or without links or straps to
bridge the flanges. Copper/Aluminum straps shall however bridge the metallic expansion
bellows. The grounding switches shall be connected to ground through the enclosure.
Individual ground leads for the ground switches are not allowed. The inductive voltage against
ground in each part of the enclosure shall not be more than 65 Volts.

d) Where operating mechanism cabinets are mounted on the switchgear, the grounding shall be
made by separate conductor. Bay control cabinets shall be grounded through a separate
conductor.

e) All conduits and control cable sheaths shall be connected to the control cabinet grounding bus.
All steel structures shall be grounded.

f) Each removable section of catwalk shall be bolted to the support structure for ground
continuity.

g) The enclosure grounding system shall be designed to minimize circulating currents and to
ensure that the potential rise during an external or internal fault is kept to an acceptable level.
The guidelines of IEEE Std. 80-2000 on GIS grounding, especially the transient ground
potential rise caused by high frequency phenomena, shall be taken into consideration while
designing the grounding system for GIS.

h) The manufacturer shall furnish readily accessible connectors of sufficient mechanical strength
to withstand electromagnetic forces as well as capable of carrying the anticipated maximum
fault current without overheating by at least from two paths to ground from the main ground
bus.

i) Provisions of IEC 517 & 694 regarding safeguards in grounding of connected cables, testing
during maintenance and other safety measures shall be ensured.

j) Earthing conductors shall be designed to allow flow of short circuit current. Conductors with
copper bars are preferred over copper wires.
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2.0 SERVICE CONDITIONS:

2.1 Climatic Conditions:

The equipment and the accessories to be supplied against this technical specification shall be suitable for satisfactory
continuous operation under the following tropical conditions (to be customized by utility as per requirement).

Max ambient temperature : 50 deg C
Min. ambient temperature : -5 deg C
Max daily average ambient temperature : 38 deg C
Max relative Humidity (%) : As per IEC
Max altitude above M.S.L (meters) : < 1000
Average Annual Rainfall (mm) : 1000
Max wind pressure (kg./sq.mtr.) : 130
Isoceraunic level (days/yr) : 50
Average no. of rainy days / annum : 120
Condensation : Occasional
Induced electromagnetic disturbance : 1.6 kV
Pollution class / Creepage distance : III / 25 mm/kV
Seismic Zone : Zone V
Acceleration due to gravity, g : 0.5

2.2 System Particulars

2.2.1 Pole designation

2.2.1.1

Enclosure

2.2.1.1.1 Bus bar : Three Phase

2.2.1.1.2 Bay : Three Phase

2.2.1.1.3 Enclosure material : Aluminum Alloy

2.2.2 Standards
Common clauses for high voltage switchgear : IEC 60694
& control gear

High voltage metal enclosed switchgear for : IEC 62271-203
72.5 KV & above

Specification for acceptance of new Sulphur : IEC 60376
Hexa fluoride
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Guide to checking of Sulphur Hexa fluoride : IEC 60480
taken from Electrical equipment

Surge Arresters : IEC 60099

Overhead line, Cable and Transformer Terminals : IEC 60137
Bushings for alternating voltages above 1000 V

Cable connections for gas insulated metal : IEC 60859
enclosed Switchgear for rated voltages of
72.5 KV above

High voltage test techniques : IEC 60060

Insulation coordination : IEC 60071

Electrical Relays : IEC 60255

High voltage switches : IEC 60265

Partial discharge measurement : IEC 60270

Degree of protection : IEC 60529

Pollution levels : IEC 60815

EMC : IEC 61000

Use and handling of SF6 gas : IEC 61634

Standards for station grounding : IEC 60364/ 60479/

IEEE 80

Pressure vessel code : CENELEC/ SVDB

Recommendation for heat treated Aluminum alloy :         IEC 60114

busbar  material of the aluminum-magnesium-

silicon type

IEEE Guide for Gas-Insulated Substations : IEEE std C37.122.1-

1993

Seismic design : IEC 693

2.2.3.1 Instrument Transformers

Instrument transformers : IEC 60044

Current transformer : IEC 60185

Voltage transformer : IEC 60186

2.2.3.2 Circuit Breaker

High voltage Alternating current circuit : IEC 62271-100

breakers

Report on Synthetic testing of high voltage : IEC 60427

Alternating Current Circuit breakers



Volume-III : Section-III
Technical Specifications for IPDS

129

IPDS/SBD/R0

2.2.4 Disconnectors and earthing switch

Alternating current Disconnectors (isolators) : IEC 60129

and earthing Switch IEC 62271-102

Alternating current disconnectors, Bus : IEC 61128

transfer current Switching by disconnectors

Alternating current earthing switches, : IEC 61129

induced current Switching

2.2.5     Artificial pollution test on HV : IEC 60507

insulators to be used on ac system

2.2.6    Gas insulated metal enclosed switchgear : IEC 60517

for rated voltages of 72.5 kV and above

2.2.7  Classification of degree of protection : IEC 60529

provided  by enclosures

2.3 Electrical data: ((To be customized by utility as per requirements & capacity)

Rated System Voltage /

Highest System/Equipment Voltage

kV 66 /
72.5

One min. Power frequency withstand voltage kV rms 140

Across open isolator kV rms 160

Across the open gaps of CB kV rms 140

Rated Lightning Impulse withstand voltage (1.2/50
micro second peak value)

Phase to phase kVp 350

Phase to earth kVp 350

Across open isolator kVp 375

Across the open gaps of CB kVp 350

Rated Frequency Hz 50

Rated Continuous current at 40 deg C ambient
temperature Bus bar

Amps 1600

Feeder and Transformer Bay Amps 1600

Rated Short circuit Withstand current for 3 seconds kA 25
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Rated dynamic withstand current kAp 62.5

Partial Discharge (at 1.1 Un) pico-coulombs 5(max.)

System Neutral earthing Solidly
earth

Maximum SF6 Gas leakage rate per year % per
year

0.5

2.3.1 Auxiliary Supply:

For Operation, control and signaling : 110 Volts DC (+10% & -20%) or as reqd by utility

For other loads :   440 / 230 Volts, AC 50 Hz.

(+10% & -15%)

2.4    Seismic requirements:

The GIS shall comply with IEEE STD 693 – 1984 guideline to ensure functional adequacy under
seismic disturbances. The maximum ground acceleration shall be 0.5 g.

3       Detailed technical requirements for GIS Components

3.1    Circuit Breaker:

3.1.1 General:

3.1.1.1 The GIS circuit breakers shall comply with the following general requirements for circuit breakers and the
latest revisions of the relevant IEC-62271-100 specifications

3.1.1.2 Circuit-breakers shall be of single pressure, single break, self compression self blast / auto puffer type
with SF6 as arc quenching & insulation medium and with a minimum- maintenance contact system

3.1.1.3 They shall be of three phase encapsulated type.

3.1.1.4 Ratings of the circuit breaker shall be as per enclosed technical parameters

3.1.1.5 They should be shipped as a completed three-phase unit within a complete bay module.

3.1.1.6 Each circuit-breaker shall have spring/Hydraulic/combined drive mechanism ensuring proper closing
and opening, and shall permit checking of adjustments and opening/closing characteristic.
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The ON/OFF latches shall be mechanically interlocked with each other. The circuit breaker shall be
completely factory assembled, adjusted and tested.

3.1.1.7 The total break time from energizing the trip coil at rated control voltage to final arc extinction shall be as
short as possible, but in any event not greater than 3 cycles i.e. 60 ms.

3.1.1.8 The circuit breaker shall be capable of breaking all currents from zero up to the specified maximum fault
current in accordance with the relevant IEC recommendations.

3.1.1.9 The breakers are to be restrike-free.

3.1.1.10 The circuit-breakers shall be capable of tripping and re-closing (Auto reclose) according to the specified
duty cycle without derating: O-0.3 s – CO – 3 min. – CO.
Breaker shall be suitable for following switching duties:

 Terminal faults

 Short line faults

 Out of phase switching

 Interruption   of   small   inductive   current   including   transformer

 magnetizing inrush currents.

 Interruption of line and cable charging currents.

The circuit breaker shall meet all the double Circuit overhead transmission line and cable
characteristics for any type of fault or fault location, and also for line charging and
dropping when used on an effectively grounded system. Effect of second circuit in parallel
shall also be considered.

The circuit breakers shall be capable of being operated locally or from remote. Local
operation shall be by means of an open/close control switch located in the bay control
cabinet.

The minimum guaranteed nos. of maintenance free operations of complete GIS shall be
10000 nos. at rated capacity.

3.1.1.11 The Drive shall have sufficient stored energy for completing 2 CO with auxiliary power switched off.

3.1.1.12 Circuit breakers, being an arcing device, shall not house any passive device like current transformer
in its housing.

3.1.1.13 The breaker layout arrangement shall be vertical or horizontal but shall provide higher
mechanical stability and ease in maintenance. The operating principle of the breaker
shall ensure minimized dynamic floor loading. Low reaction forces on foundations
especially dynamically, are favorable and considered in the elevation.
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3.1.2 Closing Devices

3.1.2.1 The closing coils shall be suitable for operation at any voltage between 110% and 80% of the
nominal control voltage measured at the device terminals.

3.1.2.2 The breaker shall close correctly when an electrical closing pulse of 50 msec. duration is applied to
the closing coil.

3.1.3 Tripping Devices

3.1.3.1    All electrical tripping coils shall be suitable for operation at any voltage between 110% and 70%of the
nominal control voltage measured at the device terminals.

3.1.3.2 Each circuit-breaker shall be equipped with two shunt trip system. The one shunt trip system shall be
electrically separated from the other system.

3.1.3.3 An emergency hand tripping (mechanical) device shall be provided in the operating mechanism.

3.1.4 Anti-Pumping

The circuit-breaker mechanism shall be provided with means to prevent pumping while the closing circuit
remains energized, should the circuit breaker either fail to latch, or be tripped during closing due to the
operation of the protective relays.

3.1.5 Operating Mechanism

3.1.5.1 The breaker shall include suitable spring/Hydraulic/combined operating mechanism to assure proper
opening & closing operations. The provision shall be made for checking adjustments and opening
characteristics. The mechanism shall be capable of re-closing within the range specified in the applicable
standards. The mechanism shall include dual trip coils. Charging of opening mechanism shall be
possible in the event of failure of the motor drive.

Spring Operated Mechanism

a) Spring operated mechanism shall be complete with motor, opening spring, closing spring with limit switch for

automatic charging and all necessary accessories to make the mechanism a complete operating unit.

b) As long as power is available to the motor, a continuous sequence of closing and opening operations shall be

possible.

c) After failure of power supply to the motor, at least two close-open (C-O) operations of the circuit breaker

shall be possible.

d) Breaker operation shall be independent of the motor which shall be used solely for compressing the closing
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spring.

e) Motor rating shall be such that it requires only about 30 seconds for fully charging the closing spring.

f) Closing action of the circuit breaker shall compress the opening spring ready for tripping.

g) When closing springs are discharged after closing a breaker, closing

springs shall automatically be charged for the next operation.

Hydraulic Operated Mechanism

a) Hydraulic operated mechanism shall comprise self contained operating unit with power cylinder, control

valves, high and low pressure reservoir, motor, etc. A hand pump set shall also be provided for emergency

operation.

b) The oil pressure controlling the oil pump and pressure in the high pressure reservoir shall be continuously

monitored. Necessary hardware to achieve this, including the loose pressure gauge, instruments and

interconnecting piping etc shall form integral part of this mechanism.

c) The mechanism shall be suitable for at least two close-open operations after failure of AC supply to the

motor.

3.1.5.2 The mechanism shall be in a dust proof (IP55) box for this outdoor installation of Gas Insulated
Switchgear.

One vermin-proof, sheet steel cabinet of adequate size shall be provided for housing the operating
mechanism, aux relays, control and auxiliary equipment and for terminating all control, alarm and
auxiliary circuits in suitable terminal boxes. The control cabinet shall be provided with hinged doors with
provision for locking and removable cable gland plates for bottom cable entry. Viewing windows shall be
provided for observation of the instruments without opening the cabinet. Suitably engraved nameplates
shall be provided to identify all equipment in the control cabinet.

3.1.6 Auxiliary Switches

Each breaker shall have auxiliary switches with adequate number of NO and NC contacts all wired to
terminals located in the local control cabinet of the circuit breaker bay. 20 % spare contacts should be
provided.

3.1.7 Indicating Devices

3.1.7.1 Position indicators shall be provided to clearly indicate whether a circuit-breaker is open or closed.

3.1.7.2 Each circuit-breaker shall be provided with an operation counter to record the number of tripping
operations performed. The counter may be located at the local control cabinet.

3.1.7.3 All position indicators and counters shall be readable at a convenient elevation i.e. from the place of
operation.
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3.1.8 Gas Connections

Necessary valves and connections shall be provided to assure ease in handling the SF6 gas.

3.1.9 Timing Test

Timing tests are to be carried out after the switch gear has been completely charged with SF6 gas.

3.1.9.1 Testing instruments

_ Air / gas humidity tester,

_ Gas purity detector for SO2, H2O, CF4, AIR etc.,

_ Gas leakage tester,

_ Breaker timing measurement kit,

_ Set of equipment for pressure measurement and gas density meter.

3.1.9.2 TESTING FACILITIES:

Timing test facility shall be provided with switchgear such that it is not necessary to open up any gas
section to make test connections to the circuit breaker terminals. All details of test facilities to be
provided shall be submitted with technical bid.

3.1.10 PRINCIPLE PARAMETERS

The Circuit Breakers of GIS equipment shall confirm to the specific technical requirements given as
under.

Circuit Breaker (To be customized by utility as per requirements & capacity)

S. No Particulars 66 kV

1a) Enclosure Three Phase

1b) Enclosure material Aluminum Alloy

2) Rated voltage 72.5 kV

3) Rated current 1600A

4) Rated frequency 50 Hz

5) Rated short-circuit breaking current 25 kA rms, 3 sec

6) Rated break-time 3 cycle

7) Rated short-circuit making current 62.5 kA peak

8) Difference for simultaneity of 3 poles 4 ms (Max.)
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9) Rated insulation level under minimum SF6 gas pressure

a) Power frequency withstand voltage 140 kV rms

b) Lighting impulse withstand voltage 350 kV peak

c) Rated operating sequence O-0.3s-CO-3min-CO

10) Type   of   operating   mechanism   for circuit Breaker Spring – Spring/hydraulic

11) Rated control voltage

- Closing coil

- Tripping coil

110/220    VDC 110/220
VDC12) Mechanical Endurance class M1

13) Electrical Endurance class E1

14) Restriking probability class C1

15) Rated line charging breaking current 10 A

16) Rated cable charging breaking current 125 A

17) Rated     capacitor     bank     switching current 410 A

18) Rated   out   of   phase   making   and breaking current
in % of rated short circuit breaking current

25

19) Characteristic   for short   line   fault related to rated
short circuit breaking current

As per IEC 62271 - 100

20) TRV characteristics As per IEC 62271 - 100

21) Inductive current breaking capability Switching No Load current of transformer

22) First pole to clear factor As per IEC 62271 - 100

23) Opening time in ms Not more than 40

24) Closing time in ms Not more than 100

25) Noise level at the base of CB As per NEMA standard

26) No of tripping coils per breaker 2

27) No of closing coils per breaker 1

3.2   Disconnector Switches and Maintenance Grounding switches

3.2.1 General

a) The GIS disconnector switches and grounding switches shall comply with the following general
requirements of disconnect switches and the latest version of the relevant specifications IEC 60129,
61128, 61129, 61259.
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b) Disconnect switches shall be three phase encapsulated, group operated, no break, with one common
motor operated mechanism for all the three poles. They shall also have facilities for emergency manual
operation and necessary handles shall be provided.

c) Maintenance earthing switches shall be three phase encapsulated, group operated, no break, with one
common motor operated mechanism for all the three poles. They shall also have facilities for
emergency manual operation and necessary handles shall be provided.

d) Disconnect switches and grounding switches shall have electrical andMechanical interlocks to prevent
grounding switch from closing on an energized section.

Interlocks with other bays for bus transfer switching shall be done through bay control cabinets.
Actuation of the emergency manual operating device shall also disable the electrical control.
Disconnectors in open condition shall be secured against reclosure.

Disconnecting switches and adjacent safety grounding switches shall have electrical interlocks to
prevent closure of the grounding switches when the disconnecting switches are in the closed position
and to prevent closure of the disconnecting switch when the grounding switch is in the closed
position. The disconnector shall be pad lockable in the close & open position.

Interlocks

Interlocking devices must provide absolute and positive protection against potentially harmful mal-

operations of the switchgear. The following functions shall been assured:

i) Forcing the operator into the only safe and logic sequence to actuate breakers, switches,

isolators and grounding switches.

ii) Checking the actual fully closed or fully open position of all switching elements before and

after each move.

iii) Providing the logical checks and issuing the resulting PERMISSIVE or BLOCKED signals for

the switchgear.

iv) Indicating   positively   the   absolute   condition/position    of   the supervised equipment.

v) Local   manual   and   remote   electrical   operation   of   all   essential functions.

vi) Local emergency unlocking facilities via safety-key switches under the full responsibility of

the operator.

Intrabay and interbay interlocking shall be provided.

Electrical interlocking arrangement shall be fail-safe type.

Mechanical interlocks for isolator & Earthing Switch shall be fail-safe type.



