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SECTION — I: REQUEST FOR QUOTATION

1.00 Event Information
BRPL invites sealed tenders in 2 envelopes for following scope of work

. Delivery &
Sl. No. Description Ei:?(a;:.c)l Qty. Insta;::ation
SUPPLY, INSTALLATION, TESTING &
COMMISSIONING OF 11 KV FEEDERS
INCLUDING RMU, CABLE AND ACCESSORIES As per
1 ON SINGLE POINT RESPONSIBILITY BASIS 5.2 Crores BOQ Delhi, Sites
IN CONNECTION WITH PROVIDING NEW Attached
LOAD OF 1345 KW ON HT SYSTEM FOR
NICF,GITRONI

The bidder must qualify the requirements as specified in clause 2.0 stated below.

All envelopes shall be duly super scribed “SUPPLY, INSTALLATION, TESTING & COMMISSIONING OF 11 KV
FEEDERS INCLUDING RMU, CABLE AND ACCESSORIES ON SINGLE POINT RESPONSIBILITY BASIS IN
CONNECTION WITH PROVIDING NEW LOAD OF 1345 KW ON HT SYSTEM FOR NICF,GITRONI NIT NO
CMC/BR/20-21/SV/RS/KG/880"

1.01  The schedule of specifications with detail terms & conditions can be obtained from address given below against
submission of non-refundable demand draft of Rs.1180/- drawn in favour of BSES Rajdhani Power Ltd, payable
at Delhi. The tender documents & detail terms and conditions can also be downloaded from the website
“www.bsesdelhi.com --> Tenders --> BSES Rajdhani Power Ltd --> Open Tenders".

In case tender papers are downloaded from the above website, then the bidder has to enclose a demand draft
covering the cost of bid documents.

1.02  Bids will be received up to 13/11/2020 1530 HRS at the address given at 3.01 below. Part A of the Bid shall be
opened on 13/11/2020 1600 HRS.

Part B of the Bid will be opened in case of Techno-Commercially qualified Bidders and the date of opening of
same shall be intimated in due course. It is the sole responsibility of the bidder to ensure that the bid
documents reach this office on or before the last date.

1.03  BSES Rajdhani Power Ltd reserves the right to accept/reject any or all Tenders without assigning any reason
thereof in the event of following

(i) Earnest Money Deposit (EMD) of value Rs 5,20,000/- is not deposited in shape of Demand Draft/Pay
Order/Banker’s Cheque /Bank Guarantee drawn in favour of BSES Rajdhani Power Ltd, payable at Delhi.

(ii) The offer does not contain prices indicating break-up towards all taxes & duties in prescribed format

(i) Complete Technical details are not enclosed.

(iv) Tender is received after due date and time.

(iv) Technical offer contains any prices

(v) Prices are not FIRM and subject to Price Variation
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2.0 Qualification Criteria:-

The prospective bidder must qualify all of the following requirements to participate in the bidding process, who meet the
following requirements, will be considered as successful bidder and management has a right to disqualify those bidders
who do not meet these requirements.

» The bidder must be a manufacturer of 11KV or higher Voltage HT Power Cable of conductor size 300mm2 and
above having valid Type Test Reports carried out at CPRI/ERDA (Not More than 5 years Old from the NIT date)
for the same.

» The bidder should have supplied at least 150 km. of similar Cross section (i.e 300mm2 ) or higher (Voltage
level11KV and Above ) to any major utilities/SEB's in last 3 years from the NIT date out of which at least 50%
should be in successful operation for the last 3 years.

» The bidder who is a manufacturer of 11KV or higher Voltage HT Power Cable of conductor size 300mm2 and
above can enter into Consortium /Joint Deed with the enlisted BRPL contractors who can jointly fulfill the
Quialification Criteria.

> Bidder along with consortium, as mentioned above, should have at least two performance Certificates for the
works executed in the last 3 years from reputed companies /utilities of successful supply, laying, testing &
commissioning of similar Cross section (i.e 300mm?2)or higher (Voltage level 11KV and Above) cable on turnkey
basis. Out of these, one certificate should be more than 10 KMs of cable.

» The Bidder should have In —house raw material, routine and acceptance testing facilities as per relevant IS/IEC.
Self-declaration & List of testing equipment to be submitted in support of this QR.

> In case of new vendor not registered with BRPL, factory inspection and evaluation shall be carried out to
ascertain bidder’s manufacturing capability and quality procedure. However, BRPL reserves right to carry out
factory inspection and evaluation for any bidder prior to technical qualification evaluation

» The bidder should possess valid Electrical Contractor License issued by competent statutory agency to undertake
work in NCT Delhi. In case bidder is not having this license, Bidder to give the undertaking that it will be
obtained by them before the start of the work at site or suitable sub-contractor having the valid license shall be
engaged for works at site where copy of valid license shall be submitted to BRPL before the start of the work.

> Bidder should have Average Annual Sales Turnover of Rs 100 Crore or more in last three (3) financial years, duly
certified CA certificate to be submitted. (FY 19-20, 18-19 & 17-18).

Indian Subsidiaries of global companies having plant in India are also eligible to bid if the qualification
requirements stated above are met independently or in combination with the parent company. Declaration from
parent company needs to be submitted.

Notwithstanding anything stated above, BRPL reserves the right to assess bidder’s capability to perform the
contract, assess the capability and installed capacity of the Bidder for carrying out the supplies, should the
circumstances warrant such assessment in the overall interest of the purchaser. BRPL also reserves the right to
evaluate the bidder based on performance of past supplies/projects executed in BRPL. In this regard the
decision of the purchaser is final.
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3.00

4.00

TERMS & CONDITIONS TO APPLY AS CONSORTIUM:

i. Cable OEM may form a consortium with BRPL enlisted contractors and apply against this tender specification,
provided they jointly qualify as per qualification criteria of the tender.

ii. Cable OEM shall be lead partner(Bidder) and this authorization shall be supported by submitting a power of
attorney signed by legally authorized signatories of all the partners; Refer Annexure-I for Sample Format

iii. The Bidder (Lead partner) shall be authorized to incur liabilities and receive instructions for and on behalf of
any and all partner of the Consortium and the entire execution of the contract including payment shall be done
exclusively with the Bidder (lead partner). This authorization shall be evidenced by submitting by a Power of
Attorney signed by legally authorized signatories of all partners.

iv. The Bidder (Lead partner) shall be solely liable for the execution of the contract in accordance with the
contract terms and a copy of the agreement entered into by the consortium partners having such a provision
shall be submitted with the Bid.

v. In the event of any default by any partner/partners of the Consortium, BRPL reserves the right to get the
work executed from any other source at the Risk & Cost of the Bidder (Lead Partner). The Extra Expenditure so
incurred shall be debited to the Bidder (Lead Partner)..

vi. Responsibilities in respect of execution of tendered work by the Bidder (lead partner) as well as of each
Consortium member shall be clearly indicated in the agreement.

vii. The Consortium agreement shall not be cancelled or amended unilaterally without consent of the purchaser
and a statement to this effect should appear in the consortium agreement.

viii. A firm can submit only one bid in the same bidding process, either individually as a bidder or as a partner of
a Consortium. A bidder who submits or participates in more than one bid will cause all the bids in which the
bidder has participated to be disqualified.

Original consortium agreement on Non judicial stamp paper duly registered with sub registrar office of
appropriate value satisfying the above conditions shall be submitted along with the bid indicating role and duties
of each consortium member.

Note:
¢ In case of non-furnishing the requisite documents along with the bid, the bid will be
considered as non-responsive and bid may be summarily rejected.
¢ Purchase Order & Work Order shall be issued in favor of the Lead Partner/Bidder only

Bidding and Award Process

Bidders are requested to submit their offer strictly in line with this tender document. NO DEVIATION IS
ACCEPTABLE. BRPL shall response to the clarifications raised by various bidders and the will be distributed to
all participating bidders through website.

3.01 BID SUBMISSION

The bidders are required to submit the bids in 2(two) parts to the following address
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Head of Department

Contracts & Material Department
BSES Rajdhani Power Ltd

1°* Floor, C Block

BSES Bhawan, Nehru Place

New Delhi 110019

PART A: TECHNICAL BID comprising of following (1 original + 1 copy)

. EMD in prescribed format

= Non-refundable demand draft for Rs 1180/- in case the forms are downloaded

from website

Documentary evidence in support of qualifying criteria

Technical Details / Filled in GTP/Type test report etc

Qualified Manpower available & Organization Chart

Testing Facilities

Copies of Orders, Execution /Performance Certificate & Other Documents to

support the QC as per clause 2.0

. Original Tender documents duly stamped & signed on each page as token of
acceptance

. Acceptance to Commercial Terms and Conditions viz Delivery schedule/period,
Payment terms, PBG etc

PART B: FINANCIAL BID comprising of (1 original only)

. Price strictly in the Format enclosed indicating Break up of basic price, taxes &
duties, transportation etc

3.02 TIME SCHEDULE

The bidders should complete the following within the dates specified as under:

S. No. Steps Date
1 Date of sale of bid documents 28.10.2020
2 Pre-Bid meeting 06.11.2020 1430 HRS
3 Last date of Queries, if any 09.11.2020
4 Last date of receipt of bid documents 13.11.2020 1530HRS
5 Date & time of opening of tender — Part A 13.11.2020 1600HRS

This is a two part bid process. Bidders are to submit the bids in 2(two) parts

Both these parts should be furnished in separate sealed covers super scribing NIT no. DUE DATE OF
SUBMISSION, with particulars as PART-A TECHNICAL BID & COMMERCIAL TERMS & CONDITIONS and
Part-B FINANCIAL BID and these sealed envelopes should again be placed in another sealed cover which
shall be submitted before the due date & time specified.
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Part — A: Technical Bid should not contain any cost information whatsoever and shall be submitted within the
due date.

PART B: This envelope will be opened after techno-commercial evaluation and only of the qualified bidders.

REVERSE AUCTION: Purchaser reserves the right to use REVERSE AUCTION through SAP-SRM as an
optional tool as an integral part of the entire tendering process. All techno-commercially qualified bidders shall
participate in this event

Notwithstanding anything stated above, the Purchaser reserves the right to assess bidder’s capability to perform
the contract, should the circumstances warrant such assessment in the overall interest of the purchaser. In this
regard the decision of the purchaser is final.

In case RA is not concluded/conducted for any reasons, a "final no regret" financial bid in a sealed envelope will
be called for from all qualified bidders

BIDS RECEIVED AFTER DUE DATE AND TIME SHALL BE LIABLE TO REJECTION

5.00 Award Decision

5.01 Purchaser intends to award the business on a lowest bid basis, so suppliers are encouraged to submit the
bid competitively. The decision to place purchase order/LOI solely depends on purchaser on the cost
competitiveness across multiple lots, quality, delivery and bidder's capacity, in addition to other factors that
Purchaser may deem relevant.

5.02 Splitting of Tendered Scope of works in two or more bidders: BSES reserve the right to split the
tender scope amongst techno- commercially qualified bidders. The purchaser reserves all the rights to
award the contract to one or more bidders to meet the timelines of the projects /scope of work or nullify
the award decision without any reason.

5.03 In the event of your bid being selected by purchaser (and / or its affiliates) and you subsequent DEFAULT
on your bid; you will be required to pay purchaser (and / or its affiliates) an amount equal to the difference
in your bid and the next lowest bid on the quantity declared in NIT/RFQ.

5.04 In case any supplier is found unsatisfactory during the delivery process, the award will be cancelled and
BRPL reserves the right to award other suppliers who are found fit.

6.00 Market Integrity

We have a fair and competitive marketplace. The rules for bidders are outlined in the Terms & Conditions.
Bidders must agree to these rules prior to participating. In addition to other remedies available, we reserves the
right to exclude a bidder from participating in future markets due to the bidder’s violation of any of the rules or
obligations contained in the Terms & Condition. A bidder who violates the marketplace rules or engages in
behavior that disrupts the fair execution of the marketplace shall be restricted from bidding for a length of time,
depending upon the seriousness of the violation. Examples of violations include, but are not limited to:

e Failure to honor prices submitted to the marketplace.
¢ Breach of the terms of the published in Request for Quotation/NIT.

7.00 Confidentiality
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All information contained in this RFQ is confidential and shall not be disclosed, published or advertised in any
manner without written authorization from BRPL. This includes all bidding information submitted.

All RFQ documents remain the property of BRPL and all bidders are required to return these documents to BRPL
upon request.

Bidders who do not honor these confidentiality provisions will be excluded from participating in future bidding
events.

8.00 Contact Information

Technical or Commercial clarifications, if any, as regards this RFQ shall be sought in writing and sent by
post/courier to following address. The same shall not be communicated through email/phone

Technical Commercial
Contact Person Mr. Sheshadri Krishnapura(HOD-TSG) Mr. Robin Sebastian (Head Procurement)
BSES Rajdhani Power Ltd , 2™ Floor, B Block, BSES Rajdhani Power Ltd , 1% Floor, D
Address BSES Bhawan, Nehru Place, New Delhi Block, BSES Bhawan, Nehru Place, New
110019 Delhi 110019
Email sheshadri .krishnapura@relianceada.com robin.sebastian@relianceada.com
amit.as.tomar@relianceada.com pankaj.goyal@relianceada.com
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SECTION — II: INSTRUCTION TO BIDDERS
1.00 GENERAL

BSES Rajdhani Power Ltd, hereinafter referred to as “"The Company “are desirous of awarding work for "SUPPLY,
INSTALLATION, TESTING & COMMISSIONING OF 11 KV FEEDERS INCLUDING RMU, CABLE AND ACCESSORIES
ON SINGLE POINT RESPONSIBILITY BASIS IN CONNECTION WITH PROVIDING NEW LOAD OF 1345 KW ON HT
SYSTEM FOR NICF,GITRONI".

2.00 SCOPE OF WORK

The scope of the work is as per BOQ in the tender.

3.00 DISCLAIMER

This Document includes statements, which reflect various assumptions, which may or may not be correct .Each
Bidder shall conduct its own estimation and analysis and should check the accuracy, reliability and completeness
of the information in this Document and obtain independent advice from appropriate sources in their own
interest.

Neither Purchaser nor its employees will have any liability whatsoever to any Bidder or any other person under
the law or contract, the principles of restitution or unjust enrichment or otherwise for any loss, expense or
damage whatsoever which may arise from or be incurred or suffered in connection with anything contained in
this Document, any matter deemed to form part of this Document, provision of Services and any other
information supplied by or on behalf of Purchaser or its employees, or otherwise a rising in any way from the
selection process for the Supply.

Though adequate care has been taken while issuing the Bid document, the Bidder should satisfy itself that
Documents are complete in all respects. Intimation of any discrepancy shall be given to this office immediately.

This Document and the information contained herein are Strictly Confidential and are for the use of only the
person(s) to whom it is issued. It may not be copied or distributed by the recipient to third parties (other than in
confidence to the recipient's professional advisors).

4.00 COST OF BIDDING

The Bidder shall bear all cost associated with the preparation and submission of its Bid and the company will be
in no case be responsible or liable for those costs.

5.00 BIDDING DOCUMENTS

The Scope of Work, Bidding Procedures and Contract Terms are described in the Bidding Documents. In addition
to the covering letter accompanying Bidding Documents, the Bidding Documents include:

Request for Quotation (RFQ) - Section - |

Instructions to Bidders (ITB) - Section - Il

Special Terms & Conditions of Contract (SCC) - Section —lI|
General Terms and Condition Supply (GCC-Supply) - Section —IV
Price Format Supply- Section V
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General Terms and Condition Erection, Testing & Commissioning (GCC-ETC) - Section VI
Price Format Erection, Testing & Commissioning - Section VII

Grand Summary of the Quoted Price — Section VIl

Vendor Code of Conduct - Section IX

Scope Demarcation and Route Map — Annexure |l

Technical Specifications - Annexure Il

The Bidder is expected to examine the Bidding Documents, including all Instructions, Forms, Terms and
Specifications. Failure to furnish all information required by the Bidding Documents or submission of a Bid not
substantially responsive to the Bidding Documents in every respect will may result in the rejection of the Bid.

6.00 AMENDMENT OF BIDDING DOCUMENTS

At any time prior to the deadline for submission of Bids, the Company may for any reasons, whether at its own
initiative or in response to a clarification requested by a prospective Bidder, modify the Bidding Documents by
amendment.

The Amendment shall be part of the Bidding Documents, pursuant to Clause 5.00, and it will be notified in web
site www.bsesdelhi.com, and will be binding on them.

In order to afford prospective Bidders reasonable time in which to take the Amendment into account in
preparing their Bids, the Company may, at its discretion, extend the deadline for the submission of Bids. The
same shall be published as a corrigendum in website www.bsesdelhi.com.

Purchaser shall reserve the rights to following
e extend due date of submission
¢ modify tender document in part/whole
e cancel the entire tender

Bidders are requested to visit website regularly for any modification/clarification/
corrigendum/addendum of the bid documents

7.00 LANGUAGE OF BID
The Bid prepared by the Bidder, and all correspondence and documents relating to the Bid exchanged by the
Bidder and the Purchaser shall be written in the English Language. Any printed literature furnished by the
Bidder may be written in another Language, provided that this literature is accompanied by English translation,
in which case, for purposes of interpretation of the Bid, the English translation shall govern.

8.00 DOCUMENTS COMPRISING THE BID

The Bid prepared and submitted by the Bidder shall comprise the following components:

e Bid Form, Price & other Schedules (STRICTLY AS PER FORMAT) and Technical Data Sheets completed in
accordance with Technical Specification

e All the Bids must be accompanied with the required EMD as mentioned in the Section-I against each
tender.

e Tender documents duly stamped and signed on each page by authorized signatory

9.00 BID FORM
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9.01 The Bidder shall submit one “Original” and one “Copy” of the Un-priced Bid Form, Price Schedules & Technical
Data Sheets duly filled in as per attached specification/BOM etc enclosed.

9.02 EMD

The bidder shall furnish, as part of its bid, an EMD amounting as specified in the RFQ. The EMD is required to
protect the Purchaser against the risk of Bidder's conduct which would warrant forfeiture.

The EMD shall be denominated in any of the following form:

(a) Banker’s Cheque / Demand Draft/Pay Order drawn in favour of BSES Rajdhani Power Ltd, payable at
Delhi.

(b) Bank Guarantee valid for One hundred Twenty (120) days after due date of submission or amended due
date of submission drawn in favour of BSES Rajdhani Power Ltd, BSES Bhawan, Nehru Place, New Delhi
110019

The EMD may be forfeited in case of:
(a) The Bidder withdraws its bid during the period of specified bid validity
OR
(b) The case of a successful Bidder, if the Bidder does not
(i) Accept the Purchase Order, or

(ii) Furnish the required performance security BG.

10.00 BID PRICES

10.01 Bidders shall quote for the entire Scope of Supply/Work with a break-up of prices for individual items and Taxes
& Duties. The total Bid Price shall also cover all the Supplier's obligations mentioned in or reasonably to be
inferred from the Bidding Documents in respect of Design, Supply, Transportation to site, Erection, testing &
commissioning all in accordance with the requirement of Bidding Documents The Bidder shall complete the
appropriate Price Schedules included herein, stating the Unit Price for each item & total Price with taxes, duties &
freight upto destination.

10.02 The prices offered shall be inclusive of all costs as well as Duties, Taxes and Levies paid or payable during
execution of the supply work, breakup of price constituents, should be there. The Bidder is required, at his
expense, to obtain all the information he may require to enable him to submit his tender including necessary
visits to the site to ascertain the local conditions, procurement of necessary materials, labour, etc., requirements
of the local/government/public authorities in such matters.

10.03 Prices quoted by the Bidder shall be “Firm"” and not subject to any price adjustment during the performance of
the Contract. A Bid submitted with an adjustable price/ Price Variation Clause will be treated as non
-responsive and rejected.

11.00 BID CURRENCIES
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Prices shall be quoted in Indian Rupees Only.
12.00 PERIOD OF VALIDITY OF BIDS

12.01 Bids shall remain valid for 120 days from the due date of submission of the Bid & subsequent
corrigendum/amendment/extension of due date of submission.

12.02 Notwithstanding Clause 12.01 above, the Purchaser may solicit the Bidder's consent to an extension of the Period
of Bid Validity. The request and the responses thereto shall be made in writing and sent by post/courier.

13.00 ALTERNATIVE BIDS

Bidders shall submit Bids, which comply with the Bidding Documents. Alternative Bids will not be considered.
The attention of Bidders is drawn to the provisions regarding the rejection of Bids in the terms and conditions,
which are not substantially responsive to the requirements of the Bidding Documents.

14.00 FORMAT AND SIGNING OF BID

14.01 The original Bid Form and accompanying documents, clearly marked "Original Bid" and “copy” must be received
by the Purchaser at the date, time and place specified pursuant to Clauses 15.0 and 16.0. In the event of any
discrepancy between the original and the copy, the original shall govern.

14.02 The original and copies of the Bid shall be typed or written in indelible ink and shall be signed by the Bidder or a
person or persons duly authorized to sign on behalf of the Bidder. Such authorization shall be indicated by
written Power-of-Attorney accompanying the Bid.

14.03 The Bid shall contain no interlineations, erasures or overwriting except as necessary to correct errors made by
the Bidder, in which case such corrections shall be initialed by the person or persons signing the Bid.

15.00 SEALING AND MARKING OF BIDS

15.01 Bid submission: One original & one Copy (hard copies) of all the Bid Documents shall be sealed and submitted to
the Purchaser before the closing time for submission of the bid.

15.02 The Technical Documents and the EMD shall be enclosed in a sealed envelope and the said envelope shall be
super scribed with —"Technical & EMD". The price bid shall be inside another sealed envelope with super scribed
“Financial Bid “. Both these envelopes shall be sealed inside another big envelope. All the envelopes should bear
the Name and Address of the Bidder and marking for the Original and Copy. The envelopes should be super
scribed with —"Tender Notice No. & Due date of opening".

15.03 The Bidder has the option of sending the Bids in person. Bids submitted by Email/Telex/Telegram /Fax will be
rejected. No request from any Bidder to the Purchaser to collect the proposals from Courier/Airlines/Cargo
Agents etc shall be entertained by the Purchaser.

16.00 DEADLINE FOR SUBMISSION OF BIDS

16.01 The original Bid, together with the required copies, must be received by the Purchaser at the address specified
earlier.

16.02 The Purchaser may, at its discretion, extend the deadline for the submission of Bids by amending the Bidding

Documents, in which case all rights and obligations of the Purchaser and Bidders previously subject to the
deadline will thereafter be subject to the deadline as extended.

NIT NO CMC/BR/20-21/SV/RS/KG/880 Page 12 of 64 Bidders seal & signature



BSES

BSES RAJDHANI POWER LIMITED

17.00 ONE BID PER BIDDER

Each Bidder shall submit only one Bid by itself. A Bidder who submits or participates in more than one Bid will
cause all those Bids to be rejected.

18.00 LATE BIDS

Any Bid received by the Purchaser after the deadline for submission of Bids prescribed by the Purchaser,
pursuant to Clause 16.0, will be declared "Late" and shall be rejected and returned unopened to the Bidder.

19.00 MODIFICATIONS AND WITHDRAWAL OF BIDS
19.01 The Bidder is not allowed to modify or withdraw its Bid after the Bid's submission.
20.00 PROCESS TO BE CONFIDENTIAL

Information relating to the examination, clarification, evaluation and comparison of Bids and recommendations
for the award of a contract shall not be disclosed to Bidders or any other persons not officially concerned with
such process. Any effort by a Bidder to influence the Purchaser's processing of Bids or award decisions may
result in the rejection of the Bidder's Bid.

21.00 CLARIFICATION OF BIDS

To assist in the examination, evaluation and comparison of Bids, the Purchaser may, at its discretion, ask
the Bidder for a clarification of its Bid. All responses to requests for clarification 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 BIDS / RESPONSIVENESS

22.01 Purchaser will examine the Bids to determine whether they are complete, whether any computational errors
have been made, whether required sureties have been furnished, whether the documents have been properly
signed, and whether the Bids are generally in order. Purchaser may ask for submission of original documents
in order to verify the documents submitted in support of qualification criteria.

22.02 Arithmetical errors will be rectified on the following basis. If there is a discrepancy between the unit price and
the total price per item that is obtained by multiplying the unit price and quantity, the unit price shall prevail
and the total price per item will be corrected. If there is a discrepancy between the Total Amount and the sum
of the total price per item, the sum of the total price per item shall prevail and the Total Amount will be
corrected.

22.03 Prior to the detailed evaluation, Purchaser will determine the substantial responsiveness of each Bid to the
Bidding Documents including production capability and acceptable quality of the Goods offered. A substantially
responsive Bid is one, which conforms to all the terms and conditions of the Bidding Documents without
material deviation.

22.04 Bid determined as not substantially responsive will be rejected by the purchaser and/or the Purchaser
and may not subsequently be made responsive by the Bidder by correction of the non - conformity.

23.00 EVALUATION AND COMPARISON OF BIDS
The evaluation of Bids shall be done based on the delivered cost competitiveness basis.

23.01 The evaluation of the Bids shall be a stage-wise procedure. The following stages are identified for
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evaluation purposes: In the first stage, the Bids would be subjected to a responsiveness check. The
Technical Proposals and the Conditional ties of the Bidders would be evaluated.

23.02 Subsequently, the Financial Proposals along with Supplementary Financial Proposals, if any, of
Bidders with Techno-commercially Acceptable Bids shall be considered for final evaluation.

23.03 The Purchaser's evaluation of a Bid will take into account, in addition to the Bid price, the following
factors, in the manner and to the extent indicated in this Clause:
e Delivery Schedule
e Conformance to Qualifying Criteria
¢ Deviations from Bidding Documents

Bidders shall base their Bid price on the terms and conditions specified in the Bidding Documents.

The cost of all quantifiable deviations and omissions from the specification, terms and conditions specified
in Bidding Documents shall be evaluated. The Purchaser will make its own assessment of the cost of any
deviation for the purpose of ensuring fair comparison of Bids.

23.04 Any adjustments in price, which result from the above procedures, shall be added for the purposes
of comparative evaluation only to arrive at an "Evaluated Bid Price". Bid Prices quoted by Bidders shall
remain unaltered.

24.00 CONTACTING THE PURCHASER

24.01 If any Bidder wishes to contact the Purchaser on any matter related to the Bid, from the time of Bid opening to
the time of contract award, the same shall be done in writing only.

24.02 Any effort by a Bidder to influence the Purchaser and/or in the Purchaser's decisions in respect of Bid
evaluation, Bid comparison or Contract Award, will result in the rejection of the Bidder's Bid.

25.00 THE PURCHASER 'S RIGHT TO ACCEPT ANY BID AND TO REJECT ANY OR A LL BIDS

The Purchaser 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 Purchaser's action.

26.00 AWARD OF CONTRACT

26.01 The Purchaser will award the Contract to the successful Bidder whose Bid has been determined to be the lowest-
evaluated responsive Bid, provided further that the Bidder has been determined to be qualified to satisfactorily
perform the Contract. Purchaser reserves the right to award order to other bidders in the tender, provided it is
required for timely execution of project & provided he agrees to come to the lowest rate.