Volume-III : Section-III
Technical Specifications for IPDS

137

IPDS/SBD/R0

e) All main contacts, male and female, shall be silver plated.

f) Each disconnect switch and grounding switch shall open or close only due to motor driven or manual
operation independently. The switch contact shall not move due to gravity or other means, even if a
part fails. Once initiated, the motor mechanism shall complete an open or close operation without
requiring the initiating contact be held closed.
Operation of respective end position limit switches shall only disconnect the motor
mechanism. There should also be a pre-set timer in motor circuit for protection against
time over–run in case of inadvertent failure of drive mechanism in any intermediate
position of the disconnector travel path.

g) The disconnect switches and grounding switches shall be located as shown in the Single Line Diagram.

h) The disconnect switches shall be capable of interrupting the charging current of the connected GIS bus
& associated components.

i) Duty requirements:
The disconnecting switches shall have breaking capabilities as per IEC requirements. Contact shielding
shall be designed to prevent restrikes and high local stresses caused by the transient recovery voltages
when currents are interrupted.

The bus disconnecting switches shall reliably handle capacitive currents due to the making and breaking of
switchgear components as well as commutation currents due to bus bar reconfiguration.

The fast acting ground switches, used for overhead double circuit lines and underground cable feeders
shall be capable of switching induced current as per IEC requirement.

Short Circuit Requirements

The rated peak short-circuit current or the rated short time current carried by an isolator or earthing
switch for the rated maximum duration of short circuit shall not cause:

a) Mechanical damage to any part of the isolator or earthing switch.

b) Separation of the contacts or contact welding.

c) A temperature rise likely to damage insulation.

j) Access for maintenance and repair:

Suitable means of access should be provided in each disconnect-switch and grounding-switch
housing and mechanism for repair and/or maintenance of contacts.
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3.2.2   Operation Mechanism.

3.2.2.1 Mechanism shall be arranged mechanically, electrically, so that all three phases of any particular
disconnect switch or grounding switch operate simultaneously.

3.2.2.2 All mechanisms shall be suitable for electrical motor operation to achieve a fully automatic operation.
For emergency situations manual operation shall be possible. Handles or hand cranks shall be
provided, together with all necessary operation rods and rod guides. Manual operation shall be
prevented if the interlocking system does not allow the operation of the switch.

3.2.2.3 The auxiliary supply shall be electrically decoupled from the motor when the switch is operated
manually.

3.2.2.4 The mechanisms shall be arranged for locking in the open and in the closed position. Facility shall be
available to allow the switch to be padlocked in any position.

3.2.2.5 Disconnecting operating mechanism of all disconnector/ isolator & earth switches shall be at easy
operable height.

3.2.2.6 The isolator shall be provided with positive continuous control throughout the entire cycle of
operation.

The operating pipes and rods shall be sufficiently rigid to maintain positive control under most
adverse conditions and when operated in tension or compression for isolator closing. They shall also be
capable of withstanding all torsional and bending stresses due to operation of the isolator.

It shallnot be possible, after final adjustment has been made, for any part of the mechanism to be
displaced at any point in the travel sufficiently to a low improper functioning of the isolator when the
isolator is opened or closed at any speed.

The operating mechanism design shall be such that during the operation of the isolator (especially
manual operation), once the moving blades reach the sparking distance, springs shalltake over to give a
quick, snap action closing so that the isolator closing is independent of manual efforts. Similarly, the
springs must assist during the opening operation to give quick breaking feature.

Disconnector and high speed motor operated earthing switch mechanisms shall be provided with a
mechanism with stored energy to always assure completed operations.

3.2.3   Auxiliary Switches:

All disconnecting switches shall be provided with electrically independent auxiliary switch, directly driven
by the common operating shaft. Each disconnect switch and grounding switch shall furnished with
sufficient Nos. of NO – NC as per entire scheme requirement plus two (2) NO-NC electrically independent
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contacts terminated up to terminal board, at user’s disposal. The auxiliary switches shall indicate the
position of the switch contacts, and shall be independent of the motor operation.

3.2.4 Position Indicators

3.2.4.1 Mechanically connected position indicators shall be provided externally to permit observation of
close/open position of the disconnect switch and grounding switch. The place of Position Indicators
should be easily visible from the place of operation of respective equipment.

3.2.4.2 Visual verification shall be provided for each pole of each disconnect switch and grounding switch to
permit visual inspection of each switchblade position.

3.2.5 Technical Data Requirement: Disconnectors:

(To be customized by utility as per requirements & capacity)

Sr No. Particulars Parameters

1) Enclosure Three Phase

2) Enclosure material Aluminum Alloy

3) Rated voltage 72.5 kV

4) Rated current 1600 A

5) Rated short-time current 25 kA rms, 3 sec

6) Rated control and operating voltage 110/220 V DC

7) Type of operating mechanism Motor operated

8) Type Mechanically ganged operated

9) Rated insulation level

a) Power frequency withstand voltage

- phase to phase, between phases 140 kV rms

- Across the isolating distance 160 kV rms

b) Lightning impulse withstand voltage

- phase to phase, between phases 350 kV peak

- Across the isolating distance 375 kV peak

10) Mechanical Endurance Class M1
11) Bus transfer switching capability (% of rated current) 80

12) Rated bus charging current 0.1 A

3.2.6    Low-voltage test provision:

A low-voltage test provision may be supplied with a grounding switch to permit test voltages of up to
10kV (optional 2.5kV) and upto 200 A to be applied to the conductor without removing SF6 gas or other
components, except for ground shunt leads.
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3.3    Fast Acting Grounding Switches

3.3.1 General.

3.3.1.1 Fast acting grounding switches can be located at the terminal of HV/EHV overhead line/ cable. They
shall be able to switch safely load currents of overhead lines. They must have fault making capability
and be able to switch on a live line. Applicable standards are IEC 60129, 60517, 61129.
The fast acting grounding switches shall comply with the following general requirements of fast acting
grounding switches and the latest revision of the relevant IEC specifications.

3.3.1.2 Fast acting grounding switches shall be of three phase, encapsulated, three phase linkage group
operated by a maintenance-free self contained electrical motor. They shall also have facilities for
emergency manual operation and the necessary operating handles or hand cranks shall be supplied.

3.3.1.3 Fast acting grounding switches shall be electrically or mechanically interlocked with related
disconnector, to prevent the fast acting grounding switch from closing on an energized bus section.

3.3.1.4 All main contacts, male and female, shall either be silver plated or shall have silver inserts.

3.3.1.5 Each fast acting grounding switch shall open or close only due to motor-drive or manual operation but
shall be operable from local only. The switch contact shall not move due to gravity or other means,
even if a part fails. Once initiated, the motor mechanism shall complete an open or close operation
without requiring the initiating contact to be held closed.

3.3.1.6    Each fast acting grounding switch shall be fully insulated and connected to ground by a removable bolted
link in order that the grounding switch may be used for various test purposes. The insulation shallbe
capable of withstanding an applied power frequency voltage of 5 kV.

3.3.2 Operation Mechanism.

3.3.2.1 Mechanisms shall be coupled either mechanically or electrically or by both, so that all three phases
of any particular fast acting grounding switch operate simultaneously without any
discrimination.

3.3.2.2 All mechanisms shall be equipped with a motor suitable for operation from the auxiliary supply,
and a set of springs so arranged that energizing of the motor will cause the springs to be charged
and then released. The springs in turn shall close the fast acting grounding switch.

3.3.2.3 Motors shall be suitable for operation at any voltage between 80% and 110% of the rated auxiliary
voltage, measure at the motor terminals.
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3.3.2.4 For emergency situations manual operation shall be possible. Handles or hand cranks shall be
provided, together with all necessary operation rods and rod guides.

3.3.2.5 The auxiliary energy shall be electrically uncoupled from the motor when the switch is operated
manually.

3.3.2.6 The mechanisms shall be arranged for locking in the open and in the closed position.

3.3.3 Auxiliary Switches

Each fast acting grounding switch shall be furnished with sufficient Nos. of NO – NC as per entire scheme
requirement plus two (2) NO-NC electrically independent contacts, suitably terminated at terminal blocks, at user’s
disposal. The auxiliary switches shall indicate the position of the switch contacts, and shall be independent of the
motor operation.

3.3.4 Position Indicators

Mechanically connected position indicators shall be provided externally to ascertain the open/close position of the
grounding switch. It should be easily visible from the place of operation of equipment.

Visual verification shall be provided for each pole of each disconnect switch and grounding switch to
permit visual inspection of each switchblade position.

3.3.5 Test Facility

Each fast acting grounding switch shall be fully insulated and connected to ground by a removable bolted link in
order that the grounding switch may be used for various test purposes. The insulation shall be capable of
withstanding an applied power frequency voltage of 5 kV.

High speed earthing switches shall be capable of interrupting line coupling currents upon opening and in worst
conditions closing.

3.3.6 Technical Data Requirement: High Speed Earthing Switch:

(To be customized by utility as per requirements & capacity)

S.No. Particulars 66 kV

1) Enclosure Three phase

2) Enclosure material Aluminum Alloy

3) Rated voltage 72.5 kV

4) Rated short-time current 25 kA rms, 3 sec

5) Rated peak withstand current 62.5 kA peak
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6) Type of operating mechanism Motor operated

7) Rated control and operating voltage 110 / 220 V DC

8) Power frequency withstand voltage 140 kV rms
across the open gap 160 kV rms

9) Lightning impulse withstand voltage 350 kVp
across the open gap 375 kVp

10) Electrical Endurance class E1
11) Rated induced current switching capability As per IEC 62271 – 102 class B

Maintenance Earthing Switch: 66 kV

1) Enclosure Three phase

2) Enclosure material Aluminum Alloy

3) Rated voltage 72.5 kV

4) Rated short-time current 25 kA rms, 3 sec

5) Type of operating mechanism Motor operated

6) Electrical Endurance class E0

7) Power frequency withstand voltage 140 kV rms
across the open gap 160 kV rms

8) Lightning impulse withstand voltage 350 kVp
across the open gap 375 kVp

3.4    Current Transformers:

3.4.1 General

3.4.1.1 The current transformers provided for each phase shall be supplied in accordance with the
following general requirements and the latest revisions of the relevant IEC 60044specifications.

3.4.1.2 The current transformers must be suitable for continuous operation when installed on the
conditions.

3.4.1.3 The current transformer shall be ring / toroidal type, multi ratio with fully distributed secondary
windings with relay accuracy as per IEC 60185 (1987), incl. IEC 60044-4 (1992), multi core as per
requirement and shall be mounted inside the high voltage enclosure.

3.4.1.4 The secondary terminals of current transformers shall be placed outside the high voltage
enclosures, mounted in suitable, accessible terminal boxes and the secondary leads of all the
current transformers shall be wired to shorting type terminals.
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3.4.1.5 It shall be possible to test each current transformer without the removal of gas through the
insulated grounding switches.

3.4.1.6 The number and position of the current transformers shall be relative to the circuit-breakers,
disconnecting switches and ground switches as detailed in the single line diagram.

3.4.1.7 The rating, No of cores, ratios, accuracy class, characteristics etc. for the individual current
transformer secondary cores shall be as specified. The various ratios of current transformers shall
be obtained by changing the effective number of turns on the secondary winding.

3.4.1.8 Each current transformer shall be provided such that the enclosure current does not affect the
accuracy or the ratio of the device or the conductor current being measured. Provision shall be
made to prevent arcing across the enclosure insulation.

3.4.2 Rating and Diagram Plates

Rating and diagram plates shall be provided. The information to be supplied on each plate shall be as
specified in the relevant IEC specification, which shall be given for the tap for which the rated
performance is specified and for each transformer core.

3.4.3 Technical Data Requirements (To be customized by utility as per requirements & capacity)

66KV class CT - Bay wise core requirement considering 20 MVA Transformer

Core
No

Purpose Ratio Output
burden

Accuracy
class

Instrument

security

factor

Min. Knee

point

voltage at

highest

rated

current

Max.
excitatio

n

current
at KPV

Max. CT

Rct

Sec. at

highest

ratio

Feeder bay
1 Metering 600-300 / 1 15 0.5 <5 -- -- --
2 Dir. O/C-E/F

Protection
600-300 / 1 10VA 5P 10 -- -- --

3 Dir. O/C-E/F
Protection

600-300 / 1 10VA 5P 10 -- -- --

Transformer bay (HV)
1 Metering 200-100 / 1 15 0.5 <5 -- -- --

2 Non - Dir. O/C-E/F
Protection

200-100 / 1 10VA 5P 10 -- -- --

3 Differential
Protection

200-100 / 1 -- PS -- 600V 25 mA < 5 Ohm

4 Differential
Protection

200-100 / 1 -- PS -- 600V 25 mA < 5 Ohm

Bus coupler bay
1 Metering 600-300 / 1 15 0.5 <5 -- -- --
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2 Non - Dir. O/C-E/F
Protection

600-300 / 1 10VA 5P 10 -- -- --

3 Non - Dir. O/C-E/F
Protection

600-300 / 1 10VA 5P 10 -- -- --

3.5.1           VOLTAGE TRANSFORMER:

3.5.1.1 SF6 insulated:

Each voltage transformer shall be metal enclosed, SF6 insulated in accordance with
relevant IEC 60044. The location, polarity, ratios, and accuracy shall be as specified.

3.5.1.2 Construction:

VTs should be in segregated compartment and not forming a part of bus bar. Transformers
should be of either plug-in construction or the disconnect-link type, and be attached to the gas-
insulated system in such a manner that they can be easily disconnected while the system is
being dielectrically tested.

Alternately, a voltage transformer designed so that it does not have to be disconnected during
dielectric testing may be specified. The metal housing of the transformer should be connected to the
metal enclosure of the GIS with a flanged, bolted, and gasketed joint so that the transformer housing
is grounded to the GIS enclosure. Adequate measures shall be provided to prevent any unacceptable
impact on the secondary control and protection circuits, which might result from fast transients (VFT)
or Ferro-resonance.

3.5.1.3 Covers and shields:

Special covers and any necessary corona shields should be supplied so that the system can be
pressurized and dielectrically tested after removal of the transformer.

3.5.1.4 Primary and secondary terminals:

Primary and secondary terminals should have permanent markings for identification of polarity, in
accordance with IEC.

3.5.1.5 Provision shall be made for grounding of the secondary windings inside the local control cabinet.

3.5.1.6 Test condition for tests at site: Power frequency tests for the completed GIS at site shall be possible
without removing the VT. The primary and secondary neutral terminal points, intended to be earthed,
should be insulated and shall withstand power frequency voltage of 3 kV rms for 1 minute. The VT shall
be capable to withstand discharge current arising from capacitance of underground cable circuits.
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3.5.1.7       Technical Data Requirement:

S. No. Particulars Parameters

1) Rated voltage 66 kV

2) Highest system voltage 72.5 kV

3) Rated frequency 50 Hz

4) P F (dry) withstand voltages 140 kV

5) Voltage factor 1.2 continuous

6) 1.2/50 micro sec. lightning impulse withstand voltage 350 kVp

7) Earthing Effective

66 KV class PT Core Details


Core Purpose Ratio Burden Class of accuracy

1 Metering 66KV/√3
110V/√3 50 VA 0.5

2 Protection 66KV/√3
110V/√3 50 VA 3P

3 Protection 66KV/√3
110V/√3 50 VA 3P

3.5.2 BUSHINGS:

Outdoor bushings shall be provided for connection of conventional external conductors to SF6 GIS if asked
in general layout plan.

Suitable clamp & connectors shall be supplied with bushing. The dimensional and clearance requirements
for the metal clad enclosure shall be maintained as per requirement of relevant standards.

All the bushings shall have an impulse & power frequency withstand level that is higher or equal to the
level specified in cl. 2.3.

Only SF6 insulated composite silicon bushings will be accepted. The terminals on the outdoor bushings
shall be a solid stem with dimensions specified.

3.5.3 Metal-Enclosed Surge Arresters:

The 60 kV, hermetically sealed, Gapless, ZnO, Surge arrestor, suitable for use with GIS, for each phase, at
the 66 kV line underground cable entry terminals of GIS shall be provided, if indicated in Schedule of
requirements. Each Surge Arrester shall be provided with self leakage current monitoring device at
convenient elevation.
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They shall have adequate thermal discharge capacity for severe switching surges, long duration surges
and multiple strokes. The surge arresters when provided with pressure relief devices shall be capable of
withstanding the internal pressures developed during the above discharges without operation of the
pressure relief devices.

Surge Arresters, if any provided, shall be of either the “plug-in” construction or the disconnect-link type
and be attached to the gas-insulated system in such a manner that they can be readily disconnected from
the system while the system is being dielectrically tested. The metal housing of the arrester shall be
connected to the metal enclosure of the GIS with a flanged, bolted joint.

The ground connection shall be sized for the fault level of the GIS. It shall be insulated from the GIS-
enclosure and grounded externally to permit periodic maintenance and monitoring of the leakage current.

If the arresters are not equipped with removable links, special covers and any necessary corona shields
should be supplied so that the system can be pressurized and dielectrically tested after removal of the
arrester.

Access to the arrester ground connection, when it is provided with means for leakage current monitoring
should not be obstructed.

3.6    Insulating Gas and gas leakage rate

The GIS shall be furnished with sufficient sulfur hexa fluoride (SF6) gas to pressurize the complete system
in a sequential approach, one zone or compartment at a time to the rated nominal density. The
guaranteed leakage rate of each individual gas compartment and between compartments must be less
than 0.5% p.a. for the service life of equipment.

The quality of new filled-in SF6 gas shall meet the following requirements in line with IEC 60376.