26.02 Splitting of Tendered Scope of works in two or more bidders: BRPL reserve the right to split the tender scope
amongst techno- commercially qualified bidders. The purchaser reserves all the rights to award the contract to
one or more bidders to meet the timelines of the projects /scope of work or nullify the award decision without
any reason.

26.03 The Purchaser intends to issue separate Purchase/Work Orders viz
a) Purchase Order for Supply
b) Work Order for Installation, Testing & Commissioning

27.00 THE PURCHASER 'S RIGHT TO VARY QUANTITIES
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28.00

29.00

30.00

30.01

(a

~—

The Purchaser reserves the right to vary the quantity i.e. increase or decrease the numbers/quantities
without any change in terms and conditions during the execution of the Order.

LETTER OF INTENT/ NOTIFICATION OF AWARD

The letter of intent/ Notification of Award shall be issued to the successful Bidder whose bids have been
considered responsive, techno-commercially acceptable and evaluated to be the lowest (L1). The successful
Bidder shall be required to furnish a letter of acceptance within 7 days of issue of the letter of intent /Notification
of Award by Purchaser. The date of LOI/LOA shall be treated as Start date of work.

CONTRACT PERFORMANCE BANK GAURANTEE

Within 15 days of the receipt of Notification of Award/ Letter of Intent/PO from the Purchaser, the successful
Bidder shall furnish the Performance Bank Guarantee towards faithful performance of Contract for an amount of
10% (Ten percent) of the Contract Price. The Performance Bond shall be valid up to completion period/handing
over, whichever is earlier plus 3 months claim period. Upon submission of the performance security, the EMD
shall be released. 2 (two) nos. separate CPBG’s shall be submitted against Supply, ETC.

CORRUPT OR FRADULENT PRACTICES

The Company requires that the Bidders observe the highest standard of ethics during the procurement and
execution of the Project. In pursuance of this policy, the Company:

Defines, for the purposes of this provision, the terms set forth below as follows:

"Corrupt practice" means behavior on the part of officials in the public or private sectors by which they
improperly and unlawfully enrich themselves and/or those close to them, or induce others to do so, by
misusing the position in which they are placed, and it includes the offering, giving, receiving, or soliciting of
anything of value to influence the action of any such official in the procurement process or in contract
execution; and

"Fraudulent practice" means a misrepresentation of facts in order to influence a award process or the
execution of a contract to the detriment of the Company, and includes collusive practice among Bidders (prior
to or after Bid submission) designed to establish Bid prices at artificial non -competitive levels and to deprive
the Company of the benefits of free and open competition.

(b) Will reject a proposal for award if it determines that the Bidder recommended for award has engaged in

corrupt or fraudulent practices in competing for the contract in question ;

(c) Will declare a firm 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 engaged in corrupt or fraudulent practices in competing for, or in
executing, a contract.

30.02 Furthermore, Bidders shall be aware of the provision stated in the Terms and Conditions of Contract.

31.00 COMPLETION PERIOD

Within 4 months from the date of issuance of LOI/Order
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Section II1I
SPECIAL TERMS AND CONDITIONS OF CONTRACT

1.1. Bidders are requested to visit the site to understand the scope of work, site conditions and requirements prior
to Bidding. Hence, no price/time escalation shall be admissible on these accounts.

1.2. The scope of this tender includes supply , survey , design , engineering , manufacturer , shop testing
,inspection , packing , dispatch , loading , unloading and storage at site, storage and construction insurance ,
assembly , erection ,structural , complete pre-commissioning checks , testing and commissioning at site ,
obtaining statutory clearance & certification from state electrical inspector and handing over to owner after
successful laying of HT Feed and installation, testing & commissioning etc as per BOQ ,with required
accessories on single point responsibility basis.

1.3. The scope includes supply of all barricading, free issued materials (including installation, transportation,
loading & unloading), dewatering, watch and ward and transportation of scrap (generated at Site), balance
free-issued material, dismantled material from site to BRPL store including loading & unloading and no
additional charges shall be paid against these activities. Used barricading material will be taken back by bidder
soon after job is handed over or as directed by BRPL Engineer-In-Charge (E-I-C). No additional cost for these
items will be paid to the Bidder. Any leakage, pilferage and damage of the material shall be in vendor’s scope.

1.4. Delivery of cable at site and all other equipments/accessories have to be aligned as per site requirements and
progress.

1.5. Joints & Terminations installation shall only be done by OEM. No additional cost for this item will be paid to
the Bidder. Contractor to provide all support to the Jointers for doing Joints & Terminations of Joint Kits.

1.6. Prices for all the activities shall be FIRM till the actual completion of the job. Statutory variation will be
allowed for direct supplies only wherever breakup of Taxes & Duties are available in Price Bid. In case bidder
has not submitted any price breakup, no variation on account of statuary variation shall be paid extra by
BRPL.

1.7. There will be no price escalation given to bidder even if there is delay in the project due to ROW permission.

1.8. Permission from road owning agencies & statutory clearance for road cutting shall be in the scope of bidder.
However statutory fees will be borne by BRPL.

1.9. Bidder has to submit the technical parameters with details of Spares for each rating with catalogue, reference
codes etc.

1.10. Wherever BRPL specifications are not available relevant IS/IEC to be followed. All Drawings mentioned in the
Tender Specification and other required for the completeness of the tender shall be submitted. Drawing
submission process shall not be deemed complete if all the requirements are not complied during the
submission of the same.

1.11. The bidder should have own testing equipment’s/they have to provide like IR Tester, Hi Pot Test Kit and
Earth Tester and Sheath Integrity test kit with Calibration Certificates for testing the cables.
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1.12. The Bidder should have own Safety equipment like Neon Tester, Portable Earth, Earthing discharge rod etc.
along with Calibration Certificates of all the equipment.

1.13. The Bidder should have all major tools and tackles for cable laying like Bench Machine, Rollers, Jack for
lifting the Cable drum along with calibration certificates etc.

1.14. Bidder has to submit the item wise price bifurcation in bid. Unprice copy must be attached with the Part A.
Reverse Auction will be carried out on Lump sum Basis/Total Landed Cost i.e. Supply + ETC

1.15. Any other material not specifically mentioned above but required for successful commissioning and operation
is in the scope of bidder. Prior approval shall be taken from central engineering department before execution.
Commercial approval shall be taken from C&M Department before execution.

1.16. Successful bidder has to adhere to the statutory compliance.

1.17. Successful Bidder has to depute the safety officer and quality officer separately at site for whole duration
and they have to submit the safety report and quality report to BRPL E-I-C on weekly basis.

1.18. Successful bidder has to send the weekly progress report to BRPL EIC.

1.19. In case of any major deviation, deletion or addition which bidder may feel is relevant to this project & for its
safe operation and completion of works; Bidder may clearly highlight and communicate the same to the
purchaser with his bid.

1.20. Necessary Statutory Clearances from CEI of Delhi & any other authority for energizing shall be in the scope
of this tender. However, any statutory fees shall be borne by BRPL on production of documentary evidence.

1.21. Taking over after commissioning of the complete system and final approval of Electrical Inspector &
Compliance to punch points observed to the satisfaction of Projects as per statutory requirements, system
shall be handed over to BRPL.

1.22. Guarantee period/Defect Liability period:

The Guarantee Period will be equipment/service/work specific and shall be as specified in the Technical
Specifications for the equipment/material/service/work and where Technical specifications are not part of
contract documents or guarantee period is not specified in the Technical specifications, the guarantee period
shall be as per the Special Terms and Conditions of the Contract. In case of no mention of the guarantee
period in Technical specifications, Defect liability period will be 24 Months from the Date of Commissioning or
30 months from the date of delivery of final lot of supplies made, whichever is later.

For Cable, RMU & Joints: The defect liability period shall be 60 months from the date of commissioning or 66
months from the date of delivery whichever is later.

If during the defects liability period any materials / items are found to be defective, these shall be replaced or
rectified by the bidder at his own cost within 30 days from the date of receipt of intimation

1.23. Failure during Guarantee Period:

If the equipment and material supplied/service or work rendered under the contract fails to perform its due,
rated & intended quality performance, during the Guarantee period, the bidder is liable to undertake
repair/rectify/replace the equipment and material supplied/service or work rendered under the contract within
time frame as specified below at bidder’s cost to make the equipment and material supplied/service or work
rendered under the contract of performing its due, rated and intended quality performance. If bidder fails to
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repair/rectify/replace the equipment or material supplied/service or work rendered under the contract, failed in
Guarantee Period, purchaser will be at liberty to get the same done at bidder’s risks and costs and recover all
such expenses plus the purchaser own charges (@ 15% of expenses incurred), from the bidder or from the
“Performance Bank Guarantee” as the case may be.

If during the Warranty/ Guarantee period some parts of the supplies are replaced owing to the defects/
damages under the Warranty, the Warranty period for such replaced parts shall be until the expiry of twelve
months from the date of such replacement or renewal or until the end of original Guarantee period, whichever
is later.

a) Service Engineer Availability to Attend, Identify & Restore Defects (Minor) of materials/Equipment’s
under Guarantee Period within 48 Working Hours (Exclusion of Material Support Cases)

b) Spare Material Delivery for rectification of defect (Major) Under Guarantee Period within Two Weeks.
Bidder must keep Requisite Inventory of Critical Spares & Other Equipments Covered in Guarantee
Period to Restore Equipment within Two Weeks.

¢) In Case Of Complete Replacement of material, within a Period of 4 Weeks.

Note: BRPL is in the business of Power distribution and is committed to providing reliable and continuous
power supply to its customers. In case of any fault in the system, BRPL's top most priority is to rectify the fault
and restore the system as soon as possible and maintain the supply.

If during the defect liability period any fault occurs in the system due to faulty materials, design or
workmanship, BRPL shall intimate the vendor of such occurrence for taking immediate corrective action.

However, if the situation, in BRPL’s sole discretion warrants an emergency restoration, it reserves the right to
take immediate action for identifying the fault and restoring the system with available resources & materials or
with help from any other third party agency under intimation to the Vendor. All costs of replacement,
substitution, shipping, labour and other related expenses including taxes and levies incurred in connection with
the restoration of fault plus 15% of expenses incurred as administrative overheads shall be for the account of
Vendor. BRPL will charge the vendor for the costs incurred for fault restoration or may set off such costs
against any amounts payable by BRPL to the Vendor or deduct from the PBG submitted by the Vendor. Vendor
shall pay BRPL the amount within 30 days.

Root cause analysis of the fault shall be done jointly by BRPL's CES & O&M teams and Vendor. In case the fault
is due to any reason other than faulty materials, design or workmanship, Vendor shall be exempted from any
further action or Cost.

1.24. PROJECT INFORMATION & COMPLETION
The contractor shall be fully responsible to complete the project in time. It is desired that the project should be
completed as per the schedule from the date of LOI or purchase order whichever is earlier. The detailed
completion schedule shall be prepared by vendor and shall be submitted at the time of detailed engineering for
approval. Vendor has to submit the progress report fortnightly as asked by the Purchaser.

1.25. PROJECT IMPLEMETATION & EXECUTION CONTROL

The bidders are requested to submit the following along with the bid, about the project implementation &
execution methodology.
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a) Write up/overview of project Plan

b) Implementation Methodology

¢) Project Organization Chart for Representatives, Project Office & site office teams along with the functions.
d) Bar Chart & Network Diagram (with critical path) for various activities to achieve scheduled completion.
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SECTION 1V
GENERAL TERMS AND CONDITIONS - SUPPLY

1.01 All the Bids shall be prepared and submitted in accordance with these instructions.

1.02 Bidder shall bear all costs associated with the preparation and delivery of its Bid, and the Purchaser will in no
case shall be responsible or liable for these costs.

1.03 The Bid should be submitted by the Bidder in whose name the bid document has been issued and under no
circumstances it shall be transferred /sold to the other party.

1.04 The Purchaser 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 the Purchaser, the data in support of RFQ requirement is
incomplete.

1.05 The Bidder is expected to examine all instructions, forms, terms & conditions and specifications in the Bid
Documents. Failure to furnish all information required in the Bid Documents or submission of a Bid not
substantially responsive to the Bid Documents in every respect may result in rejection of the Bid. However, the
Purchaser’s decision in regard to the responsiveness and rejection of bids shall be final and binding without any
obligation, financial or otherwise, on the Purchaser.

2.0 Definition of Terms

2.01 “Purchaser” shall mean BSES Rajdhani Power Limited, on whose behalf this bid enquiry is issued by its
authorized representative / officers.

2.02 "“Bidder” shall mean the firm who quotes against this bid enquiry issued by the Purchaser. “Supplier” or
“Supplier” shall mean the successful Bidder and/or Bidders whose bid has been accepted by the Purchaser and
on whom the "“Letter of Acceptance” is placed by the Purchaser and shall include his heirs, legal representatives,
successors and permitted assigns wherever the context so admits.

2.03 "“Supply” shall mean the Scope of Contract as described.

2.04 “Specification” shall mean collectively all the terms and stipulations contained in those portions of this bid
document known as RFQ, Commercial Terms & Condition, Instructions to Bidders, Technical Specifications and
the Amendments, Revisions, Deletions or Additions, as may be made by the Purchaser from time to time.

2.05 “Letter of Acceptance” shall mean the official notice issued by the Purchaser notifying the Supplier that his
proposal has been accepted and it shall include amendments thereto, if any, issued by the Purchaser. The
“Letter of Acceptance” issued by the Purchaser shall be binding on the “Supplier” The date of Letter of
Acceptance shall be taken as the effective date of the commencement of contract.

2.06 “Month” shall mean the calendar month and “"Day” shall mean the calendar day.

2.07 “Codes and Standards” shall mean all the applicable codes and standards as indicated in the Specification.

2.08 "“Offer Sheet” shall mean Bidder's firm offer submitted to BRPL in accordance with the specification.

2.09 “Contract” shall mean the “Letter of Acceptance/Purchase Order” issued by the Purchaser.

2.10 “Contract Price” shall mean the price referred to in the “Letter of Acceptance/Purchase Order”.
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2.11 “Contract Period” shall mean the period during which the “Contract” shall be executed as agreed between the
Supplier and the Purchaser in the Contract inclusive of extended contract period for reason beyond the control of
the Supplier and/or Purchaser due to force majeure.

2.12 “Acceptance” shall mean and deemed to include one or more of the following as will be stipulated in the
specification:
a) The written acceptance of material by the inspector at suppliers works to ship the materials.
b) Acceptance of material at Purchaser site stores after its receipt and due inspection/ testing and release of
material acceptance voucher.
c) Where the scope of the contract includes supplying, acceptance shall mean issue of necessary equipment /
material takeover receipt after installation & commissioning and final acceptance.

3.0 Contract Documents & Priority

Contract Documents: The terms and conditions of the contract shall consist solely of these RFQ conditions and the
offer sheet. The several documents forming the Contract are to be taken as mutually explanatory of one
another, but in case of ambiguities or discrepancies, the same shall be explained and adjusted by the Purchaser,
who shall thereupon issue to the Contractor, instructions thereon. In such event, unless otherwise provided in
the Contract, the priority of the documents forming the Contract shall be as follows:

Any amendments to Contract

Commercial Terms & Conditions of the Contract
Clarifications/addendum/corrigendum to Tender
Terms & Conditions of the Tender

PO

4.0 Scope of Supply -General

4.01 The “Scope of Supply” shall be on the basis of Bidder’s responsibility, completely covering the obligations,
responsibility and supplies provided in this Bid enquiry whether implicit or explicit.

4.02  Bidder shall have to quote for the Bill of quantities as listed elsewhere.

4.03  All relevant drawings, data and instruction manuals.

5.0 Quality Assurance and Inspection

5.01 Immediately on award of contract, the bidder shall prepare detailed quality assurance plan/test procedure
identifying the various stages of manufacture, quality checks performed at each stage, raw material inspection
and the Customer hold points. The document shall also furnish details of method of checking, inspection and
acceptance standards / values and get the approval of Purchaser before proceeding with manufacturing.
However, Purchaser shall have right to review the inspection reports, quality checks and results of suppliers in
house inspection department which are not Customer hold points and the supplier shall comply with the remarks
made by purchaser or his representative on such reviews with regards to further testing, rectification or
rejection, etc. In case of standard items, BRPL shall forward the standard QAP which is to be followed by vendor
during manufacturing.

5.02  Witness and Hold points are critical steps in manufacturing, inspection and testing where the supplier is obliged
to notify the Purchaser in advance so that it may be witnessed by the Purchaser. Final inspection is a mandatory
hold point. The supplier can proceed with the work past a hold point only after clearance by purchaser or a
witness waiver letter from BRPL.

5.03 The performance of waiver of QA activity by Purchaser at any stage of manufacturing does not relieve the
supplier of any obligation to perform in accordance with and meet all the requirements of the procurement
documents and also all the codes & reference documents mentioned in the procurement document nor shall it
preclude subsequent rejection by the purchaser.
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5.04  On completion of manufacturing the items can only be dispatched after receipt of dispatch instructions issued by
the Purchaser.

5.05 Allin-house testing and inspection shall be done without any extra cost. The in-house inspection shall be carried
out in presence of BRPL/BRPL authorized third party inspection agency. Cost of Futile/abortive visit(s) shall be
debited from the invoices

5.06 Purchaser reserves the right to send any material being supplied to any recognized laboratory for testing,
wherever necessary and the cost of testing shall be borne by the Bidder. In case the material is found not in
order with the technical requirement / specification, the charges along with any other penalty which may be
levied is to be borne by the bidder. To avoid any complaint the supplier is advised to send his representative to
the stores to see that the material sent for testing is being sealed in the presence of bidder’s representative.

6.0 Packing, Packing List & Marking

6.01 Packing: Supplier shall pack or shall cause to be packed all Commodities in
crates/boxes/drums/containers/cartons and otherwise in such a manner as shall be reasonably suitable for
shipment by road or rail to BRPL, Delhi/New Delhi stores/site without undue risk of damage in transit.

6.02 Packing List: The contents of each package shall be itemized on a detailed list showing the exact weight,
extreme outside dimensions (length, width & weight) of each container/box/drum/carton, Item SAP Code, PO No
& date. One copy of the packing list shall be enclosed in each package delivered.

7.01 Price basis for supply of materials

Bidder to quote their prices on Landed Cost Basis and separate price for each item.

FIRM prices for supply to BRPL Delhi/New Delhi stores inclusive of packing, forwarding, loading at
manufacturer’s premises, payment of all taxes, GST, Freight, any other local charges etc.

The above supply prices shall also include unloading at BRPL Delhi/New Delhi stores/site.
Transit insurance will be arranged by bidder.
8.0 Terms of payment and billing — SUPPLY
a) 70% prorata of supply value shall be payable against R/A bills for supply of equipment and materials within
30 days against receipt of material at site and submission of following documents duly certified by BRPL
Project-in-charge:
i.Consignee copy of LR
ii.Detailed invoice showing commodity description, qgty, unit & total price,
iii.Original certificate issued by BRPL confirming receipt of material at site & acceptance
iv.Dispatch clearance & inspection report issued by the inspection authority
v.Packing List, Test Reports
vi.Guarantee Certificate.
b) 15% prorata after installation/erection of equipment duly certified by BRPL Project-in-charge

c) 15% prorata after completion of successful acceptance testing, commissioning and Handing Over of the
entire Installation and duly certified by BRPL Project-in-charge and submission of PBG of 10% of contract
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value valid up to Defect Liability period i.e. 24 months from the date of Handing over of entire Installation
Plus 3 months towards Claim period.

9.0 Price Validity

9.01 All bids submitted shall remain valid, firm and subject to unconditional acceptance by BRPL Delhi for 120 days
from the due date of submission & subsequent corrigendum/amendment/extension of due date of submission.
For awarded suppliers/contractors, the prices shall remain valid and firm till contract completion.

10.0 Performance Guarantee

10.01 Bank guarantee shall be drawn in favour of “BSES Rajdhani Power Ltd” as applicable. The performance Bank
guarantee shall be in the format as specified by BRPL.

10.02 Contract performance bank guarantee of total 10% of the contract price shall be submitted within 15 days of
award of contract with the validity till completion of the contract period.

10.03 Contractor shall submit the performance bank guarantee equivalent to the 10% of the contract value at the time
of claiming the last payment as per clause no. 8.0(C ) (Terms of payment and billing — SUPPLY), with the validity
of the bank guarantee till Defect Liability Period plus 3 months towards Claim period.

11.0 Forfeiture

11.01 Each Performance Bond established under Clause 10.0 shall contain a statement that it shall be automatically
and unconditionally forfeited without recourse and payable against the presentation by BRPL of this Performance
Bond, to the relevant bank referred to above, together with a simple statement that supplier has failed to
comply with any term or condition set forth in the Contract.

11.02 Each Performance BG established under will be automatically and unconditionally forfeited without recourse if
BRPL at its sole discretion determines that supplier has failed to comply with any term or condition set forth in
the contract.

12.0 Release

All Performance Bonds will be released without interest within seven (7) days from the last date up to which the
Performance Bond has to be kept valid (as defined in Clause 10.0) except for the case set forth in Clause 21.0.

13.0 Guarantee of Performance

The bidder shall stand guarantee that the equipment and material supplied/service or work rendered under the
contract is free from design, manufacturing, material, construction, erection & installation and workmanship &
quality defects and is capable of its due, rated and intended quality performance, as an integrated product
delivered under the contract for a specific period termed as Guarantee Period. The bidder should also guarantee
that the equipment/material is new and unused except for the usage required for the tests and checks required
as part of quality assurance.

14.0 Guarantee Period/Defects Liability Period

The Guarantee Period will be equipment/service/work specific and shall be as specified in the Technical
Specifications for the equipment/material/service/work and where Technical specifications are not part of
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contract documents or guarantee period is not specified in the Technical specifications, the guarantee period
shall be as per the Special Terms and Conditions of the Contract. In case of no mention of the guarantee period
in Technical specifications, Defect liability period will be 24 Months from the Date of Commissioning or 30
months from the date of delivery of final lot of supplies made, whichever is later.

For Cable & Joints: The defect liability period shall be 60 months from the date of commissioning or 66 months
from the date of delivery whichever is later.

If during the defects liability period any materials / items are found to be defective, these shall be replaced or
rectified by the bidder at his own cost within 30 days from the date of receipt of intimation.

Cost of repairs on failure in Guarantee Period:

The cost of repairs/rectification /replacement, apart from the actual cost of repairs/rectification/replacement is
also inclusive of all bidder costs of required transportation, site inspection /mobilization/dismantling and re-
installation costs as applicable, to be borne by the bidder. The bidder has to ensure that the interruption in the
usage of intended purpose of the equipment is minimized to the maximum extent In lieu of the time taken for
repairs/rectification/replacement.

15.0 Latent Defect:

Hidden defects in manufacturing or design of the product supplied and which could not be identified by the tests
conducted but later manifested during operation of the equipment are termed as latent defects. Bidder shall
further be responsible for ‘free replacement’ for another period of FIVE years from the end of the guarantee
period for any ‘Latent Defects’ if noticed and reported by the Purchaser.

16.0 Support beyond the Guarantee Period

The Bidder shall ensure availability of spares and necessary support for a period of at least 10 years post
completion of guarantee period of equipment /technology supplied against this contract. BRPL shall be duly
intimated by the Vendor of End of Life Support for the product /technology supplied at least 12 months in
advance.

17.0 Return, Replacement or Substitution

BRPL shall give Supplier notice of any defective Commodity promptly after becoming aware thereof. BRPL may
at its discretion elect to return defective Commodities to Supplier for replacement, free of charge to BRPL, or
may reject such Commodities and purchase the same or similar Commaodities from any third party. In the latter
case BRPL shall furnish proof to Supplier of the cost of such substitute purchase. In either case, all costs of any
replacement, substitution, shipping, labour and other related expenses incurred in connection with the return
and replacement or for the substitute purchase of a Commodity hereunder should be for the account of Supplier.
BRPL may set off such costs against any amounts payable by BRPL to Supplier. Supplier shall reimburse BRPL for
the amount, if any, by which the price of a substitute Commodity exceeds the price for such Commodity as
quoted in the Bid.

18.0 Effective Date of Commencement of Contract:

The date of the issuance of the Letter of Acceptance/Purchase Order shall be treated as the effective date of the
commencement of Contract.
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19.0 Time — The Essence of Contract

The time and the date of completion of the “Supply”” as stipulated in the Letter Of Acceptance / Purchase order
issued to the Supplier shall be deemed to be the essence of the “Contract”. The Supply has to be completed
not later than the aforesaid Schedule and date of completion of supply.

20.0 The Laws and Jurisdiction of Contract:

The laws applicable to this Contract shall be the Laws in force in India. To the best of their ability, the parties
hereto shall endeavor to resolve amicably between themselves all disputes arising in connection with this work
order. If the same remain unresolved within thirty (30) days of the matter being raised by either party, either
party may refer the dispute for adjudication by arbitration. The arbitration shall be undertaken by the sole
arbitrator jointly appointed by the parties. In case the parties fail to arrive at consensus to appoint the sole
arbitrator, either party may approach the Court for appointing an arbitrator under Section 11 of the Arbitration
and Conciliation Act, 1996 and the award of the said sole arbitrator, shall be final and binding upon the parties.
The arbitration proceeding shall be conducted in accordance with this provisions of the Indian Arbitration &
Conciliation Act, 1996 (as amended up to date) and the venue of such arbitration shall be the city of New Delhi
only. The Arbitration shall be conducted in English language only. The courts at Delhi shall have the exclusive
jurisdiction over the subject matter of Arbitration/dispute. The cost of the Arbitration shall be equally shared by
the parties as per directions of the Sole Arbitrator.

21.0 Events of Default

21.01 Events of Default. Each of the following events or occurrences shall constitute an event of default ("Event of
Default") under the Contract:

(a) Supplier fails or refuses to pay any amounts due under the Contract;

(b) Supplier fails or refuses to deliver Commaodities conforming to this RFQ/ specifications, or fails to deliver
Commodities within the period specified in P.O. or any extension thereof

(c) Supplier becomes insolvent or unable to pay its debts when due, or commits any act of bankruptcy, such as
filing any petition in any bankruptcy, winding-up or reorganization proceeding, or acknowledges in writing its
insolvency or inability to pay its debts; or the Supplier's creditors file any petition relating to bankruptcy of
Supplier;

(d) Supplier otherwise fails or refuses to perform or observe any term or condition of the Contract and such
failure is not remediable or, if remediable, continues for a period of 30 days after receipt by the Supplier of
notice of such failure from BRPL.

22.0 Consequences of Default

(a) If an Event of Default shall occur and be continuing, BRPL may forthwith terminate the Contract by written
notice.

(b) In the event of an Event of Default, BRPL may, without prejudice to any other right granted to it by law, or
the Contract, take any or all of the following actions;

(i) present for * to the relevant bank the Performance Bond;

(ii) Purchase the same or similar Commodities from any third party; and/or
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(i) Recover any losses and/or additional expenses BRPL may incur as a result of Supplier's default.