SF6 > 99.90 % by weight

Air < 500 ppm by weight (0.25 vol.-%)

CF4 < 500 ppm by weight (0.1 vol.-%)

H2O < 15 ppm by weight (0.012 Vol-%)

Mineral oil < 10 ppm by weight

Acidity, in terms of HF < 0.3 ppm by weight

Hydrolysable fluorides,

In terms of HF < 1 ppm by weight
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3.7 Reuse or recycling of removed gas:

The supplier should provide guidelines or recommended practices for the reuse or recycling of SF6 gas
removed from the equipment. These guidelines should be consistent with current industry practices, as
they pertain to the effect of SF6 on global warming; i.e. SF6 gas should be reused and recycled whenever
possible and never be unnecessarily released into the atmosphere. Clear instructions shall be provided by
bidder about handling, recycling & treatment of new and used SF6 gas.

During commissioning dew point of SF6 gas shall be measured and documented.

Components may be filled with N2 for transportation and refilled with SF6 at site.

3.8 Gas sections

The GIS enclosures (one enclosure for all the three phases) shall be divided into several gas sections
separated by gas-tight barriers. Each section shall be provided with necessary valves to allow evacuation
and refill of gas without evacuation of any other section. Location of gas barrier insulators is to be
clearly discriminated outside the enclosure by a band of distinct colour normally used for
safety purposes.

The gas system proposed shall be shown on a “gas single line diagram” and submitted with the technical
bid. It should include the necessary valves, connections, density monitors, gas monitor
system and controls, indication, orifices, and isolation to prevent current circulation. Means of
calibrating density monitors without de-energizing the equipment should be specified by the
supplier.

For the purpose of gas monitoring and maintenance, the GIS shall be divided into various individual zones
in each bay. The CB gas zone shall be independent from all other gas compartments and shall
meet the requirement of relevant IEC.

Each gas zone shall be furnished with a gas monitoring system consisting of a gas density continuous
monitoring device provided with two electrically independent contacts which operate in two stages as
follows:

a) First alarm   : At a gas density normally 5 to 10% below the nominal fill density.

b) Second alarm:   Minimum gas density to achieve equipment ratings.

In special cases determined by the supplier, a third stage with a set of contacts may be
necessary in certain areas.

Provisions shall be made for connecting pressure gauges, service cart, and moisture test instrumentation
to any one of the gas sections.



Volume-III : Section-III
Technical Specifications for IPDS

148

IPDS/SBD/R0

Permanent Gas Treatment Devices:

Means shall be provided inside each enclosure for treating the SF6 gas by the use of Desiccants, driers, filter, etc. to

remove impurities in the gas. All gas compartments shall be fitted with static filter material containers that will

absorb residual and entering moisture inside the high voltage enclosures. Filters inside the breaker compartment shall

also be capable of absorbing gas decomposition products resulting from the switching arc.

3.9 GIS Connection:

3.9.1 GIS to TRANSFORMER:

Transformers shall be connected to the GIS by termination of 66 kV XLPE power cable. The connection
between GIS and high voltage cable at GIS end shall be done through cable termination / cable sealing end.
For transformer end connection the cable termination on structure shall be provided outdoor, if specified in
schedule of requirements. The plug in cable sealing ends for XLPE cables shall consist of gas tight plug in
sockets and prefabricated plugs with grading elements of silicone rubber.

3.9.2 GIS to LINE:

The 66 kV line will be terminated to GIS by XLPE power cable

3.9.3 66 kV Power Cable connection:

The connection between GIS and high voltage cable at GIS end is done through cable termination / cable

sealing end. Plug in cable sealing ends for XLPE cables shall consist of gas tight plug in sockets, and prefabricated

plugs with grading elements of silicone rubber.

A separate cable basement is provided for cable entry, its distribution and installation.

The design of the cable end box shall fully comply with the IEC standard. The type and size of
cable is specified. All end cable modules shall be suitable for connecting single core, XLPE
specified cable.

Necessary provision for termination of specified nos. of such power cables shall be made in GIS. GIS supplier

shall either carry out the work of termination or coordinate with cable terminator for such connection as

specified in schedule of requirement. Provision shall be suitable for terminating cable size and type approved

by utility.

3.10   Local & Remote Control and Operation

3.10.1 General

One local control cabinet (LCC) for GIS shall be supplied for the local control and operation of each bay. Each LCC
shall contain the local control, interlocking, operation and indication devices for the associated GIS bay.
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The LCC shall be mounted on each GIS bay. The LCC’s shall be located with sufficient space for access and the
possibility to work at the equipment even when the LCC doors are open, or directly at the switch-gear in front of the
related circuit breaker.

The LCC’s shall be installed indoor and care must be taken with the design to ensure that all LCC’s are drip and splash
proof. The LCC’s shall also be dust and vermin proof. The control and operation circuits shall be well shielded and
with safety measures to protect operator from touching energized parts. Power frequency withstand of control
circuits shall be 2 kV for 1 minute.

The LCC should have required arrangement for control and operations of GIS from Remote i.e. from the control room

through SCADA compatible control and protection panel.

The LCC shall include all required functions for control and supervision of a complete GIS as well as the marshalling
of all connections to and from the GIS bays.

Safe station operation is ensured through following base functions.

i) Feeder & station interlocking, depending on the position of all high voltage components with their
blocking functionality.

ii) Blocking of commands when crank handle of disconnector or earthing switches is introduced.
iii) Extensive  circuit  breaker  supervision  through  “Anti-Pumping”,  pole discrepancy, Gas density and

position supervision of circuit breaker,

3.10.2 Required features for conventional local control cabinets

The LCC’s shall be provided with the following features:

a) A mimic diagram showing the single line diagram. Position indictors, on/off switches for the HV devices and
local / off / remote switches shall be installed on or adjacent to the various symbols of the mimic diagram.

The following devices shall be supplied as a minimum:

 Circuit breaker control switches with ON – OFF indicating lamps. – Circuit breaker “local-remote” selector
switch.

 Disconnect switch, control switch with ON – OFF indicating lamps.
 Grounding switch, control switch with ON – OFF indicating lamps.
 Mimic bus including symbols according to the single line diagram.
 Monitoring control of all high voltage switching devices in a bay.
 Digital display of current, voltage, active and reactive power, power factor etc.

b) Any interposing relays and control switches associated with the circuit breakers disconnect switches,
grounding switches etc.

c) The alarm and indication for devices specified e.g. gas, DC & AC supervision.
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d) Fuses and links. These shall be installed in the interior of the LCC’s
e) Terminal blocks for the terminating and marshalling of auxiliary supply circuits, control, interlocking, and

indication & alarm circuits from the GIS and for cable connections to the remote control room or the owner’s
control system.

f) Each LCC shall be furnished with a guarded resistance heater to prevent the internal equipment from
humidity deposit. The heater shall be rated 230 V AC and fed through a two pole fused disconnect switch.

g) A fluorescent lamp and a duplex convenience outlet rated 230 V AC, 15 amps with ground fault interrupter
shall be installed in each LCC.

h) The Local control cubicle shall be fitted with pre wired interface terminal blocks for connection to user’s
control & protection panels. The interface includes CT & PT inputs for protection & measuring system,
Protection trip 1 & 2 signals, Aux switch contacts etc.

3.10.3 Wiring Requirements

i) Each circuit breaker shall have control suitable for operation on 110 V DC with two electrically independent
trip circuits. The miniature circuit-breakers (MCB) shall be provided for the closing circuit and an
independent separate switch fuse unit of suitable rating shall be provided for the primary and back up trip
circuits.

ii) Wiring shall be complete in all respects to ensure proper functioning of the control, protection, and
monitoring and interlocking schemes.

iii) DC circuit for trip coil 1 & 2 shall be wired separately.
iv) Wiring shall be done with flexible 1100V grade, FRLS, PVC insulated, switchboard wires with 2.5 mm2

stranded copper conductor. The control wire in a grouped environment shall not convey flame, continue to
burn. Wiring between equipment and control cubicle shall be routed through G.I. rigid conduits and shall be
done by PVC & screened cable only, with safety measures to protect operator from touching energized
parts.

v) Each wire shall identify at both ends with permanent markers bearing wire numbers as per Contractor's
wiring diagram.

vi) Wire termination shall be done with crimping type connectors with insulating sleeves. Wires shall not be
spliced between terminals.

vii) All spare contacts of relays, push buttons, auxiliary switches etc. shall be wired up to terminal blocks in the
control cubicle.

viii) Terminal blocks shall be 1100V grade, stud type with engraved numbers suitable for termination of at least
two numbers of 2.5 mm2 stranded copper conductor. Terminal blocks for CT, PT, auxiliary AC & DC supply
shall be disconnecting link type.

ix) Not more than two wires shall be connected to any terminal. Spare terminals equal in number to 20% active
terminals shall be furnished.

x) Terminal blocks shall be located to allow easy access. Wiring shall be so arranged that individual wires of an
external cable can be connected to consecutive terminals.

xi) Terminal connectors that carry power supply should be shrouded from adjoining connectors.
xii) Manufacturer shall provide all control wiring and terminations internal to the switchgear, and connecting the

switchgear to the bay control cabinets.
xiii) All control cables shall be shielded. Cable shields shall be grounded. Grounding connections shall be as short

and direct as possible and shall terminate at the point of entry to cabinets or terminal boxes.
xiv) Co-axial type cable glands suitable for use with shielded cables shall be used at each termination.
xv) All control cables shall be installed and terminated in such a manner as to limit the effects of transient

electromagnetic voltages on the control conductors to an acceptable level.
xvi) Any cabling within GIS shall be supported on cable tray. No cable shall be in hanging position.
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xvii) Insulator cones shall be embedded in full return current carrying metal   fixing   rings   in   order   to   avoid
mechanical stresses to the cast resin part and to impart full conductivity across   the   flange   connection.
Earthing   of   different   gas compartments/enclosures is not allowed with cross bonding with any metal
strips.

3.10.4 Connections within the GIS and their LCC’s

All cable connections between the various GIS modules and the LCC’s shall be made by prefabricated multi-core
cables with multipoint plug in connections on both the ends. PTs & CTs circuit shall be wired with crimped type

copper lugs.

All cables shall be shielded and adequate for their application (indoor / outdoor). The cables shall be fire retardant
low smoke.

The length and the number of terminal points of control wiring & SF6 gas connections shall be minimized.

The electrical connections between the various gas sections shall preferably be made by means of multiple contact
connectors so that electrical connection is automatically achieved when bolting on section to another. The surface
of the connector fingers and conductor tubes on such connections shall be silver plated.

3.11   Name plates

Name plates of the following types shall be furnished in a convenient central location to provide information
for operation and maintenance.

a) Gas Single Line Diagram showing all HV devices in a single line diagram with the gas sectionalizing of
the GIS indicated. Also shown shall be the GIS nomenclature, a legend, Manufacturer’s type and serial
number and year of manufacture.

b) GIS Rating / Name plate:

Manufacturer’s name & address, type & designation, Sr. No, Maximum ambient temperature,
System frequency, Maximum continuous voltage, Maximum continuous current at 40oC ambient
temperature, Basic Impulse Level, Power Frequency one minute voltage, Short circuit current,
rms., symmetrical Short time (rms) current & duration, symmetrical Momentary current, peak,
Total weight of gas at rated density, Rated gas pressure at 20oC. Opening pressure of the
bursting disc, recommended moisture limits of insulation gas (PPMV), Auxiliary voltages,
Contract/Purchase Order numbers, Total weight of the equipment

c) Equipment nameplate containing nameplate rating information for all HV modules (like circuit
breaker, disconnect switches, current transformer, voltage transformer, surge arrester, etc.) as required
in relevant IEC.
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d) Nameplates showing serial numbers and similar data specific to individual components shall be
mounted on the components. Each instrument transformer must have its own rating plate mounted
adjacent to each terminal box cover, will all terminal and ratio markings. Each bay auxiliary control cubicle
must be identified with its designation to which it is assigned.

3.11.1 Bidder shall specify the number of skilled / semi-skilled / unskilled persons, supervisors and Engineers
required to be deputed for complete erection, testing, commissioning of GIS board.

3.12   Type Tests:

Following type test reports from NABL laboratory, as specified in IEC standard 62271 – 203 &62271-100 (amended
up to date) shall be submitted for the offered type, rating of GIS invariably with the technical bid. Bid without type
test reports will not be considered for evaluation. The type test reports shall not be older than FIVE years and shall
be valid up to expiry of validity of offer.

1. Tests to verify the insulation level (Lightning impulse, Switching impulse and ac withstand test with
PD) test on each GIS device (CB, Disconnector, bus, etc).

2. Dielectric tests on auxiliary circuits.
3. Tests to prove the radio interference voltage (RIV) level.
4. Tests to prove the temperature rise of any part of the equipment and measurement of the resistance

of the main circuit.
5. Tests to prove the ability of the main and earthing circuits to carry the rated peak and the rated short

time withstand current.
6. Tests to verify the making and breaking capacity of the included switching devices.
7. Tests to prove the satisfactory operation of the included switching devices.
8. Tests to prove the strength of enclosures.
9. Verification of the degree of protection of the enclosure.
10. Gas tightness tests
11. Electromagnetic compatibility tests (EMC).
12. Additional tests on auxiliary and control circuits.
13. Tests on partitions.
14. Tests to prove the satisfactory operation at limit temperatures.
15. Tests to prove performance under thermal cycling and gas tightness tests on insulators.
16. Corrosion test on earthing connections (if applicable).
17. Tests to assess the effects of arcing due to an internal fault.
18. Tests on solid dielectric components (operating rods, spacers, etc)
19. Seismic test
20. Test on Auxiliary switches (Electrical & Mechanical Endurance, Heat run, IR & HV test)

Important note for type tests: The type test report shall be submitted for the offered class and rating of GIS.
However, the type test report for higher class/rating can be accepted for scrutiny of technical bid but the same test/s
shall have to be carried out on the offered class/rating GIS. Bidder shall invariably confirm to carry out the required
type test/s, special tests, before commencement of supply, without affecting delivery schedule, free of cost, at NABL
approved laboratory, or at suppliers works in presence of Utility representative, in the event of order.
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3.13   Routine / Acceptance Testing:

During manufacture and on completion, all equipment shall be subjected to the Routine tests as laid down in IEC
Standard IEC 62271-203. All the acceptance tests shall be carried out in presence of Utility representative on offering
the material for inspection and testing by successful bidder. Tests shall include the following:

1. Dielectric test on the main circuit.
2. PD test
3. Tests on auxiliary and control circuits.
4. Measurement of the resistance of the main circuit.
5. Tightness test.
6. Design and visual checks.
7. Pressure tests of enclosures.
8. Functional tests
9. Tests on auxiliary circuits, equipment and interlocks in the control mechanism.
10. Pressure test on partitions.

3.14 Test Certificates:

a. Certified reports of all the tests carried out at the works shall be furnished in required number copies
for approval of the Owner.

b. The equipment shall be dispatched from works only after receipt of Owner/ Purchaser's written
dispatch clearance & approval of the test reports.

c. Routine test certificates of bought out components shall be furnished.

d. Type test certificate on any equipment or component if so desired by the Owner shall be furnished.
Otherwise the equipment shall have to be type tested, free of charge, to prove the design.

3.15 Tests after installation of complete GIS at Site:

After installation and before being put into service, the GIS shall be tested in order to check the correct
operation and dielectric integrity of the equipment as laid down in IEC 62271-203. The successful bidder
shall furnish a commissioning test plan and a statement method for the tests on site. Tests shall include the
following:

1. Dielectric tests on the main circuits.
2. Dielectric tests on auxiliary circuits.
3. Measurement of the resistance of the main circuit.
4. Gas tightness tests.
5. Checks and verifications.
6. Gas quality verifications.
7. On site power frequency voltage withstand test with PD test.
8. Tests as per IEEE C37.122.1 clause 4.10.5
9. Functional & interlock tests for all items
10. Demonstration of operational compatibility with SCADA, if installed
11. Visual inspection, checks & verifications.
12. Mechanical operation tests of circuit breakers, Disconnectors and earthing switches and high-speed

earthing switches
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13. Insulation resistance measurement
14. Tests on CTs and PTs
15. Tests on Surge Arresters

3.15.1 Required test equipment

During the onsite tests, the supplier shall provide all necessary test facilities and equipment for the switch-
gear power frequency tests, i.e. test bushing or test cable, test adapter, test transformer or resonant test set
etc.

3.16 SPARES:

Bidder shall submit a list and supply of following spares.

i)        Recommended    spare    parts    for    three    (3)    years    after guarantee period of satisfactory
and trouble-free operation.

ii)       Commissioning spares

iii)      Maintenance spares

iv)      Special tools, tackles & spanner required during commissioning, operation and maintenance.

v)        Viewing mechanism

vi)      Spare GIS modules of CT, Breaker and Isolator & LA. All spares indicated in list for above shall be
considered in the scope of supply.

Each list shall be complete with specification, ratings, type, make, identification number, unit rate, quantity etc.

3.17 DRAWINGS, DATA & MANUALS:

Drawings, Data and Manuals shall be submitted in triplicate with the bid and in quantities and procedures as specified
in General Conditions on Contract and/or elsewhere in this specification for approval and subsequent distribution
after the issue of Letter of Intent.

To be submitted with the Bid:

1. Typical general arrangement drawings of the equipments indicating space requirement, room dimensions,
crane capacity etc.

2. Technical Specifications of equipment and special tools explaining construction features, principle of
operation, special features etc.

3. Comprehensive QAP, FQP, SLD, Gas Schematic diagram, Technical brochures, building requirements, Earth
mat design, List of recommended spares, special tools or fixtures, O&M manuals, environmental guide for
handling SF6 gas & decommissioning, estimated time schedule for installation & commissioning, bill of
materials, and any other documents required for successful commissioning & operation of complete GIS.
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4. Control and protection:

Block & principle diagram showing proposed scheme, layout & equipment arrangement drawings,
catalogues & brochures of offered devices.

Successful bidder shall submit 3 sets of spiral bound volume of following drawings & data for approval
before commencement of supply:

1. A comprehensive Manufacturing Quality assurance plan with effective quality assurance system.

2. Field Quality plan indicating instruction & procedures sequenced for storage, assemble, maintenance
and disassembly.

3. Assemble and maintenance clearance requirements.
4. Dimensional general arrangement drawing showing disposition of various fittings, name plates

indicating equipment ratings.
5. Structure Plan with details and loading
6. Foundation plan indicating loadings for all GIS equipment, supporting structure and anchor bolt

arrangements.
7. Assembly drawing for erection at site with part numbers and schedule of materials Transport/shipping

dimensions with weights.
8. Control schematic and wiring diagrams.
9. Gas schematic Diagram
10. Gas system installation procedures, gas handling procedures.

11. Grounding arrangement and ground bus details including Manufacturer’s recommendation on
Grounding of reinforcement bars of Column foundation.

12. Calculation of Voltage rise for GIS enclosure
13. Calculated point to point resistance for each assembly.
14. Calculation for Surge Protection
15. Design Calculations for Bus-bar sizing, Short circuit forces and vibration on Bus-bar & each equipment,

thermal stability and losses.
16. Any other relevant drawing or data necessary for satisfactory installation, operation and maintenance.
17. Operating instruction & manuals for GIS and its accessories
18. The manual shall clearly indicate method of installation, checkups and tests to be carried out before

commissioning of the equipment.
19. The bidder shall note that the approval of drawings & documents by the Owner does not relieve him of

his contractual obligation.

The bidder may note that the drawings, data and manuals listed herein are minimum required only. The bidder shall
ensure that all other necessary write-up etc. required to fully describe the equipment are to be submitted with the
bid.

All drawings shall be prepared by using AutoCAD and documents shall be generated using Electronic version. The
paper copy of the drawings & document shall be submitted for approval & reference. All final drawings and
documents shall be submitted in CD in AutoCAD and MS office format as applicable for Owner’s future reference. Also
AutoCAD version of Main GA drawings is to be submitted for Owner’s layout finalization.
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3.18 MAINTENANCE:

The operational integrity of the GIS switchgear shall not subject to external influences, such as pollution, moisture,
dust etc. As a consequence of this GIS switchgear should be practically maintenance free, however, the details of
inspection required at regular interval shall be indicated in the offer. Visual inspection shall be required not below 2
(two) years interval.

Inspection shall not be required often than every 10 years. During inspection it must not be necessary to open the
switchgear enclosures for interrupt operation of substation. Provision of functional testing of the close and trip coils,
auxiliary switches, pressure and control switches etc. shall be provided. Following minimum maintenance period shall
be accepted.

(a) Circuit breaker: 5000 closing and opening or 20 interruption at max rated current

(b) Disconnector: 5000 closing and opening operations.

(c) Fast acting earth switch: 2000 closing and opening operations or 2 making operations on to max rated
fault current.

The bidder shall provide the services of experienced persons, supervisors, engineers, experts, etc., for complete
specified work for satisfactory operation.

The bidder shall have dedicated localized after sales & service team which should be capable any activity to operate
complete GIS satisfactorily.

3.19 GIS Building

The GIS building, if it is a part of schedule of requirements, shall comply with the requirements of Civil
specifications.

The proposed arrangement of building and positions in which the switchgears shall be installed relative to
lines, transformers, cable circuit and any other switchgear of any other voltages will be indicated in general
arrangement layout. The overall height of building shall allow for overhead traveling crane.

3.20 Design information to be submitted by bidder.

The bidder shall provide complete floor plan detailing the fixing positions, levels and size of fixing bolt
pockets and foundation required for all equipments. Drawings giving similar details shall be provided.

All static and dynamic loads plus dimensional tolerances shall be given on these drawings.

3.21 Guaranteed and technical particulars as called for in attached SCHEDULE ‘A’ shall be furnished along
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with the technical bid.

3.22 Training:
Training to ……. (…) persons of Utility on construction, installation, commissioning and O&M shall be
imparted by bidder free of cost.

Duration of the complete training shall be 7 working days, covering minimum below specified curriculum.

Any other specific area may be brought to notice and included.

1. General Explanation for GIS
2. Layout and Architecture of GIS
3. Gas Sectionalisation of GIS
4. Construction of CB
5. Operating Mechanism of CB
6. Maintenance of CB
7. Overhaul of CB (Interrupting chamber)
8. Overhaul of CB (Operating Unit)
9. Construction of DS/ES
10. Maintenance of DS/ES
11. Overhaul of DS/ ES
12. Construction of Bus/ Cable head/ SF6 – air bushing
13. Maintenance of Bus/ Cable head/ SF6 – air bushing
14. Overhaul of Bus/ Cable head
15. Overhaul of various transformer connections
16. Operation of GIS with SCADA (if SCADA installed)
17. Construction & Maintenance of Lightning Arrester
18. Construction & Maintenance of VT/CT
19. Construction & Maintenance of Local control panel

20. Erection of GIS at site.
21. Installation & Testing of GIS at site
22. Type tests of GIS
23. Routine tests of GIS.
24. Faults simulation of GIS
25. Localization of GIS fault.

Bidder shall at his cost arrange for the above training facilities. The purchaser shall bear all TA/DA expenses of all
the trainees.

3.23 Shipment storage and installation:

All equipments shall be suitably packed and protected during shipment/transportation. Each shipping unit shall be

sealed in a clean dry condition with leak-tight shipping covers securely mounted for shipment. All covers to be
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removed during installation shall be clearly marked. Each shipping section shall be carefully sealed and filled with dry

gas to a slightly positive pressure to prevent the entrance of moisture and contamination.

The packing method for the GIS equipment shall be standard and it shall be guaranteed that each component of the
equipment will not be damaged, deformed or lost. The storage instructions shall be submitted by bidder for long term
storage. Component requiring indoor storage shall be so identified. Gas insulated switchgear (GIS) shall be properly
packed to protect during ocean shipment, inland transport, carriage at site and outdoor storage during transit and at
the site. Completely assembled bays (subject to transport limitations) of the GIS shall be transported as one shipment
unit.

Packing materials shall be dust and waterproof. All packages shall be clearly, legibly and durably marked with uniform
block letters on at least three sides. Fragile items like bushings, CTs, VTs, LAs and fully assembled bays shall be
securely packaged and shipped in containers. Silica gel or approved equivalent moisture absorbing material in small
cotton bags shall be placed and tied at various points on the equipment wherever necessary.

As far as possible, transshipment should be avoided.

Impact recorders (Accelerometers) shall be provided on the packages to confirm that GIS has not suffered any shocks
during shipment, transport, handling, etc. The impact recorders readings are to be noted on receipt of equipment at site
and reported to user & manufacturer, in case the readings are exceeding the permissible values. It shall be at discretion
of user to accept or reject the same.

3.24 QUALITY ASSURANCE

Superior quality control system shallbe adopted to assure high product quality. Raw materials of the best

commercial grade quality and high reliability shall be used in the manufacture of GIS. High reliability of

materials shallbe ensured so as to keep maintenance work to a minimum.

A quality assurance plan for major components such as breakers, disconnecting switches, lightning arrestors,

earth switches, etc. with in-process inspection methods, tests, records, etc. shall be submitted with the

technical bid. Customer hold points will also be included in the plan, which shall be mutually agreed by the

PURCHASER and MANUFACTURER, and approved.
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BIDDING SCHEDULE (To be filled in and signed by the Bidder)

SCHEDULE ‘A’

SCHEDULE OF GUARANTEED TECHNICAL PARTICULARS FOR GAS INSULATED SUBSTATION

Sr No Particulars To be Filled by BIDDER

1 General
2 Name of manufacturer (OEM)
3 Country of Origin
4 Delivery from (location)
5 Type & Designation
6 Type tested at

Name of Laboratory

Address of laboratory

7 Installation (indoor or outdoor)
8 Standards applicable
9 No. of Phases

10 Single or Three Phase design
11 Configuration

i Number of Feeder bays
ii Number of transformer bays
iii Number of Bus coupler bay
iv GIS to transformer connection
v GIS to Feeder connection
vi Number of VT

vii Number of SA
Future extension possibility

12 Service conditions
i Ambient Air Temp. in Deg. C
ii Max Temp. in Deg. C
iii Min Temp. in Deg. C
iv Daily Average Temp. in Deg. C
v Solar Radiation W/sq mtr
vi Altitude above MSL, in mtr
vii Pollution class
viii Creepage distance, in mm/kV
ix Relative humidity
x Condensation
xi Vibration level
xii Noise level
xiii Induced Electromagnetic Disturbance, in kV
xiv Seismic conditions

a Vertical
b Horizontal
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13 Enclosure
i Code of pressure vessel
ii Type of manufacturing
iii Design temperature in Deg.C
iv Material
v Material grade & applicable standard
vi Outside diameter in mm
vii Minimum Wall Thickness, in mm
viii Painting Shade & Thickness

a - External
b - Internal
ix Degree of Protection
x Inductance in H/mt
xi Capacitance in pF/mt
xii Resistance in Ohm/mt
xiii Expansion Bellow

a Material
b Min allowable adjustable displacement

Longitudinal

Transverse
xiv Sealing system

a Type
xv Estimated life in years
xvi Barrier

a Material
b Dielectric strength

14 Support Structure
i Material
ii Minimum thickness of galvanizing
iii Foundation channels /Anchor bolts

15 Grounding
i Grounding Material
ii Grounding of complete GIS
iii Grounding of individual compartment
iv Grounding at flange joints

16 System Parameters
i Highest System voltage in kV
ii Rated voltage of System in kV
iii Rated voltage of Equipment in kV
iv Rated Insulation level Phase to Earth and between

Phases
a One Min Power Frequency withstand voltage kVrms

b Switching impulse withstand voltage, kVp
- Phase to Earth
- Between Phases

c Lightning Impulse withstand voltage, kVp
iv Rated Frequency
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v Rated current in Amp
vi Rated current at 50 °C (equipment) in Amp
vii Rated current at 50 °C (bus bar) in Amp
viii Rated short circuit withstand current kArms

a Duration in sec
b Peak, kAp
ix Enclosure withstand time for an internal fault in sec.

x Estimated total energy loss at
100 % of rated capacity
75 % of rated capacity
50 % of rated capacity
25 % of rated capacity

xi Measures taken to minimize Over Voltage
xii Phase labeling
xiii Auxiliary supply (AC Voltage, Frequency; DC voltage)

- Operation
- Control
- Illumination & heater

17 Delivery conditions
i Bays fully assembled at works
ii Dimensions of longest section for transportation
iii Weight of heaviest package
iv Pressure of SF6 gas during transportation
v SF6 gas monitoring system provided during

transportation
18 Bus Bar

i Configuration (Single / Double)
ii Nos of Phases
iii Material
iv Size
v Rating
vi Current density adopted
vii Current density as per type test report
viii Short time current withstand rating in kA
ix Duration
x Resistance per phase
xi Surge impedance
xii SF6 immersed insulator
a Material
b Dielectric strength

xiv Maximum Partial Discharges measured at HSV
19 SF6 Gas

i Applicable standard
ii Quantity of SF6 Gas of complete GIS at filling pressure, in

kg
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iii Quantity of SF6 Gas of largestcompartment GIS at filling
pressure, in kg

iv Nos of Gas compartments
v Quantity of SF6 Gas of individualcompartment GIS at filling

pressure, in kg

vi Maximum permissible dew point, in Deg.C
vii Composition of Gas

a SF6 > 99.90 % by weight
b Air < 500 ppm by weight (0.25 vol.-%)
c CF4 < 500 ppm by weight (0.1 vol.-%)
d H2O < 15 ppm by weight (0.012 Vol-%)
e Mineral oil < 10 ppm by weight
f Acidity, in terms of HF < 0.3 ppm by weight
g Hydrolysable fluorides,

In terms of HF < 1 ppm by weight
PRESSURE in MPa             in kG/sqcm

vii Design pressure
a Circuit breaker
b Other compartments
ix Rated filling pressure
a Circuit breaker
b Other compartments
x Type tested pressure.
a Circuit breaker
b Other compartments
xi Routine test pressure
a Circuit breaker
b Other compartments

xii Operating pressure of PRD
a Circuit breaker
b Other compartments

xiii Alarm Pressure
a Circuit breaker
b Other compartments

c CB lock out Pressure
d Over pressure signaling

xiv Maximum SF6 Gas leakage rate, in % per year
xv Density Monitor to be provided for each Individual

gas compartment.
20 Circuit Breaker

i Applicable standard
ii Type
iii Designation
iv Operating Mechanism type
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v Nos. of phases
vi Rated current in Amp
vii Mechanical Endurance class
viii Electrical Endurance class
ix Restrike probability class
x Rated SC breaking current
xi Rated SC breaking current - single phase test
xii Rated Line charging breaking current
xiii Rated Cable charging breaking current
xiv Capacitor bank switching capability,

BC1

BC2
xv Inductive current
xvi Reactive current
xvii Out of phase making & breaking current
xviii Rated short line fault current
xix TRV characteristic
xx First Pole to Clear factor
xxi Nos. of interrupters per phase
xxii Type of arc control device provided, if any
xxiii Type of arcing contacts
xxiv Material of main contact
xxv Material of Arcing contacts
xxvi Filter material
xxvii Timings of operations

a - Opening at nominal control voltage
- Opening at minimum control voltage

b Closing time at nominal control voltage
xxviii Maximum pole discrepancy time

Tripping

Closing
xxix Rated operating duty cycle

xxx Tripping Coils
- No of coils
- Rated Voltage
- Rated Current
- Rated Watts
- Resistance

xxxi Closing Coil
- Rated Voltage
- Rated Current
- Rated Watts
- Resistance

xxxii Spring Charging Motor
- Rated Voltage
- Rated Current
- Rated Watts

xxxiii Spring charging time at rated Aux supply
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xxxiv Spring charging time at min Aux supply
xxxv Maintenance required after nos. of operation at

i No load
ii Rated current
iii 25% of rated SC current
iv 50% rated SC current
v Rated SC current
e Provision of anti pumping
f No of operations after switching off of motor Aux.

supply
xxxvi Provision of Manual trip
xxxvii Electrical interlocking
xxxviii Padlocking
xxxix Type of Operation counter provided
21 DISCONNECTORS

i Applicable standards
ii Type
iii Rated current in Amp for

- Bus disconnector
- Line disconnector
- Transformer disconnector
- PT disconnector

iv Maximum Current that can be safely interrupted by the
Isolator (Amp).
- Inductive
- Capacitive

v Rate Short time withstand Current in kA, for 3 sec

vi Rated peak short time Current, kAp
vii Rated bus charging current, in Amp
viii Type of contacts
ix Material of contacts
x Current Density at minimum cross section (A/mm2)

xi Rated lightning impulse withstand voltage across the
open gap, kVp

xii Rated Power Freq withstand voltage across the open gap,
kVrms

xiii Mechanical Endurance class
xiv Type of Operating Mechanism
xv Operating Motor details

- Type
- Rated Voltage
- Rated Current
- Rated Watts

xvi Operating Time
- Closing

- Openingxvii Mechanical indication on drive shaft
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22 Maintenance Grounding Switch
i Applicable standards
ii Type
iii Rate Short time withstand Current in kA, for 3 sec

iv Rated peak short time Current, kAp
v Rated lightning impulse withstand voltage across the

open gap, kVp
vi Rated Power Freq withstand voltage across the open gap,

kVrms
vii Type of Operating Mechanism
viii Operating Motor details

- Type
- Rated Voltage
- Rated Current
- Rated Watts

ix Operating Time
- Closing

- Openingx Mechanical indication on drive shaft
23 Fast Acting Grounding Switch

i Applicable standards
ii Type
iii Rate Short time withstand Current in kA, for 3 sec

iv Rated peak short time Current, kAp
v Rated induced current switching capability

Rated capacitive current switching capabilityvi Rated lightning impulse withstand voltage across the
open gap, kVp

vii Rated Power Freq withstand voltage across the open gap,
kVrms

viii Electrical Endurance class
ix Type of Operating Mechanism
x Operating Motor details

- Type
- Rated Voltage
- Rated Current
- Rated Watts

xi Operating Time
- Closing

- Openingxii Mechanical indication on drive shaft
24 Current transformers

i Type
ii Material
iii Position of Current Transformer
iv Reference Standard
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v Rated Continuous thermal current
vi Rated Short Time current
vii Duration
a Feeder Bay CT
i Metering Core

- Ratio
- Output Burden
- Accuracy Class
- ISF

ii Protection Core -1
- Ratio
- Output Burden
- Accuracy Class
- ALF

iii Protection Core -2
- Ratio
- Output Burden
- Accuracy Class
- ALF

b Transformer Bay CT
i Metering Core

- Ratio
- Output Burden
- Accuracy Class
- ISF

ii Protection Core -1
- Ratio
- Output Burden
- Accuracy Class
- ALF

iii Protection Core -2
- Ratio
- Accuracy Class
- Minimum Knee Point Voltage at highest ratio
- Maximum Excitation Current at Vk
- Maximum Resistance at highest ratio

iv Protection Core -3
- Ratio
- Accuracy Class
- Minimum Knee Point Voltage at highest ratio
- Maximum Excitation Current at Vk
- Maximum Resistance at highest ratio

c Bus Coupler Bay CT
i Metering Core

- Ratio
- Output Burden
- Accuracy Class
- ISF
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ii Protection Core -1
- Ratio
- Burden
- Accuracy Class
- ALF

iii Protection Core -2
- Ratio
- Burden
- Accuracy Class
- ALF

25 Voltage Transformer
Type
Position of Voltage Transformer
Reference Standard
Rated Over Voltage Factor - Continuous
Short Time Over Voltage Factor
Duration
Partial Discharge Level
Thermal Rating of Primary Winding