23.0 Liquidated Damages

23.01 If supply of items / equipment is delayed beyond the supply schedule as stipulated in LOI/PO, then the Supplier
shall be liable to pay the Purchaser for delay a sum of 0.5% (half percent) of the total price for every week of
delay or part thereof for undelivered units.

23.02 The total amount for delay under the contract will be subject to a maximum of ten percent (10%) of the total
contract value.

23.03 The Purchaser may, without prejudice to any method of recovery, deduct the amount for such damages from
any amount due or which may become due to the Supplier or from the Performance Bond or file a claim against
the supplier.

24.0 Statutory variation in Taxes and Duties

The total order value shall remain FIRM within stipulated delivery period and shall not be adjusted on account
of any price increase/variations in commodities & raw materials. However Statutory Taxes, duties and Levies
imposed by Competent Authorities by way of fresh notification(s) within the stipulated delivery period shall be
borne by BRPL on submission of necessary documents claiming such variation. The variation will be applicable
only on such value wherever price breakup of same is submitted by vendor/available in PO/WO

25.0 Force Majeure
25.01 General

An “Event of Force Majeure" shall mean any event or circumstance not within the reasonable control directly or
indirectly, of the Party affected, but only if and to the extent that:

)] Such event or circumstance materially and adversely affects the ability of the affected Party to perform
its obligations under this Contract, and the affected Party has taken all reasonable precautions, due care
and reasonable alternative measures in order to prevent or avoid the effect of such event on the
affected party's ability to perform its obligations under this Contract and to mitigate the consequences
thereof.

(i) For the avoidance of doubt, if such event or circumstance would not have materially and adversely
affected the performance of the affected party had such affected party followed good industry practice,
such event or circumstance shall not constitute force majeure.

(iii) Such event is not the direct or indirect result of the failure of such Party to perform any of its obligations
under this Contract.

(iv) Such Party has given the other Party prompt notice describing such events, the effect thereof and the
actions being taken in order to comply with above clause.

25.02 Specific Events of Force Majeure subject to the provisions of above clause, Events of Force Majeure
shall include only the following to the extent that they or their consequences satisfy the above requirements:
(i) The following events and circumstances:
a) Effect of any natural element or other acts of God, including but not limited to storm, flood, earthquake,
lightning, cyclone, landslides or other natural disasters.
b) Explosions or fires
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(ii) War declared by the Government of India, provided that the ports at Mumbai are declared as a war zone.
(i) Dangers of navigation, perils of the sea.

25.03 Notice of Events of Force Majeure If a force majeure event prevents a party from performing any obligations

under the Contract in part or in full that party shall:

i) Immediately notify the other party in writing of the force majeure events within 7(seven) working days of
the occurrence of the force majeure event

i) Be entitled to suspend performance of the obligation under the Contract which is affected by force majeure
event for the duration of the force majeure event.

iii) Use all reasonable efforts to resume full performance of the obligation as soon as practicable

iv) Keep the other party informed of all such efforts to resume full performance of the obligation on a regular
basis.

v) Provide prompt notice of the resumption of full performance or obligation to the other party.

25.04 Mitigation of Events of Force Majeure Each Party shall:

(i) Make all reasonable efforts to prevent and reduce to a minimum and mitigate the effect of any delay
occasioned by an Event of Force Majeure including recourse to alternate methods of satisfying its obligations
under the Contract;

(ii) Use its best efforts to ensure resumption of normal performance after the termination of any Event of Force
Majeure and shall perform its obligations to the maximum extent practicable as agreed between the Parties;
and

(iii) Keep the other Party informed at regular intervals of the circumstances concerning the event of Force
Majeure, with best estimates as to its likely continuation and what measures or contingency planning it is
taking to mitigate and or terminate the Event of Force Majeure.

25.05 Burden of Proof In the event that the Parties are unable in good faith to agree that a Force Majeure event has
occurred to an affected party, the parties shall resolve their dispute in accordance with the provisions of this
Agreement. The burden of proof as to whether or not a force Majeure event has occurred shall be upon the
party claiming that the force majeure event has occurred and that it is the affected party.

25.06 Termination for Certain Events of Force Majeure. If any obligation of any Party under the Contract is or is
reasonably expected to be delayed or prevented by a Force Majeure event for a continuous period of more
than 3 months, the Parties shall promptly discuss in good faith how to proceed with a view to reaching a
solution on mutually agreed basis. If a solution on mutually agreed basis cannot be arrived at within a period
of 30 days after the expiry of the period of three months, the Contract shall be terminated after the said
period of 30 days and neither Party shall be liable to the other for any consequences arising on account of
such termination.

25.07 The Purchaser may terminate the contract after giving 7(seven) days notice if any of following occurs:
a) Contractor fails to complete execution of works within the approved schedule of works, terms and conditions

b) In case the contractor commits any Act of Insolvency, or adjudged insolvent

c) Has abandoned the contract

d) Has failed to commence work or has suspended the progress of works

e) Has failed to proceed the works with due diligence and failed to make such due progress

25.08 Limitation of Force Majeure event. The Supplier shall not be relieved of any obligation under the Contract solely
because cost of performance is increased, whether as a consequence of adverse economic consequences or
otherwise.

25.09 Extension of Contract Period due to Force Majeure event The Contract period may be extended by mutual
agreement of Parties by way of an adjustment on account of any period during which an obligation of
either Party is suspended due to a Force Majeure event.
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25.10 Effect of Events of Force Majeure. Except as otherwise provided herein or may further be agreed between the
Parties, either Party shall be excused from performance and neither Party shall be construed to be in
default in respect of any obligations hereunder, for so long as failure to perform such obligations shall be
due to an event of Force Majeure."

26.0 Transfer and Sub-Letting

The Supplier shall not sublet, transfer, assign or otherwise part with the Contract or any part thereof, either
directly or indirectly, without prior written permission of the Purchaser.

27.0 Recoveries

When ever under this contract any money is recoverable from and payable by the bidder, the purchaser shall be
entitled to recover such sum by appropriating in part or in whole by detecting any sum due to which any time
thereafter may become due from the supplier in this or any other contract. Should the sum be not sufficient to
cover the full amount recoverable the bidder shall pay to the purchaser on demand the remaining balance.

28.0 Waiver

Failure to enforce any condition herein contained shall not operate as a waiver of the condition itself or any
subsequent breach thereof.

29.0 Indemnification

Notwithstanding contrary to anything contained in this RFQ, Supplier shall at his costs and risks make good any
loss or damage to the property of the Purchaser and/or the other Supplier engaged by the Purchaser and/or the
employees of the Purchaser and/or employees of the other Supplier engaged by the Purchaser whatsoever
arising out of the negligence of the Supplier while performing the obligations under this contract.

30.0 Documentation:
The Bidder’s shall procure all equipment from BRPL approved sources as per attached specifications. The
Bidder’s shall submit 5 copies of Material/Type Test Certificates, O&M Manuals, and Approved & As-built
drawings. The Bidder's shall ensure for the strict compliance to the specifications and Field Quality Procedures
issued by BRPL Engineer in-charge.

31.0 Commissioning Spares

Commissioning Spares shall be deemed to be included in the quoted prices
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SECTION V

PRICE FORMAT — SUPPLY

Laying of one HT feed from Fatepurberi Grid via Aya nagar with installation of one O/D at C-2 Ayanagar area
upto NICF ESS. Second source from Fatepurberi Grid to Gadhaipur village ss/tn with installation of one O/D
RMU. Further extension from Empire Apartment SS/stn to NICF Ghitorni ESS on turnkey basis

MATERIAL SUPPLY
Unit Total
Sl N Basic Freight GST Landed
no Description UOM | Qty (Rs) (Rs) (Rs) L?Eg)ed Cost
(Rs)
1 CBL,PWR,300MM2;3C;11KV;AL;XLPE M | 22600
KIT CBL TERN IND 11KV 3CX300MM2 HS EA 8
2 | XLPE
3 KIT STRT JNT -- 11KV 3CX300MM2 HS XLPE EA 70
4 RNG MAIN UNT,INDR,3WAYS,11KV EA 1
5 RNG MAIN UNT,O/D,3WAYS,11KV EA 2
6 PIPE,CONDUIT,GI,700MM M 100
7 EXTINGUISHER,FIRE,ABC TYPE,5KG EA 2
8 MAT,INSLTNG:5M:1M:3MM:Elastomer EA 2
9 PNL,ELEC PWR,INDR OG FDR;11KV;800A NOS 2
CBL ELEC ARM 1.1KV, FRLS PVC CU 10C M 50
10 | 2.5MM2(2100004724)
CABLE ARM PVC 1.1KV , FRLS 6C 2.5MM2
11| cu M ] %0
12 | HT XLPE cable of size 3x150 sq. mm M 10
KIT CBL TERN IND 11KV 3CX150MM2 HS
13 | XLPE EA 2
14 | Supply of MS Steel (Angle, Channel, Flat) KG 40
15 | Supply of HDPE 160 mm Pipe M 11000
Supply and fixing of wire mesh fencing 2.65 mtr
height with gate frame of 3 mtr x 2.5 mtr with
complete material eg angle,chain link,wire
mesh and civil material etc complete as per
16 | specification,drawing no.Angle iron size SQM 38

50x50x6 mm & MS strip 50 x 3 mm wire mesh
1"x3", 8 SWG wire to be used for wire-mesh
with providing support at 1.25 distance.
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Appendix- I

COMMERCIAL TERMS AND CONDITIONS - SUPPLY

Sl No

Item Description

AS PER BRPL

BIDDER’S CONFIRMATION

Validity

120 days from the due date of submission or amended
due date of submission

Price basis

a) Firm, FOR Delhi store basis. Prices shall be inclusive
of all taxes & duties, freight up to Delhi stores.
b)Unloading at stores - in vendor's scope

¢) Transit insurance in Bidder scope

Payment terms

a. 70 % against R/A bills within 30 days against receipt
of material at site

b. 15% prorata after installation/erection of equipment

c. 15% prorata after completion of successful
acceptance testing, commissioning and Handing
Over of the entire Installation and duly certified by
BRPL Project-in-charge and submission of BG of
10% of contract value valid up to Defect Liability
period i.e. 24 months from the date of Handing over
of entire Installation Plus 3 months towards Claim
period

Completion time

4 months from date of LOI/Order

Defect Liability period

24 months from the date of Handing over of entire
Installation.

For Cable, RMU & Joints: The defect liability period shall
be 60 months from the date of commissioning or 66
months from the date of delivery whichever is later.

Liquidated damages

0.5% of total price for every week delay subject to
maximum of 10% of total contract value

Contract Performance
Bank Guarantee

10% (Ten percent) of the Contract Price valid up to
completion period/handing over.

Performance Bank
Guarantee

10% (Ten percent) of the Contract Price valid up to
Defect Liability Period plus 3 months towards claim
period.
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APPENDIX II
BID FORM

To
Head of Department
Contracts & Material Deptt.
BSES Rajdhani Power Ltd
New Delhi 110019
Sir,
1 We understand that BRPL is desirous of execution of
............................................................................................................... (Name of work)
2 Having examined the Bidding Documents for the above named works, we the undersigned, offer to deliver the

goods in full conformity with the Terms and Conditions and technical specifications for the sum indicated in Price Bid or
such other sums as may be determined in accordance with the terms and conditions of the contract .The above amounts
are in accordance with the Price Schedules attached herewith and are made part of this bid.

3 If our Bid is accepted, we under take to deliver the entire goods as) as per delivery schedule mentioned in
Section IV from the date of award of purchase order/letter of intent.

4 If our Bid is accepted, we will furnish a performance bank guarantee for an amount of 10% (Ten)percent of the
total contract value for due performance of the Contract in accordance with the Terms and Conditions.

5 We agree to abide by this Bid for a period of 120 days from the due date of bid submission & subsequent
corrigendum/amendment/extension of due date of submission. It shall remain binding upon us and may be accepted at
any time before the expiration of that period.

6  We declare that we have studied the provision of Indian Laws for supply of equipments/materials and the prices
have been quoted accordingly.

7  Unless and until Letter of Intent is issued, this Bid, together with your written acceptance there of, shall constitute
a binding contract between us.

8  We understand that you are not bound to accept the lowest, or any bid you may receive.

9  There is provision for Resolution of Disputes under this Contract, in accordance with the Laws and Jurisdiction of
Contract.

Dated this.....c.cooceviviiiiiiiiennnnn, day of e 20.....

Signature......ooee v, In the capacity of

and on behalf of

(IN BLOCK CAPITALS)..euttrrrrrrrriinninisininisnisssssssssisssessssn s ssssssssssssns

Appendix III
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ACCEPTANCE FORM FOR PARTICIPATION IN REVERSE AUCTION EVENT

(To be signed & stamped by the bidder along-with bid)

BSES Rajdhani Power Ltd (BRPL) intends to use reverse auction through SAP-SRM tool as an integral part of entire
tendering process. All techno-commercially qualified bidders shall participate in the reverse auction.

The following terms and conditions are deemed as accepted by the bidder on participation in the bid:-

1. In case of bidding through Internet medium, bidders are advised to ensure availability of all associated infrastructure
as required to participate in the reverse auction event. Inability to bid due to telephone glitch, internet response
issues, software & hardware hangs/failures, power failures or any other reason shall not be the responsibility of
BRPL.

2. In case bidder fails to participate in the reverse auction event due to any reason whatsoever, it shall be presumed
that the bidder has no further discounts to offer and the initial bid submitted by them as a part of tender shall be
considered as bidder’s Final No Regret offer. Any off-line price bids received from a bidder in lieu of non-participation
in the reverse auction event shall be rejected by BRPL.

3. The bidder is advised to understand the auto bid process t safeguard themselves against any possibility of non-
participation in the reverse auction event.

4. The bidder shall be prepared with competitive price quotes during the day of reverse auction event.

5. The prices quoted by bidder in reverse auction event shall be on FOR Landed cost BRPL Store/site basis inclusive of all
relevant taxes, duties, levies, transportation charges etc.

6. The prices submitted by the bidder during reverse auction event shall be binding on the Bidder.

7. The bidder agrees to non-disclosure of trade information regarding bid details e.g. purchase, Identity, bid
process/technology, bid documentation etc.

8. BRPL will make every effort to make the bid process transparent. However award decision of
BRPL will be final and binding on the bidder.

9. The prices submitted during reverse auction event shall be binding on the bidder.
10. No request for Time extension of the reverse auction event shall be considered by BRPL.

11. BRPL shall provide the user id and password to the authorized representative of the bidder. Authorization letter in
lieu of the same shall be submitted along with the signed and stamped acceptance form.

12. The original price bids of the bidders shall be reduced on pro-rata basis against each line item based on the final all
inclusive prices offered during conclusion of the reverse auction event for arriving at contract amount
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APPENDIX IV

FORMAT FOR EMD BANK GUARANTEE
(7o be issued in a Non Judicial Stamp Paper of Rs.50/-purchased in the name of the bank)

Whereas [name of the Bidder] (herein after called the “Bidder") has submitted its bid dated [date of submission of bid|
for the supply of [ name and/or description of the goods] (here after called the “Bid").

KNOW ALL PEOPLE by these presents that WE [name of bank] at [Branch Name and address],having our registered
office at[address of the registered office of the bank](herein after called the “Bank™),are bound unto BSES Rajdhani
Power Ltd., with it's Corporate Office at BSES Bhawan Nehru Place, New Delhi -110019 ,(herein after called —the
“Purchaser")in the sum of Rs. ............... /- (RUPEES ...t only) for which payment well and truly to be
made to the said Purchaser, 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 on the Bid Form ; or

2. If the Bidder, having been notified of the acceptance of its Bid by the Purchaser during the period of bid validity:

(a) Fails or refuses to execute the Contract Form, if required; or

(b) Fails or refuses to furnish the performance security, In accordance with the

Instructions to Bidders/ Terms and Conditions;

We undertake to pay to the Purchaser up to the above amount upon receipt of its first written demand, without the
Purchaser having to substantiate its demand, provided that is its demand the purchaser will note that amount claimed by
it is due to it, owing to the occurrence of one or both of the two condition(s), specifying the occurred condition or
condition(s).

This guarantee will remain in force up to and including One Hundred Twenty (120) days after the due date of submission
bid, and any demand in respect thereof should reach the Bank not later than the above date.

(Stamp & signature of the bank)

Signature of the witness
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APPENDIX - V

LITIGATION HISTORY

Year Name of client Details of contract & date Cause of Litigation/ arbitration Disputed
and dispute amount
APPENDIX - VI
CURRENT CONTRACT COMMITMENTS/ WORK IN PROGRESS
Year Name of client Details of contract & date Value of outstanding work Estimated

completion date

APPENDIX - VII

FINANCIAL DATA
(Duly Certified by Chartered Accountant)
FY 18-19 FY 17-18 FY 16-17
Total assets
Current assets
Total Liability
Current Liability
Profit before taxes
Profit after taxes
Sales Turnover
APPENDIX VIII
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CHECK LIST
SI No Description Compliance
1 INDEX YES/NO
2 COVERING LETTER YES/NO
3 BID FORM (UNPRICED) DULY SIGNED YES/NO
4 BILL OF MATERIAL (UNPRICED) YES/NO
5 DOCUMENTS IN SUPPORT OF QUALIFICATION CRITERIA YES/NO
6 TECHNICAL BID YES/NO
7 ACCEPTANCE TO COMMERCIAL TERMS AND CONDITIONS YES/NO
8 FINANCIAL BID (IN SEALED ENVELOPE) YES/NO
9 EMD IN PRESCRIBED FORMAT YES/NO
10 DEMAND DRAFT OF RS 1000/- DRAWN IN FAVOUR OF YES/NO
BSES RAJDHANI POWER LTD
1 POWER OF ATTORNEY/AUTHORISATION LETTER FOR YES/NO
SIGNING THE BID
12 FINANCIAL DATA IN TABULAR FORMAT YES/NO
13 LIST OF CURRENT COMMITMENTS/ WORK IN PROGRESS YES/NO
14 BANK SOLVENCY CERTIFICATE YES/NO
15 NO LITIGATION CERTIFICATE YES/NO
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SECTION VI

GENERAL TERMS & CONDITIONS - ERECTION, TESTING & COMMISSIONING
1. DEFINITIONS and INTERPRETATION
The following terms shall have the following meanings:

1.1 “Company”: means BSES Rajdhani Power Ltd, a company incorporated under the Companies Act 1956 and
having its office at BSES Bhawan, Nehru Place, New Delhi 110 019, which expression shall include its authorized
representatives, agents, successors and assigns.

1.2 “Contractor”: shall mean the successful Tenderer / vendor to whom the contract has been awarded

1.3 “Rate”: The unit rates for the work to be carried out at site shall be as per finalized unit rates through tender.
The finalized rates shall be firm for the entire duration of work to be carried out by the Contractor under the work order
and are not subject to escalation for any reason whatsoever.

1.4. CONTRACT SPECIFICATION: The terms "CONTRACT Specification" shall mean the Technical specification of the
work as agreed by you and description of work as detailed in Annexure-I enclosed herewith and all such particulars
mentioned directly/referred to or implied as such in the contract.

1.5 SITE: The terms "Site" shall mean the working location in BRPL area. Under this tender, working location shall be
as mentioned elsewhere.

1.6 ENGINEER IN CHARGE: "Engineer In-charge" means the Company's authorized representative for the purpose of
carrying out the work.

2. EXAMINATION OF SITE AND LOCAL CONDITIONS:

The contractor is deemed to have visited the site of the work and ascertained therefore all site conditions and
information pertaining to his work. The company shall not accept any claim whatsoever arising out of the difficult
site/terrain/local conditions, if any.

3. LANGUAGE AND MEASUREMENT:

The CONTRACT issued to the contractor by the company and all correspondence and documents relating to the
CONTRACT placed on the Contractor shall be written in English language.

Metric System shall be followed for all dimension, units etc.

4. SCOPE OF WORK:

The scope includes survey , design , engineering , manufacture , shop testing ,inspection , packing , dispatch , loading,
unloading and storage at site, storage and construction insurance , assembly , erection ,structural , complete pre-
commissioning checks , testing and commissioning at site , obtaining statutory clearance & certification from state
electrical inspector and handing over to owner after successful laying of HT Feed with required accessories and
installation, testing & commissioning as per BOQ ,with required accessories on single point responsibility basis.
Schedule of work shall be as mentioned in the Bill of quantity attached herewith.

After completion of E/T/C work of the scheme, contractor has to obtain the Electrical Inspectorate's Clearance from the
Electrical Inspector of Delhi Govt.

All the labour, cranes, tool and tackles, and technical supervision etc. are including in your scope of work. Adequate
number of engineers, supervisors and laborers shall be posted at site and the list of the same along with certificate of
Quialification of technical staff should be submitted by the Contractor to the Engineer In Charge for checking the
adequacy immediately (within seven days) after award of contract.
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The Contractor shall also make his own arrangement for the accommodation/conveyance requirements for its staff at
site. Company will be provided at site the adequate open space for contractor's site store for storing the materials, tools,
tackles etc. The entire Contractor's storage will be within the site premises. All the incoming and outgoing materials,
equipment, tools, tackles and any other items related to said work shall be entered into the register kept for this purpose
and shall be in the custody of Contractor, however company does not hold any responsibility for any loss or damage of
Contractor's material etc.

All  loading/unloading, of materials at work-site shall be Bidder's responsibility. Involvement of
Crane/Hydra/Tractor/Trailer for this type of work shall be in your scope. Adequate weather protection shall be provided

by the contractor to keep the materials safe from sun & rain by providing covered storage space as well as using
tarpaulins.

The contractor at his own shall arrange Water and Electricity Power at his cost.

Special Instruction:-

a. HT Cable should be tested as per the specification only. Contractor shall test the complete cable; BRPL will also
witness the same.

b. All cable laying tools and tackles and testing equipment shall be available with contractor in event of order.

c. Contractor shall submit copy of cable laying schedule to BRPL in event of order so that quality checks can be done
on sample basis.

d. Penalty clause shall be incorporated in case any of workmen of contractor is found violating safety protocol as per
BRPL WO.

e. In case cable is damaged / fails during commissioning or during period of defect liability contractor shall bear all the
repair and material cost.

Any additional work beyond the scope enumerated in the work order above shall be carried out as per the

instructions of Engineer-In Charge. The company shall not entertain any claim or increase in the Work Order value
due to execution of such additional work if the same is not approved by Engineer in Charge.

5. RATES:

The rates finalized for this order shall be firm for the entire duration of work carried out by the Contractor under the
order and are not subject to any variation and escalation for any reason whatsoever.

The cost of insurance during loading/unloading of materials/ equipments during its storage and handling/erection at site
for installation is included in the Bidder's scope and value shall be included in the unit rates finalized.

The unit rates finalized is also inclusive of barricading and watch & ward during execution and no separate charges shall
be paid for the same.

The cost of training of BRPL Official shall be included in the prices quoted by vendor.
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6. TAXES AND DUTIES:

Prices are inclusive of all taxes and duties including GST as applicable. However, IT as per applicable rate will be
deducted from your bills as Tax Deduction at Source (TDS).

The total order value shall remain FIRM within stipulated delivery period and shall not be adjusted on account of any
price increase/variations in labour. However Statutory Taxes, duties and Levies imposed by Competent Authorities by
way of fresh notification(s) within the stipulated delivery period shall be borne by BRPL on submission of necessary
documents claiming such variation. The variation will be applicable only on such value wherever price breakup of same is
submitted by vendor/available in PO/WO.

7. TERMS OF PAYMENT (Erection, Testing & Commissioning)

Payment shall be made as under:

(i) 10% mobilization advance against submission of Advance Bank Guarantee of equivalent amount valid up to
completion period/ handing over, whichever is earlier plus 3 months claim period. In case of delay, the BG shall be
extended suitably.

i) 75% prorata of total installation value shall be payable against R/A bills payable within 30 days after installation,
testing & commissioning of material at site duly certified by Engineer in charge.

iii) 15% of contract value payable after completion of successful acceptance testing, commissioning and handing over of
complete systems duly certified by Engineer in charge, submission of Electrical Inspector Clearance Certificate &
submission of Performance Bank Guarantee of 10% of contract value valid up to defect liability period i.e. 24 months
from the date of Handing over of entire Installation Plus 3 months towards Claim period.

All the Bank guarantees shall be submitted as per Company’s format (Appendix I) and from any scheduled Bank
approved by Company.

Company shall make payments of the bills either; By crossed cheque or by electronic transfer directly to Contractor's
designated bank account.

8. Guarantee of Performance

The bidder shall stand guarantee that the equipment and material supplied/service or work rendered under the
contract is free from design, manufacturing, material, construction, erection & installation and workmanship &
quality defects and is capable of its due, rated and intended quality performance, as an integrated product delivered
under the contract for a specific period termed as Guarantee Period. The bidder should also guarantee that the
equipment/material is new and unused except for the usage required for the tests and checks required as part of
quality assurance.

9. Guarantee period/Defect Liability period:

The Guarantee Period will be equipment/service/work specific and shall be as specified in the Technical Specifications for
the equipment/material/service/work and where Technical specifications are not part of contract documents or
guarantee period is not specified in the Technical specifications, the guarantee period shall be as per the Special Terms
and Conditions of the Contract. In case of no mention of the guarantee period in Technical specifications, Defect liability
period will be 24 Months from the Date of Commissioning or 30 months from the date of delivery of final lot of supplies
made, whichever is later.

NIT NO CMC/BR/20-21/SV/RS/KG/880 Page 38 of 64 Bidders seal & signature



BSES

BSES RAJDHANI POWER LIMITED

For Cable, RMU & Joints: The defect liability period shall be 60 months from the date of commissioning or 66 months
from the date of delivery whichever is later.

If during the defects liability period any materials / items are found to be defective, these shall be replaced or rectified

by the bidder at his own cost within 30 days from the date of receipt of intimation.

10. Performance Guarantee

10.01 Bank guarantee shall be drawn in favour of “"BSES Rajdhani Power Ltd” as applicable. The performance Bank
guarantee shall be in the format as specified by BRPL.

10.02 Contract performance bank guarantee of total 10% of the contract price shall be submitted within 15 days of
award of contract with the validity till completion of the contract period.

10.03 Contractor shall submit the performance bank guarantee equivalent to the 10% of the contract value at the time
of claiming the last payment as per clause no. 7.0 (iii) (TERMS OF PAYMENT (Erection, Testing &
Commissioning)), with the validity of the bank guarantee till Defect Liability Period i.e. 24 months from the date
of Handing over of entire Installation plus 3 months.

11. COMPLETION PERIOD

You are required to mobilize your manpower and Tools & Tackles and furnish a list of equipments to be used for erection
and commence the execution activity as per instructions of Engineer In-charge. The entire Erection, Testing &
Commissioning work should be completed within 4 months from the date of issue of LOI/WO. The detailed schedule and
milestone completion dates would be as per the contract schedules given from time to time by Engineer In-charge at
site. You shall submit a weekly progress report to Engineer In charge.

12. CLEANLINESS
All debris shall be removed and disposed of at assigned areas on daily basis. Surplus excavated earth shall be disposed
of in an approved manner. In short, you shall be fully responsible for keeping the work site clean at all times. In case

of non- compliance, company shall get the same done at Contractor's risk and costs.