26 Line & Bus VT
i Metering Core

- Ratio
- Output Burden
- Accuracy Class

ii Protection Core -1
- Ratio
- Output Burden
- Accuracy Class

iii Protection Core -2
- Ratio
- Output Burden
- Accuracy Class

27 Enclosed Surge Arrester
ii Name of Manufacturer
iii Arrester Class & Type (with mfr type

designation)
iv Applicable Standard
v Rated system voltage (kV)
vi Rated Arrester Voltage (kV)
vii Max continuous operating voltage (MCOV) – (kV)

viii i)Nominal Discharge Current (KA) with 8/20 Micro-
second wave
ii)Max resistive component of cont current at MCOV-mA
crest
iii)Max capacitive component of cont current at MCOV -mA
crest

ix Long Duration Discharge Class
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x Min. Energy Discharge Capability (KJ/KV rating)
xi Max. switching current impulse residual voltage (KVP) 1000

Amps 250 Amps

xii Pressure Relief Class KA (rms)
xiii High Current short duration impulse withstand level with

4/10 micro-second wave (KA) peak
xiv Over –voltage withstand capability – KV

a) 100 Seconds
b) 10 Second
c) 1.0 Second
d) 0.1 Second
e) Reference Voltage (KV)
f) Reference Current (KA)

xv Surge counter
xvi Leakage monitor

28 Local Control Cubical
i Name of Manufacturer (OEM of GIS)
ii Location in GIS
iii Material
iv Sheet Thickness
v Degree of Protection
vi Padlocking arrangement
vii Major components of LCC

- Bay control mimic diagram
- Control Switches
- Indicating lamps
- Position indicators
- Annunciation scheme
- Auxiliary relays
- Contact multiplication relays
- System parameters display
- Heater with thermostat
- Interface terminal blocks for relaying &protection

29 GIS to Line connection
i Nos of XLPE cable can be terminated
ii Type of cable termination required

30 GIS to Transformer connection
i Nos of XLPE cable can be terminated
ii Type of cable termination required

31 Maintenance
i Maximum down time for replacement or removal of any part

ii Maximum down time for degassing and re-filling the biggest
compartment

iii Time between two refilling of SF6 gas.
iv Recommended period for overhauling
v Operation and Maintenance manual attached
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vi Nearest local service centre
vii Minimum time of availability of local service
viii Availability of spares at local service centre
ix List of recommended spares attached?
x List of recommended special tools, etc attached?

xi List of commission spares attached?
xii List of maintenance spares attached?
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C) 11 KV SF6 Ring Main Units (RMUs)

1.0 SCOPE:
The specification covers site survey, engineering, manufacturing, pre dispatch testing, supply, and
transportation, unloading at site complete erection, testing and commissioning of ….. feeders with 11KV
….way RMUs, (Manual /SCADA enabled)  . as per the in ………….. AREA under IPDS funding and in
accordance with the specifications technical requirements mentioned in the specification, relevant standard,
code of operation. The scope also includes the handing over the complete installation after successful
commissioning.

11 kV ….. way RMU’s ( Manual ) :         Nos.

11 kV ……way RMU’s (SCADA enabled)       :         Nos.

STANDARDS:

a) The equipment delivered shall be new and of high quality, suitable for the purpose it is intended for,
free from defects and imperfections and of the classifications listed herein, or their equivalents, subject
to acceptance by the ………Utility

b) Materials used in the manufacture of the specified equipment shall be of the kind, composition and
physical properties best suited to their various purposes and in accordance with the best engineering
practices.

c) The equipment design shall be suitable to render satisfactory operation under the conditions prevailing
at site, and the equipment shall operate satisfactorily under normal load and voltage variations and
frequency variations (50 Hz  3%) ensuring the safety, further include all necessary provisions
ensuring the safety of the operating and maintenance personnel.

d) The applicable standards of various equipment for the DMS project is as specified here below:

2.1 11kV Ring Main unit

Description Standard

11kV Ring Main unit

AC metal enclosed switchgear and control gear for rated voltages
above 1 kV and up to and including 52 kV

IS 3427

Classification of degrees of protection provided by enclosures of
electrical equipment

IS 12063

High Voltage Switches IS 9920 (Parts 1 to 4)

Specification for AC disconnectors and earthing switches for voltages

above 1000 V
IS 9921 (Parts 1 to 5)
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HV AC Circuit Breakers IS 13118

Dimensions of terminals of HV Switchgear and Control gear IS 10601

General requirements of switchgear and control gear for voltages
exceeding 1000 V

IS 12729

High voltage/Low voltage prefabricated substations IEC 1330

Common clauses for MV switchgear standards IEC 62271-100/200

Monitoring and control IEC 6081

Current Transformers IS 2705

Voltage transformers IS 3156

Specification for Static Protective Relays IS 8686

Standards for high voltage metal clad switchgear up to 52 KV. IEC 62271-200

Wherever IEC standards are indicated, suitable equivalent IS standards may be considered

2.2 Key RMU Configurations of RING MAIN UNIT

 As a minimum, the RMUs shall be equipped with on-load break switches and a fault passage indicator
(FPI), circuit breakers, and numerical relays for the protection of transformer feeders, and provision for
wiring for multifunction transducer (MFT for monitoring  voltage, current, power, energy, and power
factor readings and tripping and protection functionalities from the Communicable Numerical relay to be
provided on the RMU. The Load Break Switches and earthing switches shall be housed in SF6 and the
Circuit Breakers used in the RMU shall be vacuum interrupter type.

Key Configurations

 3 WAY RMU – Both side extensible Two (2) Motor operated load break switches (LBSs) with Motor
operated earthing switches in SF6 and 1 vacuum circuit breaker with Electrical closing and tripping
along with disconnector and earthing switches WITH BUS PT metering module and base channel and
suitable space for mounting FRTU (For future Implemetation of SCADA by utility . In case of Mnaual
RMU space  for fro FRTU is not required ) , battery charger , Auxiliary PT of suitable rating inside
metering cubical. The Battery charger along with batteries required for Electrical operations of RMU is
in the scope of the Bidder.

 5 WAY RMU - Both side extensible Two (2) Motor operated load break switches (LBSs) with earthing
switches in SF6 and (3) vacuum circuit breakers with Electrical closing and tripping along with
disconnector and earthing switches WITH BUS PT metering module and base channel suitable space for
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mounting FRTU(For future Implemetation of SCADA by utility . In case of Mnaual RMU space  for fro
FRTU is not required ), battery charger , Auxiliary PT of suitable rating inside metering cubical. The
Battery charger along with batteries required for Electrical operations of RMU is in the scope of the
Bidder.

Other configurations may also be adopted based on the requirement

CLIMATIC CONDITIONS OF THE INSTALLATIONS.

The equipment designed shall be capable of withstanding the following climatic conditions.

a. Maximum Ambient Air Température - …...°C

b. Average ambient Air température - …….C

c. Minimum ambient Air Temperature - …….C

c. Relative Humidity - …….%

d. Altitude - 0 to ……. Meters

e. Annual rain fall - ……. mm

f. Rainy Months - ……….

g. Average no. of Rainy Days - ……

h. Average no of Thunder Storms - ……

I. Average Wind speed - …… kmph

If the derating of the equipment is applicable for above climatic conditions same shall be specified by the

bidder.

2.3 RATINGS:
The Protection and control unit range shall be designed to accommodate the control power supply voltages of …….V

DC voltage.

3.0 Technical parameters

11 kV RMU

3.1 Scope of Work

 The Package scope of work shall include design, manufacture, testing, delivery installation commissioning
Ring Main Units capable of being monitored and controlled by the SCADA/DMS and also manually operated
RMUs. This also includes supply of relevant 11 kV cable termination kits including the jointing as per this
tender specification
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Where relevant, the RMU scope of work shall be coordinated with the work to be carried out like providing
of UG cable under the project’s other construction packages.

 Each RMU shall include its own power supply unit (including auxiliary power transformer, batteries, and
battery charger), which shall provide a stable power source for the RMU. In case of remote operated RMUs,
the same will be connected to the FRTU including the power supply required will be procured by utility later.

 Each new RMU shall be equipped with main-line load break switches and a fault passage indicator (FPI).
Furthermore, to protect each of its lateral / transformer feeders, it shall be equipped with a corresponding
set of circuit breakers and self-powered numerical relays. The RMU shall include potential-free contacts so
as to connect to SCADA/DMS via FRTUs in case of remote operated RMUs, so as to:

 Monitor and control the open/closed status of the RMU circuit breakers and load break switches.

 Monitor the local/remote position of RMU manually-operated switches that can be used to enable and
disable remote monitoring.

 Monitor the health of the power supply, which will include battery failure and low voltage indications.

 Monitor the open/closed status of RMU earthing switches.

 Monitor for low SF6 gas pressure indication in case of SF6 Breaker .

 Monitor for circuit breaker relay operations.

 Monitor for indication of main-circuit fault detected by the RMU’s FPI.

 Power supply indications including battery failure and voltage alarms
 FPI reset control
 The civil works, foundations works including providing of Earth pits and earth flat and their

connectivity to earth pits for erection and commissioning of the RMU’s are in the scope of the Bidder.

 Any site/ equipment/ statutory approvals at site etc. required shall be in …….. Utility
scope.

RMU shall have local indications as minimum

1. Operation counter   on Front / Inside , the RMU Panel  to be provided for each LBS & CB with 4 digits , non
resettable type

2. Cable charge status for each LBS & CB - LED indication for each phase

3. Spring charge status in front for breaker

4. Earth switch close status for each LBS

5. LBS On/off indication – Green Off , Red On

6. Flag for CB Protection relay operated on Fault
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7. Flag for FPI on LBS

8. Battery charger fail  indication

3.1.1 Environmental Conditions

All materials supplied shall be capable of operating under relevant environmental conditions are listed as follows:

Maximum ambient air temperature: - ………ºC

Minimum ambient air temperature: - ………ºC

 Average ambient air temperature : - …….. ºC

Maximum relative humidity: - ………%

 Average thunder storm days per annum: - ……….

 Average rainfall per annum: - ……… mm

Maximum wind speed: - ………km/hr

 Altitude above mean sea level: - …….. m

3.1.2 Distribution Network Electrical Parameters

The main parameters of the  distribution network are as follows:

 Nominal system voltage: - 11 kV (rms)

 Highest system voltage: - 12 kV (rms)

 Number of phases: - 3

 Frequency: - 50 Hz

 Variation in frequency: - 50 ±3% Hz

 Type of earthing: - Solid

 Power frequency withstand voltage: - 28 kV rms

 Basic impulse withstand voltage: - 75 kV peak

3.1.3 Testing

The specified RMUs shall be subject to type tests, routine tests, and acceptance tests. Where applicable, these tests
shall be carried out as per the standards stated above. Prior to acceptance testing, the supplier shall prepare and

submit a detailed test plan for review and approval by the Utility.

3.1.4 11 kV RMU TECHNICAL PARAMETERS

 The scope of supply is supply 11 kV RMU   suitable for outdoor application.

The RMU to be supplied shall be compact and shall meet the following requirements:
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 Easy to install

 Safe and easy to operate

 Compact

 Low maintenance

It shall include, within the same metal enclosure number of MV functional units required for connection,

 Power supply including the battery bank for controlling the LBS and breakers ,

 Load break switches,

 Earthing Switches

 Breakers

 Relays

 BUS PT metering module, FPI’s and other allied equipment.

 Dimensions of FRTU, Battery bank for powering the FRTU will be provided to the successful bidder.

 The cutouts for housing the FRTU and Battery bank will be provided by the utility to the successful bidder

for making the provision in the control panel.
 Equipment and material conforming to any other standard, which ensures equal or better quality, may be

accepted. In such case copies of English version of the standard adopted shall be submitted.
 The electrical installation shall meet the requirement of Indian Electricity Rules, 1956 as amended up to

date, relevant IS code of practice and Indian Electricity Act, 1977. The Electricity Act, 2003 and Amendment
if any shall also apply. In addition other rules and regulations applicable to the work shall be followed. In
case any discrepancy the most stringent and restrictive one shall be binding.

The high-tension switchgear offered shall in general comply with the latest issues including amendments of the
following standards but not restricted to them.

All design features of the proposed RMU, as described in the supplier’s bid and in the bid’s reference materials, shall
be fully supported by the equipment actually delivered. The key design features include those that relate to:

 Maintainability, expandability, and life span
 Ability to operate in severe outdoor environmental conditions.
 Immunity to electrical stress and disturbance.
 Acceptable insulation properties.
 Convenient FRTU interconnection features.
 The Utility intends to be self-reliant for RMU maintenance. To this end, the Supplier shall provide the

support, documentation, and training necessary to operate and repair the RMU. The Utility will prefers
RMU designs that do not require periodic preventive maintenance and inspections. To facilitate
expansion and maintenance, the RMUs should be of modular type.

 The whole switchgear (RMU) should be suitable for extension on    atleast one side either left or right.
 Each RMU shall have a design life of at least 20 years from the date of final acceptance. The Contractor

shall make available, at no cost to the Employer, the manufacturing drawings, wiring diagrams, bill of
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material, foundation detail drawings, unpacking and transportation instructions, operation &
maintenance manual, As-built drawings,  installation and commissioning manual, and other relevant
documentation. The specific components of each component /sub-assembly shall be identified and
referenced in Supplier-supplied documentation.

 Each RMU shall include its own power supply, including battery and battery charger. In addition, RMU
should have a bus connected PT panel (air insulated), which shall serve as the power supply’s 230 V AC
input.

3.1.5 Outdoor Features

 The RMUs shall be designed specifically for outdoor installation with ingress protection degree of IP54.
They shall also be suitable for conditions in which they will be exposed to heavy industrial pollution, and
high levels of airborne dust.

 The Outdoor RMU shall be conformably coated to meet these climatic conditions. In this respect,
standards such as IEC 62271-200, covering equipment, systems, operating conditions, and
environmental conditions shall apply. In particular, the RMU equipment shall have been type tested for
IP54 from a national NABL aggregated laboratory. Failure to conform to this requirement shall
constitute grounds for rejection of the proposal

 In addition to the above, materials promoting the growth of fungus or susceptibility to corrosion and
heat degradation shall not be used, and steps shall be taken to provide rodent proofness.

 The main SF6 tank, housing the on-load break switches and the vacuum circuit breakers, should be of
no other material except 2.5 mm stainless steel tank so as to have high corrosion resistance and ensure
high longevity. This tank containing SF6 to a maximum pressure of 1.55 bars should be hermetically
welded and sealed for life, ensuring a leakage rate not more than 0.1 % per annum. Except for
stainless steel, all steel surfaces that are not galvanized shall be treated to protect against corrosion. As
a minimum, corrosion treatment shall include the following procedures:
 The surface shall be cleaned to bare material by mechanical or chemical means.

 Must be powder coated by means of seven tank process

 All outdoor metal enclosures shall be treated in 7 tank Pre-treatment process & should be
painted with UV Resistant Pure Polyester Powder coating. The powder coated sheet steel
fabrication to withstand tropical heat and extremes of weather.
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3.1.6  Immunity to Electrical Stress and Disturbance

The electrical and electronic components of the RMU shall conform to relevant standards concerning insulation,
isolation, and the product shall comply with IEC 60270 Immunity to electrical stress & disturbance. The ability to
meet these requirements shall be verified by type tests carried out by accredited test laboratories that are
independent of the bidder and/or the manufacturer of the RMU components. Certified copies of all available type
test certificates and test results shall be included as part of the bidder’s proposal.

3.1.7  Minimum Insulation of Equipment

 The RMUs shall be of SF6 gas-insulated type with a maximum gas operating pressure up to 1.2 BAR @
20 deg C.

3.1.8  Nameplate Information

RMU nameplate information shall be determined in agreement with the Employer. This information may include for
example:

 Name of manufacturer and country
 Type, design, and serial number
 Rated voltage and current
 Rated frequency
 Rated symmetrical breaking capacity
 Rated making capacity
 Rated short time current and its duration

 Rated lightning impulse withstand voltage
 Purchase Order number and date
 Month and year of supply

Each RMU shall also exhibit a Danger Board to indicate the presence of high voltage  (11,000 V).

3.1.9  Interconnecting Cables, Wiring, Connectors, and Terminal Blocks

 The Contractor shall provide all interconnecting wires, cables, connectors, terminations and other wiring
accessories such as terminal blocks required by the RMU.

3.1.10 Metallic Cables

 All metallic cables and wiring shall be of required cross-section solid or multiple strands of round copper
conductors and have flame retardant insulation. All wiring shall be neatly laced and clamped.
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 All wire and cable connectors and terminators shall be permanently labeled for identification. All
connection points for external cables and wires shall be easily accessible for connection and
disconnection and shall be permanently labeled. Conductors in multi-conductor cables shall be
individually color-coded.

3.1.11  Connectors

 Plug-type connectors with captive fasteners shall be used for all interconnections. The connectors shall
be polarized to prevent improper assembly.