13. COMMISSIONING & ACCEPTANCE TEST:

After completion of the work, the Contractor shall conduct trial run/ operation in the presence of Engineer In charge.
During such trial run the system shall be operated under the supervision of the Contractor. If any
rectification/modification required during this period the Contractor shall do all necessary measures.

On satisfactory completion of above, the system shall be deemed to have energized and placed in commercial operation.
The Engineer In Charge will issue an acceptance certificate.

14. WORK COMPLETION CERTIFICATION, HANDING OVER.

The work carried out by the Contractor under this order has to be certified by Engineer In-charge for satisfactory
completion of work allotted to the contractor with respect to specifications / Field Quality Procedures as per applicable
standards. In case of modification/correction to be carried out, contractor shall carry out the said
maodifications/correction without additional cost. The Contractor shall remain in close contact with Engineer In-Charge at
site to report the general findings of the fieldwork during the initial as well as later stage of the work at site.
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The contractor shall be solely responsible for any shortage or damage of materials issued to them handling of and / or in
storage and erection at site and cost of the same will be recovered from the contractor as certified by Engineer In-
Charge. Contractor must submit a periodical material reconciliation statement in the approval format with every Running
Bill raise by him or end of every month whichever is earlier. The contractor shall maintain an accurate and exhaustive
record detailing out the list of all items received by him for the purpose of erection and keep such record open for the
inspection of the company.

15. PENALTY AND LIQUIDATED DAMAGES

14.1 Penalty: A penalty of 2.5% of bill amount shall be levied in each case of non-compliance of safety practices and site
cleanliness.

14.2 Liquidated Damages: In the event of any delay in completion of the work beyond the stipulated time given by in
order due to reasons solely attributable to the Contractor, the Contractor shall pay to the Company liquidated damages.

If the Contractor failed perform the services within the time period specified in the order, the Company shall, without
prejudice to its other remedies under the contract, deduct liquidated damages a sum equivalent to 0.5 % of the order
value for each week or part there of delay until the actual date of completion up to a maximum deduction of 10% of
total order value. Once the maximum is reached to Company may consider termination of contract without any liabilities
to Company.

Engineer In charge should specifically mention the amount of LD levied on the bill of contractor.

16. SAFETY CODE:

The Contractor shall ensure adequate safety precautions at site as required under the law of the land and shall be
entirely responsible for the complete safety of their workman as well as other workers at site and premises. The
contractor shall not deploy any worker below the age of 18 years.

The contractor shall observe the safety requirements as laid down in the contract and in case of sub-contract (only after
written approval of company), it shall be the responsibility of main contractor that all safety requirements are followed
by the employees and staff of the sub-contractor.

The contractor employing two hundred employees or more, including contract workers, shall have a safety coordinator in
order to ensure the implementation of safety requirements of the contract and a contractor with lesser number of
employees, including contract workers, shall nominate one of his employees to act as safety coordinator who shall liaise
with the safety officer on matters relating to safety and his hame shall be displayed on the notice board at a prominent
place at the work site.

The contractor shall be responsible for non-compliance of the safety measures, implications, injuries, fatalities and
compensation arising out of such situations or incidents.

In case of any accident, the contractor shall immediately submit a statement of the same to the owner and the safety
officer, containing the details of the accident, any injury or causalities, extent of properly damage and remedial action
taken to prevent recurrence and in addition, the contractor shall submit a monthly statement of the accidents to the
owner at the end of each month.

17. STATUTORY OBLIGATIONS:

The Contractor shall take all steps as may be necessary to comply with the various applicable laws/rules including the
provisions of contract labour (Regulation & Abolition Act) 1970 as amended, minimum wages Act, 1984, Workman
Compensation Act, ESI Act, PF Act, Bonus Act and all other applicable laws and rules framed there under including any
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statutory approval required from the Central/State Govt. Ministry of Labour. Broadly, the compliance shall be as detailed
below, but not limited to:

a) An Electrical license issued by Govt.of Delhi.

b) PF Code No. and all employees to have PF A/c No. under PF every Act, 1952.
c) All employees to have a temporary or permanent ESI Card as per ESI Act.

d) ESI Registration No.

e) PAN No.

f) Work Contract Tax Registration Number/ GSTN Registration.
g) Labour License under Contract Labour Act (R & A) Act 1970

(The Contractor shall provide BRPL Engineer-in-charge a copy of Labour License responsible for execution of the job
before start of the work.)

The Contractor must follow:

a) Third party Insurance Policy before start of work.

b) To follow Minimum Wages Act prevailing in the state.

C) Salary / Wages to be distributed in presence of representative of Company's representative not later than 7th of
each month.

d) To maintain Wage- cum - Attendance Register.

e) To maintain First Aid Box at Site.

f) Latest P.F. and E.S.I. challans pertaining to the period in which work was undertaken along with a certificate

mentioning that P.F. and E.S.I. applicable to all the employees has been deducted and deposited with the
Authorities within the time limits specified under the respective Acts.

g) Workman Compensation Policy. {If applicable}

h) Labour license before start of work. {If applicable}

18. WORKMAN COMPENSATION:

The Contactor shall take insurance policy under the Workman Compensation Act to cover such workers who are not
covered under ESI and PF by the Contractor however engaged to undertake the jobs covered under this order and a
copy of this insurance policy will be given to Company for reference and records. This insurance policy shall be kept valid
at all times. In case there are no worker involve other than those who are covered under ESI and PF by the Contractor,
the Contractor shall certify for the same,

The contractor shall keep the company indemnified at all times, against all claims of compensation under the provision of
Workmen Compensation Act 1923 and as amended from time to time or any compensation payable under any other law
for the time being workman engaged by the contractor/sub-contractor/sub-agent in carrying out the job involved under
this work order and against costs and expenses, if any, incurred by the company in connection therewith and without
prejudice to make any recovery.

The company shall be entitled to deduct from any money due to or to become due to the Contractor, moneys paid or
payable by way of compensation as aforesaid or cost or expenses in connection with any claims thereto and the
Contractor shall abide by the decision of the Company as to the sum payable by the Contractor under the provisions of
this clause.

19. STAFF AND WORKMAN

It shall be responsibility of contractor

(a) To obtain Contract Labour License from the concerned authorities and maintain proper liaison with them. Necessary
Forms for obtaining Labour License would be issued by the company. However you will bear all expenses for obtaining
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Labour license and registration in PF Department for your scope of work. You will deposit PF of your staff/laborer each
month and all related documents should be furnished to us.

b) To obtain workman insurance cover against deployment of workers etc.

(II) To maintain, proper records relating to workmen employed, in the form of various Registers, namely,

a) Register of workmen.

b) Register of muster roll.

c) Register of overtime.

d) Register of wages.

e) Any other register as per latest amendment Labour Act.

The records shall be in the prescribed formats only.

(III) To disburse monthly wages to your workers/ supervisors in time and in the presence of Company representatives or
as directed by the Labour authorities.

(IV) To maintain proper liaison with the Project authorities, local police and all other government and local bodies.

V) To pay your workmen at least not less than the minimum prescribed wages as per state/Central Labour laws as
may be, applicable. The contractor shall, be responsible for compliance of all the provisions of minimum Wages Act, PF,
ESIC Act workmen Compensation Act and Contract Labour Regulation & Abolition Act the rules made there under. In
case of non- compliance of the statutory requirements. the company would take necessary action at the risk and cost of
the Contractor.

(VI) To employ required number of skilled/semi-skilled and unskilled workmen as per site requirement to complete the
entire project as per schedule. To provide safety shoes, safety helmets, safety belts, gloves etc. to your worker/staff as
per requirement during erection work.

(VII) To employ necessary engineering and supervisory staff for completion of the Project in time. While day-to-day
management of the site and supervision of the works shall be the responsibility of your Engineer - In charge, he will
report to the Engineer in charge to assist him to discharge the overall responsibility of the execution of the project.

20. INSURANCE

a) IHIRD PARTY INSURANCE

Before commencing the execution of the work the contractor shall take third party insurance policy at his
own cost to insure against any damage or loss or injury which may occur to any property/public property or to
any personor any employee or representative of any outside Agency / the company engaged or not engaged
for the work of the company, by or arising out of the execution of the work or temporary work or in carrying out of
this Agreement. For third party insurance policies, the contractor shall be responsible for settlement of claims
with the underwriters without any liability on the purchaser / owner and will arrange replacements / rectification
expeditiously without awaiting settlement by insurance claim at contractors own cost.

b) ACCIDENTAL INSURANCE POLICY FOR LIFE COVER:

Before commencing the execution of the work, the CONTRACTOR shall take Accidental insurance policy for
the staff engaged by him for this work to insure against any loss of life which may occur during the contract
for the work of the COMPANY. The policy shall have coverage of Rs. 10 Lacs (Table C- Death + Permanent Total
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Disability + Partial permanent Disability due to external accidents). The Contractor shall be responsible for on the spot
same day claim settlement with the victim's legal heirs without waiting for settlement by insurance claim without
any liability on BRPL. The premium amount for such life cover policy shall be borne by the contractor. The contractor
shall furnish copy of policy when demanded by BRPL.

Contractor shall be responsible for the insurance for his own man, material and machinery deployed at site for
the package awarded. Contractor shall furnish the copy of this insurance policy to the purchaser, prior start of work.

21. SECURITY
Adequate number of trained Security Guards shall be deployed both at the storage yard and stores as well as places of
work to prevent theft and pilferage of material and accessories and various other materials. All security rules and safety

rules enforced at site by company shall be strictly observed.

22. ENVIRONMENTAL, HEALTH & SAFETY PLAN:

Contractor will make ensure that the Environment, Health & Safety (EHS) requirements are clearly understood and
faithfully implemented at all levels at site as per instruction of Company. Contractors must comply with these
requirements:

a) Comply with all of the elements of the EHS Plan and any regulations applicable to the work

b) Comply with the procedures provided in the interests of Environment, Health and Safety
c) Ensure that all of their employees designated to work are properly trained and competent

d) Ensure that all plant and equipment they bring on to site has been inspected and serviced in accordance with legal
requirement and manufacturer’s or suppliers’ instructions

€) Make arrangements to ensure that all employees designated to work on or visit the site present themselves for site
induction prior to commencement of work

f) Provide details of any hazardous substances to be brought onsite
g) Ensure that a responsible person accompanies any of their visitors to site
All contractors staff are accountable for the following:

1. Use the correct tools and equipment for the job and use safety equipment and protective clothing supplied, e.g.
helmets, goggles, ear protection, etc. as instructed

2. Keep tools in good condition

3. Report to the Supervisor any unsafe or unhealthy condition or any defects in plant or equipment

4. Develop a concern for safety for themselves and for others

5. Prohibit horseplay

6. Not to operate any item of plant unless they have been specifically trained and are authorized to do so.

23. TEST CERTIFICATE & QUALITY ASSURANCE:

The Contractor shall procure all equipment from genuine sources as approved by the Company and as per Company
specifications. The Contractor shall submit all the test certificates and joint inspection reports related to major equipment
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wherever applicable. The contractor shall ensure for the strict compliance to the specifications and Field Quality
Procedures issued by company / Engineer in-charge.

24. SUB-CONTRACTING / SUBLETTING:

CONTRACTOR shall not assign or transfer the whole or any part of this Work Order or any other benefits accruing there
from nor shall it subcontract / sublet the whole or any part of the Works without the prior written consent of COMPANY.

In the event the contractor assigns this work order, contractor's assignees shall be bound by the terms and conditions of
this work order and shall , if deemed necessary by COMPANY at the time of such assignment, undertake in writing to be
so bound by this Work Order.

Notwithstanding the subletting / subcontracting of any portion of the works, contractor shall remain wholly responsible
for the carrying out, completion and satisfactory execution of Works in all respects in accordance with this Work Order,
specification, approved drawings and data sheets.

25. INDEMNITY:

Contractor shall indemnify and save harmless COMPANY against and from any and all liabilities, claims, damages, losses
or expenses arising due to or resulting from:

a) any breach non-observance or non-performance by contractor or its employees or agents of any of the
provisions of this Work Order.

b) any act or omission of contractor or its employees or agents.

c) any negligence or breach of duty on the part of contractor, its employees or agents including any

wrongful use by it or them of any property or goods belonging to or by COMPANY.

Contractor shall at all times indemnify COMPANY against all liabilities to other persons, including he employees or agents
of COMPANY or contractor for bodily injury, damage to property or other loss which may arise out of or in consequence
of the execution or completion of Works and against all costs charges and expenses that may be occasioned to
COMPANY by the claims of such person.

26. EVENTS OF DEFAULTS:

COMPANY may, without prejudice to any of its other rights or remedies under the Work Order or in law, terminate the
whole or any part of this Work Order by giving written notice to the Contractor, if in the opinion of COMPANY, contractor
has neglected to proceed with the works with due diligence or commits a breach of any of the provisions of this work
order including but not limited to any of the following cases:

a) Failing to complete execution of work within the terms specified in this work order.

b) Failing to complete works in accordance with the approved schedule of works.

c) Failing to meet requirements of specifications, drawings, and designs as approved by COMPANY.

d) Failing to comply with any reasonable instructions or orders issued by COMPANY in connection with the
works.

e) Failing to comply with any of the terms or conditions of this work order.

In the event COMPANY terminates this work order, in whole or in part, on the occurrence of any event of default,
COMPANY reserves the right to engage any other subcontractor or agency to complete the work or any part thereof, and
in addition to any other right COMPANY may have under this work order or in law including without limitation the right to
penalize for delay under clause 15.0 of this work order, the contractor shall be liable to COMPANY for any additional
costs that may be incurred by COMPANY for the execution of the Work.