3.1.12  RMU-FRTU Connectors ( Only for SCADA enabled RMU and not for Manual RMU)

 For ease of installation and maintenance, the interconnection between the RMU and the FRTU (IF
remote communicable), (For future FRTU installation later by utility separately in a separate
enclosure shall be supported by having heavy-duty terminal blocks with screw type terminals shall be
provided by the supplier for necessary cable terminations. In using a terminal block, no more than two
cables or wires shall be connected to any of its individual terminals.

 Making strips shall be used to identify all external connection blocks. Marking tags shall be read
horizontally. All terminals to which battery or other high voltages are connected shall be provided with
fireproof covers.

 All individual status input, AC voltage input, and control output points shall be isolatable without the
need to remove wiring by means of individual terminal blocks of the removable link type. In order to
avoid open circuits on the secondary side of CTs, termination blocks with by-pass bridges shall be
provided for all AC current inputs.

 Terminal blocks shall comply with IEC 60947-7-1 (2009): Low-voltage Switchgear and Control Gear,
Part 7-1: Ancillary Equipment, Terminal Blocks for Copper Conductors.

 Each RMU shall be equipped with all necessary connectors, terminal blocks, and other accessories that
will allow it to be connected to the FRTU, which in-turn will send required indications and
measurements to the DMS via the communications system. (For SCADA enabler RMUs only)

3.1.13 Parameter Requirements

The RMUs shall be suitable for cable networks of 630 Amps and loop cable networks of 400 Amps.  The minimum
design parameters to which their major components shall conform or exceed are summarized in the following tables.
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Table 0-1: System Parameters

Parameter Value

Nominal System Voltage 11 Kv

Highest System Voltage 12 Kv

Rated Voltage 12 Kv

System frequency 50 Hz

Number of Phases 3 Phase/3 Wire

Table 0-2: Circuit Breaker Parameters

Parameter Value

Lightning Impulse Withstand Voltage

Phase-to-Phase & Phase-to- Earth:

75 Kv (peak)

Power Frequency Withstand Voltage to Earth,

Between Poles, & Across Opening Span
28 Kv rms for 1 minute

Rated Short Time Withstand/Breaking Current: 20 Ka (rms)

Rated Duration of Short Circuit: 3 seconds

Rated Normal Current: 630  Amps (rms)

Table 0-3: Load Break Switch Parameters

Parameter Value

Rated Short Circuit Making Capacity
50 Ka peak at rated voltage

(both LBS & Earthing Switch)

Rated Load Interrupting Current 630 Amps

Rated Cable Charging Interrupting Current 25 Amps
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The RMU switchgear shall be capable of withstanding the specified currents without damage in accordance with the
latest versions of IEC 60694 (Common Specifications for High-Voltage Switchgear and Control Gear Standards) and
IS 3427 (AC Metal Enclosed Switchgear and Control Gear for Rated Voltages above 1 Kv and up to and including 52
Kv).

The equipment offered shall be as per the standards specified in the bid specification and if the offered equipment is
tested with any other international standards which is superior to the standards specified they can also be considered
and the bidder has to submit the documentary evidence for the same to (Utilitiy Name) .

3.1.14  Design Details

 The RMU shall be designed to operate at the rated voltage of 12 kV.

 It shall include, within the same metal enclosure, On-load break switch, circuit breakers and earthing
switches for each Load Break Switch/Circuit Breaker.

 Suitable fool-proof interlocks shall be provided to the earthing switches to prevent inadvertent or
accidental closing when the circuit is live and the concerned Load Break Switch/Circuit Breaker is in its
closed position.

 The degree of protection required against prevailing environmental conditions, including splashing
water and dust, shall be not less than IP 54 as per IS 12063.

 The active parts of the switchgear shall be maintenance free. Otherwise, the RMU shall be of low-
maintenance type.

 The tank shall be made of minimum 2.5 mm thickness of stainless steel.

 The Stainless Steel tank should be completely welded so as to ensure IP 67 degree of protection and
shall be internal arc tested.

 The RMU shall be suitable for mounting on its connecting cable trench.

 For each RMU enclosure, a suitably sized nameplate clearly identifying the enclosure and the electrical
characteristics of the enclosed devices shall be provided.

 The access to the cable compartment should be from the front / Side /Rear of the switchgear only to
have minimum operating   & maintenance space at site.

 The RMU design shall be such that access to live parts shall not be possible without the use of tools.
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 The design shall incorporate features that prevent any accidental opening of the earth switch when it is
in the closed position. Similarly, accidental closing of a Circuit Breaker or Load Break Switch shall be
prevented when the same is in an open position.

 The RMU tank must be equipped with a suitable pressure relief device. The pressure relief must ensure
that the escaping gases are dissipated to the rear / top of the switchgear.

 The complete RMU shall be tested in an accredited INDIAN or FOREIGN laboratory and designed for an
Internal Arc.

3.1.15  Earthing

 There shall be continuity between metallic parts of the RMUs and cables so that there is no dangerous
electric field in the surrounding air and the safety of personnel is ensured.

 The RMU frames shall be connected to the main earth bars, and the cables shall be earthed by an
Earthing Switch having the specified short circuit making capacity.

 The Earthing Switch shall be operable only when the main switch is open. In this respect, a suitable
mechanical fail-proof interlock shall be provided.

 The Earthing Switch shall be provided with a reliable earthing terminal for connection to an earthing
conductor having a clamping screw suitable for the specified earth fault conditions. The connection
point shall be marked with the earth symbol. The flexible connections between the earthing blade and
the frame shall have a cross-section of at least 50 mm2 copper or equivalent in GI

 The Earthing Switch shall be fitted with its own operating mechanism. In this respect, manual closing
shall be driven by a fast acting mechanism independent of the operator's action.

3.1.16  Incomer Load Break Switches

 The Load Break Switches shall be maintenance free. With outdoor canopy doors open, the position of
power contacts and earthing contacts shall be clearly visible from the front of the RMU through the
Mimic facia.

 The position indicator shall provide positive contact indication in accordance with IS 9920. In addition,
the manufacturer shall prove the reliability of indication in accordance with IS  9921. These switches
shall have three positions (or states), i.e., Open, Closed, and Earthed, and shall be constructed in such
a way that natural interlocking prevents unauthorized operations.

 The switches shall be fully assembled, tested, and inspected in the factory.
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 In case of Manual operation without motors, opening and closing shall be driven by a fast-acting
mechanism independent of manual operator action.

 The Load Break Switches shall be provided with a motorized operating mechanism suitable for SCADA
control.( Not required for Mnaual RMU)

 A facility shall be provided with an electrical operating mechanism allowing an operator at the RMU site
to operate the Load Break Switches without any modification of the operating mechanism and without
de-energizing the RMU.

 The switch and earthing switch mechanisms shall have a mechanical endurance of at least 1,000
operations.

3.1.17  Circuit Breakers

 The Circuit Breakers shall be maintenance free and, when standing in front of the RMU with outdoor
canopy doors open, their positions shall be clearly visible, through the Mimic facia. The position
indicator shall provide positive contact indication in accordance with IS 9920.  The breakers shall have
three positions (or states), i.e., Open, Closed, and Earthed, and shall be constructed in such a way that
natural interlocking prevents unauthorized operations. They shall be fully assembled, tested, and
inspected in the factory.

 An operating mechanism shall be used to manually close the Circuit Breaker and charge the mechanism
in a single movement. It shall be fitted with a local system for manual tripping. There shall be no
automatic reclosing. The Circuit Breaker shall be capable of closing fully and latching against the rated
making current. Mechanical indication of the OPEN, CLOSED, and EARTHED positions of the Circuit
Breaker shall be provided.

 Each Circuit Breaker shall operate in conjunction with a suitable protection relay under transformer
feeder/ circuit phase and earth fault conditions. In addition, the Circuit Breaker shall be provided with a
motorized operating mechanism that can be remotely controlled by the SCADA (Not for Manaul RMU).

3.1.18  Cable Termination

 Bushings shall be conveniently located for working with the specified cables and shall allow for the
termination of these cables in accordance with the prevailing practice and guidelines of cable
manufacturers. The dimensions of the terminals shall be in accordance with IS 10601.

 A non Ferro-magnetic cable clamp arrangement shall be provided for each cable to be terminated in the
RMU.



Volume-III : Section-III
Technical Specifications for IPDS

183

IPDS/SBD/R0

 A suitable arrangement for the Circuit Breakers, Earthing Switches, and Load Break Switches shall be
provided so that these devices can be padlocked in the "Open" and "Closed" positions.

 A permanent "Live Cable" indication as per IEC 61958 shall be provided for each cable using a capacitor
voltage divider.

 It shall be possible to test the core or sheath insulation of the cables without disconnecting the cables
in the cable compartment, after accessing the cable compartment. The cable end kits including the
supply and errection is in the scope of the successful bidder.

 Two earth pits of 10 ohms each shall be provided diagonally and earthing to the equipment shall be
done as detailed in the scope of supply.

 Cable termination can be either front or rear termination as per the requirements of the
site.

3.1.19 Safety of Equipment

 With respect to the RMU’s SF6-filled equipment, any accidental overpressure inside the sealed chamber
shall be limited by the opening of a pressure-limiting device in the enclosure so that the gas will be
released away from the operator and to the rear bottom or top of the tank without endangering the
operator or anyone else in the vicinity of the RMU.

 All manual / motorized operations, monitoring of open/close position of switches/breakers, live line
indicators, FPI indication, SF6 gas pressure indication and access to the cable compartment shall be
carried out from the front of the RMU only.

3.1.20 Current and Voltage Transformers.

 The RMU shall be provided with current and voltage transformers. These CTs & PTs shall meet the
electrical and mechanical ratings as per the relevant standards.

3.1.20.1 Current Transformers

 3 Nos. ring type, single core CTs shall be provided in each incoming load break switch for metering
purposes. A similar arrangement shall be provided in each circuit breaker cable compartment to mount
a  3 Nos. single-core, ring type           CT for protection purposes.

 The CTs shall conform to IS 2705. The design and construction shall be sufficiently robust to withstand
thermal and dynamic stresses during short circuits. Secondary terminals of CTs shall be brought out
suitably to a terminal block, which will be easily accessible for testing and terminal connections.
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 Further characteristics and features distinguishing CTs used for metering from CTs used for protection
are listed as follows:

CTs for Metering:

 Material :  Epoxy resin cast/ Tape wound

 Burden :  2.5VA

 Ratio :  400-200-100/1 A

 Accuracy Class : 0.5

CTs for Protection:

 Material :  Epoxy resin cast/ Tape wound

 Burden :  2.5VA

 Ratio : 400-200-100/1 A

 Accuracy Class :  5P10

 The RMU’s other CTs / sensors, i.e., those used by Fault Passage Indicators (FPIs), shall be supplied by

the FPI manufacturer. These CTs/sensors shall be an integral part of the FPI’s design to ensure that
they properly match the requirements of the FPI.

3.1.20.2  Voltage Transformers

 A 3 phase single  or 3 nos. single phase potential transformers shall be provided. These should be

housed in a separate air insulated PT Panel, directly connected to the RMU through main bus. The
burden per transformer shall not be more than 50 VA and the voltage ratio shall be 11000/110 V or
230 V. The accuracy class shall be 0.5.

 HRC fuses shall be provided on the HV side.

 The PTs shall be of cast epoxy-resin construction, and they shall conform to IS 3156. Their design and

construction, in particular, shall be sufficiently robust to withstand the thermal and dynamic stresses
during short circuits.
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3.1.21  Fault Passage Indicator for RMU

 The FPI shall facilitate quick detection of faulty section of line. The fault indication may be on the basis of

monitoring fault current flow through the device. The FPI should be self-powered and should have internal
lithium battery for external indication and setting of FPI in the absence of current.

3.1.21.1  The FPIs shall include:

 Fault detection - Phase to phase and Phase to earth faults.

 One potential-free output contacts for hardwiring to FRTUs. On this basis, the SCADA/DMS will be able to

monitor phase / earth fault condition ( Not for Manual RMU).

 Local fault indications - LCD display on FPI front panel along with LED indication on front panel of RMU

enclosure.

 Multiple reset option –

 End of time delay (Adjustable from 2 to 16 Hrs)

 Remote reset (Via potential free input contact of FPI)

 Manual reset (Reset button on front panel of FPI)

 Automatic reset on current restoration.

3.1.21.2 The characteristics of the FPIs shall include:

 Phase fault thresholds configurable from at least 100 to 800 A

 Earth fault thresholds configurable from at least 20 to 200 A

 Multiple number of steps for adjusting phase and earth fault thresholds.

 Fault current duration range configurable from at least 40 ms to 100 ms in 20 ms steps and further 100 ms

to 300 ms in 50 ms steps.

 Variations with respect to these characteristics may be acceptable as long as they prove applicable and

provide the same or better flexibility.

3.1.22 Protection Relay

 The RMU shall be equipped with self-powered numerical relays(Communicable relays shall be with
auxiliary power which shall be given from battery but the tripping shall
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The Circuit Breaker in the RMU shall be fitted with a communicable-type, self-powered numerical relay,
i.e., one for each outgoing circuit breaker. The protection relay’s auxiliary contacts shall be provided for
hardwiring to the FRTU. The relay shall also interface with the FRTU via an RS 232/485 port in order to
send, as a minimum, real-time reading using the MODBUS /IEC 103 protocol. (Not for Manual RMUs)

The numerical relay shall be self-powered and should provide Inverse Definite Minimum Time (IDMT) and
Instantaneous protection characteristics. On this basis, the relay as a minimum shall provide:

 Phase Overcurrent Protection (50/51)
 Earth Fault Protection (50N/51N)

The relay shall be provided with an input for remote tripping, which shall be realized via an electric output
pulse even without presence of phase current. A flag indicator shall be installed for signaling the occurrence
of trip conditions.

3.1.23 Features and Characteristics

The numerical relay shall have the following minimal features and characteristics noting that variations may
be acceptable as long as they provide similar or better functionality and/or flexibility:

 It shall be housed in a flush mounting case and powered by the RMU power supply unit.

 It shall have three phase overcurrent elements and one earth fault element.

 IDMT trip current settings shall be 50-200% in steps of 1% for phase overcurrent and 10-80% in steps
of 1% for earth fault.

 Instantaneous trip current settings shall be 100-3000% in steps of 100% for phase overcurrent and
100-1200% in steps of 100% for earth fault.

 Selectable IDMT curves shall be provided to include, for example, Normal Inverse, Very Inverse,
Extreme Inverse, Long Time Inverse, and Definite Time. Separate curve settings for phase overcurrent
and earth fault shall be supported.

 For IDMT delay multiplication, the Time Multiplier Setting (TMS) shall be adjustable from 0.01 to 0.1 in
0.01 steps.

 The relay shall also be provided with:

- Alphanumeric Liquid Crystal Display (LCD) for relay setting.

- Communications via a MODBUS RS232/RS485 /IEC 103 port to provide the FRTU (and hence the

DMS) with phase current measurements. It is also desirable that this same means of
communication can be used by the FRTU to send setting and control commands to the relay.

- Parameter change capability that is password protected.
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3.1.24  Power Supply and auxiliary power transformer

Each RMU shall be fitted with a power supply, including batteries and battery charger, suitable for
operating the motors of the On-load Isolators and Circuit Breakers. On this basis, the following
operational specifications shall apply:

 The power supply unit shall conform to the following requirements:

- Input: 230 V AC nominal from the RMU’s auxiliary power transformer allowing for possible
variations from 190 to 300 V AC

- Output: Stable 24 V / 48.........DC.
- Batteries: 24 /48 / ……V DC

 The auxiliary power transformer shall be of suitable rating as per the load calculation and the Auxiliary
power transformer inputs shall be equipped with surge protection devices in accordance with IEC
62305.

 The 24 V /…….DC batteries shall have sufficient capacity to supply power to the following devices with
a nominal backup of 4 hours:

- RMU’s motors for a minimum of five (5) operations

- RMU’s trip coils, close coils, FPI.

 The batteries shall be of sealed lead acid VRLA or dry type and shall have a minimum life of five (5)
years at 25oC.

 The battery charger shall be fully temperature compensated.

 To prevent deep discharge of the batteries on loss of AC power source, the battery charger shall
automatically disconnect all circuitry fed by the batteries following a user-adjustable time period or
when the battery voltage falls below a preset value. If the battery voltage falls below the preset value,
the time to fully recharge all batteries shall not exceed twenty-four (24) hours.

 An automatic battery checking device shall be provided to check the battery’s health and initiate a
battery-failed alarm signal in case battery deterioration is detected. Such detection may be based on
comparing measurement values with set values (e.g., internal resistance, voltage, etc.).

 The battery charger shall be provided with an alarm displayed at the local control panel and remotely at
the DAS to account for any of the following conditions:

- Low battery voltage
- High battery voltage
- Battery failed
- Battery charger overvoltage
- Grounded battery/battery-charger

- Others according to manufacturer’s design



Volume-III : Section-III
Technical Specifications for IPDS

188

IPDS/SBD/R0

3.1.25  Multi-Function Transducer (MFT)

 The RMU main incoming On-load switches circuits shall be equipped with Communicable Numeric relays
and the multi-function transducers for providing distribution system voltage, current, power factor,
power, and energy readings and is in the scope of the bidder.

Each MFT shall have the following minimum features:

 Measurement, display, and communications capability of up to 31 parameters
 THD measurement and power quality data
 True rms measurement

 Digital communications
 Simple menu driven interface
 High quality LED display
 Able to monitor:

 Voltage: line-to-line and line-to-neutral

 Current: phase and neutral

 Frequency

 Power factor

 Power (active, apparent, and reactive)

 Energy (active and reactive)

 Total harmonic distortion

3.1.26  Construction

 The RMU shall be sufficiently sturdy to withstand handling during shipment, installation, and start-up
without damage. The configuration for shipment shall adequately protect the RMU equipment from
scraping, banging, or any other damage.

3.1.27  Enclosures

 All supplied enclosures shall be sized to provide convenient access to all enclosed components. It shall
not be necessary to remove any component to gain access to another component for maintenance
purposes or any other reason.

 The enclosures shall also be designed to ensure that the enclosure remains rigid and retains its
structural integrity under all operating and service conditions with and without the enclosure door
closed.

 The thickness of all enclosure panels shall be at least 2 mm.
The appropriate corrosion treatment and finish requirements shall apply to both inside and outside
enclosure surfaces. Other required features are as follows:
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 Constructed of mild steel according to IEC 60529 with IP rating 54 or better. Must be grit/shot blasted,
thermally sprayed with Zinc alloy, phosphate, and subsequently painted with polyurethane based
powder paint, the overall paint layer thickness including Zinc spraying shall be of the order of 80 to 90
microns

 Means, such as insulated heat shields and/or air vents, to prevent high temperatures from damaging
the RMUs enclosed components. If air vents are installed, these vents shall in no way reduce the
effectiveness of the enclosure’s protective characteristics.

 A metal pocket attached to the inside of the front door to hold documentation, maintenance log sheets,
and other such information.

 Door opening mechanism with built-in key-lock facility suitable for padlocking. An opening mechanism
that is less prone to breaking than a projecting door handle is preferred, e.g., a push-button opening
mechanism.

 A grounding terminal including grounding bolt and lock washer for connecting a 50 mm2 copper or
galvanized steel grounding conductor. The grounding bolt and lock washer shall be made of stainless
steel.

 Means of preventing moisture from condensing on electronic components mounted inside the enclosure
proposed for housing the FRTU. If necessary, heaters providing adjustable thermostat-control within
the range 20 to 60 ºC shall be installed in the enclosure for this purpose.

 Means of protection against rain water, and high levels of airborne dust, should be provided.

 Means of enabling the SCADA to monitor the open/closed status of the enclosure door. A SCADA
equipment alarm shall be produced whenever the enclosure door is open. (Not for manual RMU )

 The outdoor RMU shall include having a minimum protection class of IP 54. It shall be tested in
accordance with the latest IEC 60529 standard.

 The outdoor canopy shall have a hinged front access door with a two-point latch locking system with a
latch operating lockable handle. The door shall be fitted with a perimeter flange and gasket (rubber or
neoprene) to prevent the entrance of water. In addition, a means of monitoring and indicating that the
door is open shall be provided.

3.1.28  Motors

 The RMU shall be fitted with spring charging motors of high insulation class allowing the circuit
breakers and load break switches to be operated without manual intervention.
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 In addition to allowing circuit breaker tripping by the RMU’s protection relays, the motorized operating
mechanism shall be suitable for remote control by the SCADA. (For SCADA enabled RMUs)

 The motors along with the supplied control card and push buttons shall allow Utility’s personnel to
electrically operate the circuit breakers and load break switches at site without any modification of the
operating mechanism and without de-energizing the RMU.

3.1.29  Inspection and Test

 Inspections and tests shall be performed to ensure RMU compliance with these Technical Specifications.
Responsibility for conducting the inspections and tests shall rest with the Supplier. The Utility
representatives will participate in the RMU inspections and will witness the testing as described in the
following sub-clauses.

3.1.29.1 Inspections

 Utility’s representatives shall be allowed access to supplier’s facility where the RMU or its parts are
being produced or tested. Such access will be used to verify by inspection that the RMUs are being or
have been fabricated and tested in accordance with the Technical Specifications.

 The supplier shall give the utility’s representatives 15 days notice in writing concerning the date and
place at which the equipment will be ready for inspection or testing. The supplier shall provide all the
necessary assistance and facilities to utility’s representatives to carry such inspections and test
witnessing.

 The supplier shall provide any and all documentation that is necessary to complete the inspections. The
representatives shall be allowed to inspect the supplier’s quality assurance standards, procedures, and
records. Inspections, as a minimum, shall include checks on inventory, general appearance, cabling,
drawing conformance, and labeling.

3.1.29.2  Test Procedures

 The supplier shall provide test plans and detailed procedures for all required testing. The plans and
procedures shall ensure that each test is comprehensive and verifies proper performance of the RMU
under test and, in this respect, shall be submitted for review and approval by the Utility.

 The test plans shall include all routine tests and acceptance tests as per relevant BIS/IEC standards and
shall describe the overall test process including the responsibilities of the test personnel and how the
test results will be documented.

 The test procedures shall describe the individual tests segments and the steps comprising each
segment, particularly the methods and processes to be followed.
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3.1.29.3 Test Reports

 The Tenderers should, along with the tender documents, submit copies of all Type test certificate of
their make in full shape as confirming to relevant IS/IEC of latest issue obtained from a
International/National Govt. Lab/Recognized laboratory.

 The above type test certificates should accompany the drawings for the materials duly signed by the
institution that has type test certificate.

 The supplier shall maintain complete records of all test results. The records shall be keyed to the test
procedures.

 Upon completion of each test, the supplier shall submit a test report summarizing the tests performed
and the results of the tests.

3.1.29.4  Factory Acceptance Test

 A formal factory acceptance test shall be conducted to ensure that the RMUs have been designed to
meet the utility’s functional requirements in all respects. Utility representatives shall witness the test on
a representative RMU, and the test shall be carried out in accordance with the supplier’s test plan and
procedures as approved by the Utility. Should the factory acceptance test prove unsatisfactory in any
way, the Utility reserves the right to have further tests conducted and, if applicable, request further
improvements in the supplier’s RMU design.

3.1.29.5  Routine Factory Tests

 These tests shall be carried out during RMU manufacture as a quality control measure, i.e., to ensure
each RMU to be delivered meets the Employer’s minimum requirements including all relevant standards.
Recording and reporting the routine test results shall be the responsibility of the Supplier.

 At the Utility’s discretion, Utility representatives will witness such testing. This may include requesting
the Supplier to perform tests on RMUs selected at random from each batch of RMUs that the Supplier
deems ready to be delivered to site. Should any such test prove unsatisfactory, the Utility reserves the
right to have further tests conducted and for delivery not to take place until a mutually agreed course
of action has been reached.

 Further for additional reliability of the manufactured RMU it is mandatory to have the complete
assembled tank tested for partial discharge.

3.1.30 Operating Manuals

 The Supplier shall submit, operating manuals for all RMU components including items such as FPI,
Relay, and other equipment provided by the bidder. These manuals shall be in English. They shall
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include the RMU operating instructions. Context sensitivity shall be used to go directly to the
appropriate place in the manual.

 The manuals shall be organized for quick access to each detailed description of the operator procedures
that are required to interact with the RMU functions. This shall include the procedures to define, build,
edit, and expand all data points provided with the RMU.

 The manuals shall present in a clear and concise manner all information that operators, including
maintenance personnel, need to know to understand and operate RMUs satisfactorily. The manuals
shall make abundant use of diagrams and/or photographs to illustrate the various procedures involved.

3.1.31  As-Built Documents and Drawings

The supplier shall submit as built documents including applicable drawings for review and approval. All
deliverable documents and drawings shall be revised by the supplier to reflect the as- built RMU components
including all the FPI, LLI & Relay. Any errors in or modifications to an RMU resulting from its factory and/or site
acceptance test shall be incorporated. Within this same context, all previously submitted documents that are
changed because of engineering changes, contract changes, errors, or omissions shall be resubmitted for
review and approval. The successful bidder has to provide his quality document to Utility.
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D)         11 KV SECTIONLIZER

1.1 Scope of Work

This Technical Specification determines the requirements that shall be satisfied for the supply of high-voltage three-
phase 11-kV class automatic circuit-Sectionalizer, as well as its accessories, for outdoor installation, entirely new and
without prior use, to be used in the overhead primary distribution.

The Sectionalizers should be provided with necessary take off terminal units for automations. Remote operation of
the Sectionalizers must be possible. It should provide the control and monitoring of networks from remote central
point. Location of problems and re-configuration is completed with minimum downtime & without manual
intervention.

1.2 Standards

The following standards contain provisions that, through reference in the text, constitute requirements of this
specification at the time of publication the revisions indicated were valid. All standards are subject to review and
parties to purchasing agreements based on this specification are encouraged to investigate the possibility of applying
the most recent revisions of the standards listed below.

 IEC 60265-1High Voltage Switches
 IEC 60529:1989, Degrees of protection provided by enclosures (IP Code).

General Characteristics in accordance with the IEC standards

Degree of protection

- Enclosure IP 54

- Operating mechanism IP 2X

Site Condition

 Altitude - up to ….m ;(For altitudes above 1000m derate in accordance with ANSI C37.60)
 Ambient temperature minimum ….C;
 maximum -…… °C;
 Maximum daily variation -…. °C;
 relative humidity :   ……. %
 Average thunder storm days per annum :
 Average rainfall per annum :   ….. mm
 Maximum wind speed :   ……km/hr

AC metal enclosed switchgear and control gear for rated voltages
above 1 kV and up to and including 52 kV

IS 3427

Classification of degrees of protection provided by enclosures of
electrical equipment

IS 12063

High Voltage Switches IS 9920 (Parts 1 to 4)
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Specification for AC disconnectors and earthing switches for voltages

above 1000 V
IS 9921 (Parts 1 to 5)

HV AC Circuit Breakers IS 13118

Dimensions of terminals of HV Switchgear and Control gear IS 10601

General requirements of switchgear and control gear for voltages
exceeding 1000 V

IS 12729

High voltage/Low voltage prefabricated substations IEC 1330

Common clauses for MV switchgear standards IEC 62271-100/200

Monitoring and control IEC 6081

Current Transformers IS 2705

Voltage transformers IS 3156

Specification for Static Protective Relays IS 8686

Standards for high voltage metal clad switchgear up to 52 KV. IEC 62271-200

 Pollution level -medium/heavy

1.3 Technical Descriptions

The Sectionalizer shall be three-phase, automatic, appropriate for pole installation. The Sectionalizer shall be supplied
with its respective pole-fixing support. All the requirements shall be taken into account in its design so that the
electrical operation of the Sectionalizer can be done from remote location using SCADA.

It shall also be self-sufficient in functioning of protection and control. The Sectionalizer shall have the following
electrical characteristics:

1.3.1 Distribution Network Electrical Parameters

The main parameters of the   distribution network are as follows:

1) Nominal system voltage (U) (r.m.s.) - 11 kV;
2) Maximum system voltage (Um) (r.m.s.) - 12 kV;
3) Load current - 630A;
4) Short circuit-breaking capacity - 20kA;
5) Lightning Impulse Withstand Voltage (BIL) - 75 kVpeak
6) System frequency - 50 / 60Hz;
7) Number of phases - 3
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8) Interrupting medium - SF6
9) Insulation medium - SF6
10) Minimal number of rated load operations - 600
11) )Minimal number of no load mechanical operation - 3000
12) Operating Mechanism - LV motor  , Manual

Typical features

 Type: Three pole, operated simultaneously by a common shaft
 Arc interruption in dielectric medium SF6 gas
 Local/Remote operation selector switch be provided
 Motor rated voltage 24V / 48V DC
 Emergency trip / open push button On panel front

1.3.2 Mounting

The sectionalizer shall be suitable for single pole mounting. It shall be fitted with an external M12 earthing stud,
complete with a nut, lock nut and spring washer. The earth stud shall be welded to the tank for optimal earthing
connection. A detailed drawing of the single pole sectionalizer mounting arrangement with surge arresters fitted shall
be provided. The minimum phase-to-earth clearances shall be indicated on the drawing.

1.3.3 Detection characteristics:

 The following detection elements shall be available: over-current (O/C), earth fault (E/F) and sensitive earth
fault (SEF).

 Each of the detection elements is monitored with independent definite time settings and fault thresholds.
 The ratio of drop-off current to pick-up current shall be at least 90% for all detection functions.
 The SEF function shall be equipped with harmonic filtering to prevent operation when harmonics are present in

the primary residual earth currents.
 A low pass filter with 3rd harmonic rejection > 28dB shall be supplied.

1.3.4 Over-current (O/C) element

 The over-current pick-up setting range shall be selectable from 10 A to 1260 A in the steps not greater than 10
A.

 The Definite Time for fault to persist setting range shall be selectable from 0.05 to 100.0 sec in the steps not
greater than 0.1 sec.

A cold load pick-up (CLP) feature shall be provided that allows user selectable modification of detection element
characteristics under conditions of system power restoration. The pick-up current setting of the O/C element may be
modified with a settable factor to increase the pick-up current for the CLP duration.

The CLP function shall have the following characteristics:

 the CLP function shall not in any way interfere with any of the other functions elements' pick-up current
settings except as mentioned above;
• the CLP functionality shall be such that the active duration of the CLP is selectable from 0 min to 200 min in

1 min steps
• the modification factor should be settable from 1 to 5 in steps of 0,1.
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1.3.5  Earth fault (E/F) element

 The earth fault setting range shall detect primary earth fault currents down to 20A. The earth fault pick-up
setting range shall be selectable from 20A to 1260A in the steps not greater than 10A.

 The definite time for fault to persist setting range shall be selectable from 0.05 to 100.0 sec in the steps not
greater than 0.1 sec.

1.3.6 Sensitive earth fault (SEF) element.

 A primary earth fault current of 4A to 20A in steps not exceeding 1A shall be detectable. The Definite time for
fault to persist setting range shall be selectable from 0.05 to 100.0 sec in the steps not greater than 0.1 sc.

1.3.7 Current Transformer

 Current transformer ratio:  200-100/1-1A.
 Number of cores:  2
 CT accuracy class 10P10 for protection core and 1 for metering core.
 The VA burden of the CTs shall be sufficient to supply the energy required by the relay and the MFT.

1.3.8 Voltage Transformer

 Voltage ratio : Primary 11 KV (Phase to Phase)
 Voltage ratio : Secondary 230 V ac or as per manufacturer controller requirement
 Highest Service voltage : 12 KV
 Insulation level : 12/28/75KVP
 Voltage factor : 1.2 continuous and 1.9 for 8 hrs.
 Winding wires of PT shall be of grade 3 doubled enameled
 THE HV terminal shall be adequately long from the bushing epoxy material such that the connecting lug shall

not rest directly on the bushing epoxy
 Voltage transformer shall be provided for metering purpose
 The VA burden of Voltage transformer should be sufficient to provide auxiliary supply for battery charging and

operation of MFT.

1.3.9 Requirements of sealed housing live parts

 Enclosure Stainless steel enclosure suitable for IP67
 SF6 gas pressure low alarm
 Provision for SF6 gas pressure indication Manometer with non return valve
 Arc interruption method for SF6 breaker: Puffer type / rotating arc type

1.3.10 Indication & signals (for SCADA / Local)

 Spring charge status indication on front of Sectionalizer
 Sectionalizer On/OFF indication Green for OFF / Red for ON
 Protection relay operated on fault Flag
 Status signals to SCADA- to be wired to marshalling terminal block
 Battery charger Fail potential free contacts
 Sectionalizer CB close / open potential free contacts
 Protection relay operated potential free contacts
 SF6 gas pressure low potential free contacts
 Spring charge Status indication potential free contacts
 Local/Remote potential free contacts
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 Commands from SCADA- to be wired to terminal block CB Close Open
 Provision for local electrical and manual control should be given.
 Metering core of both CT and PT should be wired upto TB for SCADA metering.
 Relay auxiliary contacts for remote indication. Potential free contact 1NO + 1NC wired to terminal block

1.4 Earthing Arrangement

All Sectionalizer should have a special earth bar with a sectional area of not less than 100 mm² run along the whole
of metal enclosed switch structure, each end being connected to the main earthing system where metal cases are
used on instruments these shall be connected to this bar by conductors of not less than 16 mm² section.

 It should be easily possible to test the cables by a simple earthing arrangement.
 Equipment earthing of GI / Copper strips of adequate size be provided.

1.5  Voltage Indicator Lamps and Phase Comparators

The Sectionalizer shall be equipped with a voltage indication. It shall be possible for the each of the function of the
Sectionalizer to be equipped with a permanent voltage indication as per IEC 601958 to indicate whether or not there
is voltage on the cables.

1.6. POWER SUPPLIES

The Sectionalizer system shall provide power for the electronics, operation of the Sectionalizer  and Controller
operation (Future FRTU and Modem ) shall be capable of supplying at least 45VA or higher suitable   for self-
operation of Sectionalizer  and Modem.

Primary supply: Preference will be given to the ability to obtain primary power directly from the HV power system
requiring no additional primary supply connection.

Test supply: The LBS shall accept an external AC 230 V 50 Hz supply. Optional supply: the LBS shall accept an
external DC 110 V supply.

Auxiliary supply: An auxiliary supply with the following minimum characteristics shall be provided

One battery and constant voltage charger with current limiting shall be part of the Sectionalizer.

Battery standby time shall not be less than 24 hours and shall allow for a minimum of ten (10) sequences of LRC
trip-close operations and a transmit/receive standby duty cycle of 10/90 percent with respect to the GPRS modem.
The battery shall recharge to 80 % of its capacity in a maximum of 15 h. The total number of circuit-breaker
operations under the above communications scenario shall be at least 10 Sectionalizer operations preventing closing
if the battery will not have enough stored energy to open the circuit- breaker for a protection trip condition. Batteries
shall be disconnected at the manufacturer's specified minimum voltage. Battery Low' indication shall be available
locally and remotely and shall include a battery test. The indication of "Battery Low" status shall allow for a further
ten LBS operations.The minimum battery life expectancy shall be 5 years. Details of the guaranteed life expectancy
of the battery shall be stated in the tender documentation.
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1.7  Tests

1.7.1 Type Tests

The load break switch/sectionaliser shall have been type tested in accordance with, and found to comply with, the
requirements of IEC 60265-1 for the following, and the appropriate values shall be stated in the tender
documentation:

 Operating duty.
 Making current.
 Insulation (dielectric tests).
 Temperature rise.
 Mechanical operations
 Control equipment surge withstand capability , Electromagnetic Compatibility,  Immunity Requirements.
The LBS / Sectionaliser shall have been type tested in accordance with, and found to comply with, the requirements
of either IS or IEC/ANSI/IEEE C37.63-2005 for the following, and the appropriate. Values shall be stated.

Test records (on identical equipment) in the form of validated copies of test certificates issued by a recognized
testing authority shall be submitted with the tender documentation.

1.7.2 Routine tests

Routine tests, as required in the relevant standards, shall be carried out as a normal requirement of the contract and,
unless otherwise agreed upon, shall be witnessed by the purchaser or by his  appointed representative. No additional
charge shall be levied for such tests or for the production  or presentation of documentation related to routine tests.

Duplicate copies of routine test certificates shall be supplied together with the equipment when the latter is delivered
to the final destination stated in the order.

1.7.3  Packing/ Documentation

o All equipment shall be carefully packed to prevent damage or deterioration during normal
transportation, handling and storage.

o Each container shall bear the following information on the outside of the container:
o The address of the destination
o The gross mass, in kilograms
o The name of the manufacturer
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E)    3PHASE 3 / 4 WIRE CT/PT OPERATED FULLY STATIC  AMR COMPATIBLE TRI-VECTOR ENERGY
METERS  FOR AREA RING FENCING, SUBSTATION FEEDERS,  DISTRIBUTION TRANSFORMERS,

HT (PT/CT) & LT (CT) CONSUMERS

1.0 SCOPE

Design, manufacturing, testing, supply and delivery of AC, 3 Phase, 3 / 4 Wire, CT/PT operated fully Static and
AMR compatible Tri-Vector Energy Meters for measurement of different electrical parameters listed elsewhere in
the document including Active Energy (KWH), Reactive Energy (KVARH), Apparent Energy (KVAH) etc. The detail
scope is given below.

2.0 APPLICATION

a) As Boundary Meters for Ring fencing of an Area,
b) In Substation on incoming/Outgoing HT feeders,
c) On Distribution Transformers LT side,
d) HT (PT/CT) &  LT (CT) Consumers

3.0 STANDARDS TO WHICH METERS SHALL COMPLY

IS: 15959 (including amendment 2): Data Exchange for Electricity Meter Reading, Tariff and Load Control –
Companion Specification

IS: 14697 /1999 (reaffirmed 2004) Specification for AC Static Transformer operated Watt Hour & VAR-Hour
meters (class 0.5S);

IS-15707 Specification for Testing, evaluation, installation & maintenance of AC Electricity Meters-Code of
Practice

The equipment meeting with the requirements of other authoritative standards, which ensure equal or better
quality than the standard mentioned above, also shall be considered; in case of conflict related with
communication protocol, IS: 15959 (including amendment 2) shall prevail upon. For conflict related with other
parts of the specification, the order of priority shall be – i) This technical specification ii) IS: 14697 /1999
(reaffirmed 2004).

4.0 GENERAL TECHNICAL REQUIREMENTS

1 TYPE AMR Compatible Static, 3 Ph, 3 / 4 Wire Tri-Vector Energy Meter
(Export/Import type for Boundary/ring fencing/interface meters)

2 FREQUENCY 50 Hz ±5%
3 ACCURACY CLASS 0.5S
4 STD REFERENCE

VOLTAGE
i)   For CT/PT operated HT Meters- Suitable for operation from 110V Ph-

Ph or 63.5V Ph-N
ii)  For Distribution Transformer , other LTCT operated Meters- Suitable

for operation from 415 Volts Ph-Ph /or 240 Volts Ph-N
5 BASIC CURRENT

(Ib)
-/1 Amps or -/5 Amps as per existing CT for -feeders

6 MAXIMUM
CONTINUOUS
CURRENT

2.0 Ib; Starting and Short time current shall be as per IS-14697

7 POWER
CONSUMPTION

i) The active and apparent power consumption, in each voltage circuit, at
reference voltage, reference temperature and reference frequency shall
not exceed 1. 5 W and 8 VA.

ii) The apparent power taken by each current circuit, at basic current,
reference frequency and reference temperature shall not exceed 1.0 VA

8 POWER FACTOR 0.0 Lag -Unity- 0.0 Lead
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9 DESIGN Meter shall be designed with application specific integrated circuit (ASIC)
or micro controller; shall have no moving part; electronic components
shall be assembled on printed circuit board using surface mounting
technology; factory calibration using high accuracy (0.05 class) software
based test bench.

5.0 CONSTRUCTIONAL REQUIREMENT/ METER COVER & SEALING ARRANGEMENT

The utilities may add their specific sealing requirements and meter COVER constructions required. Wherever poly
carbonate cover is specified, it shall conform to IS 11731  (FH-1category) besides meeting the test requirement of
heat deflection test as per ISO 75, glow wire test as per the IS:11000 (part 2/SEC-1) 1984 OR  IEC PUB,60695-2-
12, Ball pressure test as per  IEC--60695-10-2 and Flammability Test  as per UL 94 or as per IS 11731(Part-2)
1986.

6.0 WORKING ENVIRONMENT

As per IS 14697-1999 (reaffirmed 2004). Meter to perform satisfactorily under Non-Air Conditioned environment
(within stipulations of IS)

Meter body will conform to IP51 degree of protection. For outdoor use meter shall be installed in sealed enclosure
conforming to IP 55.

The meter shall be suitable designed for satisfactory operation under the hot and hazardous tropical climate
conditions and shall be dust and vermin proof. All the parts and surface, which are subject to corrosion, shall either
be made of such material or shall be provided with such protective finish, which provided suitable protection to
them from any injurious effect of excessive humidity.

7.0 MANUFACTURING PROCESS, ASSEMBLY AND TESTING

Meters shall be manufactured using latest and ‘state of the art’ technology and methods prevalent in electronics
industry. The meter shall be made from high accuracy and reliable surface mount technology (SMT) components.
All inward flow of major components and sub assembly parts (CT, PT, RTCs/Crystal, LCDs, LEDs, power circuit
electronic components etc.) shall have batch and source identification. Multilayer ‘PCB’ assembly with ‘PTH’ (Plated
through Hole) using surface mounted component shall have adequate track clearance for power circuits. SMT
component shall be assembled using automatic ‘pick-and-place’ machines, Reflow Soldering oven, for stabilized
setting of the components on ‘PCB’. For soldered PCBs, cleaning and washing of cards, after wave soldering
process is to be carried out as a standard practice. Assembly line of the manufacturing system shall have provision
for testing of sub-assembled cards. Manual placing of components and soldering to be minimized for items, which
cannot be handled by automatic machine.  Handling of ‘PCB’ with ICs/C-MOS components, to be restricted to bare
minimum and precautions to prevent ‘ESD’ failure to be provided. Complete assembled and soldered PCB should
undergo functional testing using computerized Automatic Test Equipment.

Fully assembled and finished meter shall undergo ‘burn-in’ test process for 12 hrs at 55 degree Celsius (Max.
temperature not to exceed 60 degree Celsius) under base current (Ib) load condition.

Test points should be provided to check the performance of each block/stage of the meter circuitry. RTC shall be
synchronized with NPL time at the time of manufacture. Meters testing at intermediate and final stage shall be
carried out with testing instruments, duly calibrated with reference standard, with traceability of source and date.
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8.0 DISPLAYS

The meter shall have 7 digits (with ±indication), parameter identifier, backlit Liquid Crystal Display (LCD) of
minimum 10 mm height, wide viewing angle. Auto display cycling push button required with persistence time of 10
Seconds. LCD shall be suitable for temperature withstand of 70 deg C; Sequence of display of various
instantaneous electrical parameters shall be as desired by Purchaser at the time of order.

The data stored in the meters shall not be lost in the event of power failure. The meter shall have Non Volatile
Memory (NVM), which does not need any battery backup. The NVM shall have a minimum retention period of 10
years.

9.0 PERFORMANCE UNDER INFLUENCE QUANTITIES

The meters performance under influence quantities shall be governed by IS 14697-1999 (reaffirmed 2004). The
accuracy of meter shall not exceed the permissible limits of accuracy as per standard IS: 14697 (latest version).

10.0 OUTPUT DEVICE

Energy Meter shall have test output, accessible from the front, and be capable of being monitored with suitable
testing equipment while in operation at site. The operation indicator must be visible from the front and test
output device shall be provided in the form of LED. Resolution of the test output device shall be sufficient to
enable the starting current test in less than 10 minutes.

11.0 REAL TIME INTERNAL CLOCK (RTC)

RTC shall be pre-programmed for 30 Years Day/date without any necessity for correction. The maximum drift
shall not exceed +/- 300 Seconds per year.

The clock day/date setting and synchronization shall only be possible through password/Key code command from
one of the following:

a) Hand Held Unit (HHU) or Meter testing work bench and this shall need password enabling for meter;
b) From remote server through suitable communication network or Sub-station data logger ‘PC’.

12.0 QUANTITIES TO BE MEASURED & DISPLAYED

The meter shall be capable of measuring and displaying the following electrical quantities within specified accuracy
limits for polyphase balanced or unbalanced loads:

a) Instantaneous Parameters such as phase and line voltages, currents, power factors, overall kVA, kW, kVAr,
power factor, frequency etc as per IS: 15959 (including amendment 2).

b) Block Load Profile Parameters such as kVAh/kWh/kVArh (lag/lead)/Maximum Demand (MD) in
kW/kVA/power factor/phase and line voltages/currents etc as per IS: 15959 (including amendment 2).

c) Daily Load Profile Parameters such as cumulative energy kWh (import/export)/cumulative kVAh (while kW-
import/export)/cumulative energy kVArh (quadrant-1/2/3/4)/reactive energy high (V>103%)/low (V<97%),
etc as per IS: 15959 (including amendment 2).

d) Billing Profile Parameters such as cumulative energy kWh/ cumulative energy kWh, Cumulative Energy
kVARh – Lag/Lead/ cumulative energy kVAh/ cumulative energy kVAh/MD – kW/kVA, etc  as per IS: 15959
(including amendment 2).

In addition to above the meter shall also record the Name plate details, programmable parameters (readable as
profile), occurrence and restoration of tamper events along with the parameters.

Detail of category wise parameters requirement suitable for specific location such as feeder/DT metering, interface
points/boundary points is given in following table (based on IS: 15959 (including amendment 2)):



Volume-III : Section-III
Technical Specifications for IPDS

202

IPDS/SBD/R0

Category Parameter group Meter
Category

Substation Feeder/  Distribution Transformer/ HT
(PT/CT) & LT (CT) Consumer Meters

Instantaneous parameters
C1Block Load Profile parameters

Billing Profile parameters
Daily Load Profile parameters

Boundary/Ring fencing/Interface Meters (i.e. for
Import/Export Points)

Instantaneous parameters B
Block Load Profile parameters
Billing Profile parameters
Daily Load Profile parameters

Substation Feeder/  Distribution Transformer/
Boundary/Ring fencing/ Interface/ HT (PT/CT) & LT
(CT) Consumer Meters

Name Plate details
Programmable Parameters
Event Conditions

Logging parameters for each of the event condition –
shall be selected

Capture parameters for event as applicable
(Event Log Profile)

13.0 DEMAND INTEGRATION PERIOD

The maximum demand integration period may be set at 15 minute or 30 minute by purchaser as per requirement.

14.0 MD RESET

It should be possible to reset MD by the following options:
a) Communication driven reset
b) Local push button
c) Auto reset at 24:00 hrs at the end of each billing cycle

15.0 MARKING OF METERS

The marking of meters shall be in accordance with IS: 14697 /1999 (reaffirmed 2004). The meter shall also store
name plate details as per IS: 15959 (including amendment 2). These shall be readable as a profile as and when
required.

16.0 COMMUNICATION CAPABILITY

The meter shall be provided with two ports for communication of the measured/collected data as per IS: 15959
(including amendment 2), i.e. a hardware port compatible with RS 232 or RS 485 specifications which shall be used
for remote access through suitable Modem (GPRS/GSM/EDGE/CDMA/PSTN/LPR) and an Optical port complying
with hardware specifications detailed in IEC-62056-21. This shall be used for local data downloading through a
DLMS compliant HHU.

The RS 485 port shall be used at Substations suitable for multi-drop connections of the meter for exporting data to
sub-station data logger/DCU/Computer and the remote end server. The RS 232 port shall be used at boundary
points meters and Distribution Transformer meters capable to transfer and export data to the remote end server
through suitable communication mediums (GPRS/GSM/EDGE/ CDMA/ PSTN/LPR). Both ports shall support the
default and minimum baud rate of 9600 bps. The PIN configuration for RS 232 port and RS 485 port shall be as
under:
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RS 232 Port
RJ11

(4 PIN 4
connection

RJ11
(6 PIN 4

connection)

RJ12
(6 PIN 6

connection)

DB9 (Male) DB9 (Female)

1GND,2Rx,
3TX,4Vcc

2GND,3Rx,
4Tx,5Vcc

1NC,2GND,3Rx,
4Tx,5Vcc,6NC

1DCD,2Rx,3Tx,4DTR,5GND,
6DSR,7RTS,8CTS,9RI

1DCD,2Rx,3Tx,4DTR,5GND,
6DSR,7RTS,8CTS,9RI

VCC voltage should be 6 to 12 V and 15mA
RS 485 Port

RJ11
(4 PIN 2

connection

RJ11
(4 PIN 4

connection)

RJ11
(6 PIN 4

connection)

RJ 12
(6 PIN 3 connection)

Terminal type

1A, 2B,3 Nc,
4Nc

1A, 2B,
3GND, 4Vcc

1NC, 2A, 3B,
4GND, 5Vcc, 6NC

1NC, 2A, 3B, 4GND, 5NC,
6NC

1A, 2B, 3GND

17.0 HAND HELD UNIT (HHU)

To enable local reading of meters data a DLMS compliant HHU shall be used.  The HHU shall be as per
specification given in the IS: 15959 (including amendment 2). It shall be compatible to the DLMS compliant energy
meters that are to be procured/supplied on the basis of this specification.

18.0 TAMPER & FRAUD MONITORING FEATURES

The meter shall work satisfactorily under presence of various influencing conditions like External Magnetic Field,
Electromagnetic Field, Radio Frequency Interference, harmonic Distortion, Voltage/Frequency Fluctuations, and
electromagnetic High Frequency Fields etc. The meter shall be immune to abnormal voltage/frequency generating
devices and shall record the occurrence and restoration of such tamper events along with parameters such as
current, voltages, kWh, power factor, event code, date & time etc.

Tamper details shall be stored in internal memory for retrieval by authorized personnel through either of the
following:

i) HHU.
ii) Remote access through suitable communication network.

Minimum 200 numbers of events (occurrences & restoration with date & time) should be available in the meter
memory.

19.0 TYPE TESTS

The meter offered should have successfully passed all type tests described in the IS 14697 and the meter Data
Transfer and Communication capability as per enclosed guidelines document. Type test certificate shall be
submitted along with the offer and the same shall not be more than 36 months old at the time of bid submission.
Make & type of major components used in the type-tested meter shall be indicated in the QAP.

Further Purchaser shall reserve the right to pick up energy meters at random from the lots offered and get the
meter tested at third party lab i.e. CPRI / agencies listed at Appendix-C of Latest – standardization of AC static
electrical energy meters – CBIP publication NO.-304/ NPL / CQAL/ ERTL / ERDA at the sole discretion of the
Purchaser. The supplier has no right to contest the test results of the third party lab or for additional test and has
to replace/take corrective action at the cost of the supplier.

20.0 ACCEPTANCE & ROUTINE TESTS

Criteria for selection for such tests and performance requirements shall be as per IS 14697-1999 (reaffirmed 2004)
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Additional acceptance shall include Surge withstand (SWC) for 6 kVp as per IEC 62052-11, Lightning impulse test
and HF disturbance test as per IS 14697. One sample meter per order from one of the offered lot shall be
subjected to these specific tests. Meters subjected to these tests shall not be used after tests.

Accuracy tests shall be performed at the beginning and at the end of the acceptance tests specified.

21.0 FIXING & CONNECTION ARRANGEMENT

Manufacturer shall ensure following technical points:

i) Meter shall be suitable for mounting on Simplex type vertical panel with front door; CAT-M4 disconnecting
type TBs to be used for Current circuit; Panel wiring to be properly dressed and harnessed; External cables
to enter panel from bottom gland plate using double compression glands.

ii) Meter installation & Inter-connection from existing CT/PT connections to energy meters in the panel shall be
in the scope of contractor/bidder. The external cabling from existing CT/PT to Energy Meter panel shall be
in the scope of purchaser.

iii) Energy Meter terminals block shall be adequately sized with regard to maximum conductor dimension,
commensurate with current rating of Energy Meter.

Application Guide for users of this specification

1. The specification does not contain constructional details and methods of sealing of the meter COVER and the
terminal sizes required for the Purchasers incomer cables. These may be added suitably as per the
requirements of individual users. Quantities of meters required with / without meter COVER needs to be
specified in the Bill of Quantities in the NIT specifications.
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