27. RISK & COST:
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If the Contractor of fails to execute the work as per specification / as per the direction of Engineer's In-change within the
scheduled period and even after the extended period, the contract shall got cancel and company reserves the right to
get the work executed from any other source at the Risk & Cost of the Contractor. The Extra Expenditure so incurred
shall be debited to the Contractor.

28. ARBITRATION:

To the best of their ability, the parties hereto shall endeavor to resolve amicably between themselves all disputes arising
in connection with this LOA. If the same remain unresolved within thirty (30) days of the matter being raised by either
party, either party may refer the dispute for settlement by arbitration. The arbitration is to be undertaken by two
arbitrators, one each to be appointed by either party. The arbitrators appointed by both the parties shall mutually
nominate a person to act as presiding arbitrator before entering upon the reference in the event of a difference between
the two arbitrators and the award of the said presiding arbitrator in such a contingency shall be conducted in accordance
with this provisions of the Indian Arbitration & Conciliation Act, 1996 and the venue of such arbitration shall be in the
city of New Delhi only.

29. FORCE MAJEURE:

29.1 General:

An “Event of Force Majeure” shall mean any event or circumstance not within the reasonable control, of the Party
affected, but only if and to the extent that:

(i) Such event or circumstance, despite the exercise of reasonable diligence, could not have been prevented, avoided or
reasonably foreseen by such Party;

(ii) Such event or circumstance materially and adversely affects the ability of the affected Party to perform its obligations
under this Contract, and the affected Party has taken all reasonable precautions, due care and reasonable alternative
measures in order to prevent or avoid the effect of such event on the affected parties ability to perform its obligations
under this Contract and to mitigate the consequences thereof. For the avoidance of doubt, if such event or
circumstance would not have materially and adversely affected the performance of the affected party had such affected
party followed good industry practice, such event or circumstance shall not constitute force majeure.

(i) Such event is not the direct or indirect result of the failure of such Party to perform any of its obligations under this
Contract; and

(iv) Such Party has given the other Party prompt notice describing such events, the effect thereof and the actions being
taken in order to comply with above clause

29.2  Specific Events of Force Majeure:
Subject to the provisions of above clause, Events of Force Majeure shall include only the following to the extent that they
or their consequences satisfy the above requirements:

The following events and circumstances:

a) Effect of any natural element or other acts of God, including but not limited to storm, flood, earthquake, lightning,
cyclone, landslides or other natural disasters, and

b) Explosions or fires
c) Declaration of the Site as war zone.

d) Any order, regulation, directive, requirement from any Governmental, legislative, executive or judicial authority.
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29.3 Notice of Events of Force Majeure
If a force majeure event prevents a party from performing any obligations under the Contract in part or in full, that party
shall:

(i) Immediately notify the other party in writing of the force majeure events within 2 working days of the occurrence of
the force majeure event

(ii) Be entitled to suspend performance of the obligation under the Contract which is affected by force majeure event for
the duration of the force majeure event

(iii) Use all reasonable efforts to resume full performance of the obligation as soon as practicable
(iv) Keep the other party informed of all such efforts to resume full performance of the obligation on a regular basis

(v) Provide prompt notice of the resumption of full performance or obligation to the other party.

29.4 Mitigation of events of force majeure:

The Contractor shall:

)] Make all reasonable efforts to prevent and reduce to a minimum and mitigate the effect of any delay occasioned
by an Event of Force Majeure, including applying other ways in which to perform the Contract;

(i) Use its best efforts to ensure resumption of normal performance after the termination of any Event of Force
Majeure and shall perform its obligations to the maximum extent practicable as agreed between the Parties; and Keep
the Company informed at regular intervals of the circumstances concerning the event of Force Majeure, with best
estimates as to its likely continuation and what measures or contingency planning it is taking to mitigate and or
terminate the Event of Force Majeure.

29.5  Burden of proof:

In the event that the Parties are unable in good faith to agree that a Force Majeure event has occurred to an affected
party, the parties shall resolve their dispute in accordance with the provisions of this Contract. The burden of proof as to
whether or not a force majeure event has occurred shall be upon the party claiming that the force majeure event has
occurred and that it is the affected party.

29.6  Terminations for certain events of force majeure:

If any obligation of any Party under the Contract is or is reasonably expected to be delayed or prevented by a Force
Majeure event for a continuous period of more than 1 (one) month during the Term of the Contract the Contract shall be
terminated at the discretion of the Company and neither Party shall be liable to the other for any consequences arising
on account of such termination.

30. SECRECY CLAUSE:

The technical information, drawing and other related documents forming part of work order and the information
obtained during the course of investigation under this work order shall be the Company's executive property and shall
not be used for any other purpose except for the execution of the work order. The technical information drawing,
records and other document shall not be copied, transferred, or divulged and/ or disclosed to third party in full/part, not
misused in any form whatsoever except to the extent for the execution of this work order.
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This technical information, drawing and other related documents shall be returned to the Company with all approved
copies and duplicates including drawing/plans as are prepared by the Contractor during the executions of this work
order, if any, immediately after they have been used for agreed purpose.

In the event of any breach of this provision, the contractor shall indemnify the Company against any loss, cost or
damage or claim by any party in respect of such breach.

31. TERMINATION

"During the course of the execution, if at any time BRPL observe and form an opinion that the work under the order is
not being performed in accordance with the terms of this Agreement, BRPL reserves its right to cancel this Agreement
giving 15 days notice mentioning the reason for the termination of the agreement and BRPL will recover all damages
including losses occurred due to loss of time from Contractor.

31. QUALITY

Contractor shall ensure that strict quality is maintained and execution of works under the Work Order and Works are
executed in conformity with the Specification.

All tools, tackles, instruments and other equipments used in the execution of the Works shall be duly calibrated as
required and Contractor shall maintain proper records of such tools, tackles, instruments and / or equipment.

32. ACCEPTANCE

Acceptance of the work order implies and includes acceptance of all terms and conditions enumerated in this work order
in the technical specification and drawings made available to you consisting of general conditions, detailed scope of
work, detailed technical specification & detailed equipment, drawing. Complete scope of work and the Contractor's and
Company's contractual obligation are strictly limited to the terms set out in the work order. No amendments to the
concluded work order shall be binding unless agreed to in writing for such amendment by both the parties.

However, during the course of the execution of the work order, if at any time the Company's representative observe and
form an opinion that the work under the work order is not being performed in accordance with the terms of this work
order, the company reserves its right to cancel this work order forthwith without assigning any reason and the Company
will recover all damages including losses occurred due to loss of time from the Contractor.

We request you to please sign the duplicate copy of the work order as a token of your acceptance and return to us.
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SECTION VII

PRICE FORMAT — ERECTION, TESTING & COMMISSIONING

Laying of one HT feed from Fatehpur beri Grid via Aya nagar with installation of one O/D at C-2
Ayanagar area upto NICF ESS. Second source from Fatepurberi Grid to Gadhaipur village ss/tn
with installation of one O/D RMU. Further extension from Empire Apartment SS/stn to NICF

Ghitorni ESS on turnkey basis

SERVICE
. Total
sI Basic | GST |, UMt || anded
no Description UOoM Qty (Rs) (Rs) Lazgtsi;ed Cost
(Rs)
Installation of Chemical earthing as per
1 . e EA 12
technical specification
5 Supply and fixing of Gl strip( 50 X 6 M 300
mm) for more than 20 meter.
3 Making Cable End termination 11KV EA 8
3CX300MM2 HS XLPE
4 Laying o_f Cable 3X300 sq mm in S/Stn M 11000
trench/pipe
5 Laying o_f Cable 3X300 sg mm in S/Stn M 800
trench/pipe
6 Charges for digging of the trench - M 5400
double ckt
Laying of under- ground HT. cable in
7 trench ,cable of size 3X150/300 M 5400
sq.mm.11KV. double Circuit
Testing and commissioning comprising
8 of Hi-pot test, primary injection, IR & EA 3
mV Drop test for 3-Way RMU.
9 RMU Installation 3- Way RMU EA 3
10 Supply, fabrication & Erection of MS EA 3
Frame for 3-Way RMUs.
11 Providing and Fixing of Danger plate EA >
with clamps.
12 | High Pot Testing EA 20
Cleaning and clearing of malba after
13 | completion of work at site or removal of CUM 500
malba to carry out the work at site.
14 | Route survey charges M 8000
Making Straight Through joint 11KV
15 | 3CX300MM2 HS XLPE. EA 70
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Charges for providing continous steel
barricade 1.2 mtr high including cost of
16 | all material plant consumables M 1500
transport and labour for shifting placing
painting and regular maintenance.
17 | C113-Plaster with cement mort 1:4 SQM 15
18 C1040210-Dig.Jt/Pit Bric & Sand By EA 50
Cont.
C11605-Paint Nomenclature, HT/LT
19 Equip EA 300
20 | ETC of 11kV, 800A grid panel EA 2
21 | Fabrication work using MS steel KG 40
Laying of HT/LT cables through S/Stn
22 | Trench. above 50 sqmm upto 150 M 10
sgmm.
Making Cable End termination for 11kV
23
3C x150 sgmm EA 2
o4 | Laying of HDPE 160 mm Pipe through M
Trenchless method. 11000
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COMMERCIAL TERMS AND CONDITIONS - E/T/C

SI No

Item Description

AS PER BRPL

BIDDER'S CONFIRMATION

1

Validity

120 days from the due date of submission or amended
due date of submission

Price basis

Firm. Prices shall be inclusive of all taxes & duties.

Payment terms

a) 10% mobilization advance against submission of
Advance Bank Guarantee of equivalent amount valid
upto completion period/ handing over, whichever is
earlier plus 3 months claim period. In case of delay,
the BG shall be extended suitably.

b) 75% prorata of total installation value shall be
payable against R/A bills payable within 30 days after
installation, testing & commissioning of material at site
duly certified by Engineer in charge.

¢) 15% of contract value payable after completion of
successful acceptance testing, commissioning and
handing over of complete systems duly certified by
Engineer in charge, submission of Electrical Inspector
Clearance Certificate & submission of Bank Guarantee
of 10% of contract value valid up to defect liability
period i.e. 24 months from the date of Handing over of
entire Installation Plus 3 months towards Claim period.

Completion time

4 months from date of LOI/Order

Defect Liability period

24 months from the date of Handing over of entire
Installation.

For Cable, RMU & Joints: The defect liability period
shall be 60 months from the date of commissioning or
66 months from the date of delivery whichever is
earlier.

Liquidated damages

0.5 % of the order value for each week or part there of
delay until the actual date of completion up to a
maximum deduction of 10% of total order value

Contract Performance
Bank Guarantee

10% (Ten percent) of the Contract Price valid up to
completion period/handing over.

Performance Bank
Guarantee

10% (Ten percent) of the Contract Price valid up to
Defect Liability Period i.e. 24 months from the date of
Handing over of entire Installation plus 3 months
towards claim period.
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BSES RAJDHANI POWER LIMITED

(TO BE ISSUED ON RS 100/- STAMP PAPER)
Bank Guarantee No.

Place:

Date:

To
BSES Rajdhani Power Limited

Whereas BSES RAIJDHANI POWER LTD (hereinafter referred to as the "Purchaser", which expression shall unless
repugnant to the context or meaning thereof include its successors, administrators and assigns) has awarded to M/s.
with its Registered/ Head Office at

(Hereinafter referred to as the "Supplier" which expression shall unless repugnant to the context or meaning thereof,
include its successors administrators, executors and assigns), a contract no. Dated (the Contract);

And whereas the value of the Contract is Rs. (The Contract Value).

And whereas it is a condition of the Contract that the Supplier shall provide a Performance Bank Guarantee for the due
and faithful performance of the entire Contract for a sum equivalent to - % of the Contract Value to the Purchaser on or
before

And whereas the Bank under instructions from the Supplier has agreed to guarantee dle due performance of the
Contract.
Now it is agreed as follows:

1. we (Name of the Bank) having its Head Office at

(hereinafter referred to as the Bank, which expression shall unless repugnant to the context or meaning thereof, include
its successors, administrators, executors and assigns) 5hall indemnify and keep indemnified the Purchaser for, and
guarantee and undertake to pay to the Purchaser immediately on written demand, a sum equivalentto %  of the
Contract Value

as aforesaid at any time upto  (day/month/year) without any demur, reservation,

contest, recourse or protest and/or without any reference to the Supplier, against all losses, damages, costs and
expenses that may be caused to or suffered by the Purchaser by reason of any default on the pall of the Supplier in
performing and observing any and all the terms and conditions of the Contract or breach on the part if the Supplier of
terms or conditions of the Contract.

2. The demand shall consist only of an original letter issued by Purchaser stating that the Supplier has failed to
fulfill its obligations under the Contract. Such demand made by the Purchaser on the Bank shall be conclusive and
binding notwithstanding any difference or dispute between the Purchaser and the Supplier or any difference or dispute
pending before any Court, Tribunal, Arbitrator or any other authority.

3. The Bank undertakes not to revoke this guarantee during its currency without previous written consent of the
Purchaser and further agrees that the guarantee herein contained shall continue to be enforceable during the period that
would be taken for satisfactory performance and fulfillment in all respects of the Contract or in the event of any dispute
between the Purchaser and Supplier until the dispute is settled (provided that dle claim! demand under this guarantee is
lodged /referred during the currency of this guarantee) or till the Purchaser discharges this guarantee whichever is
earlier.
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4. The Purchaser shall have the fullest liberty without affecting in any way the liability of the Bank under this
guarantee from time to time to extend the time for performance of the Contract by tbe Supplier. The Purchaser shall
have the fullest liberty, without affecting the liability of the Bank under this guarantee, to postpone from time to time the
exercise of any powers vested in them or of any right which they might have against the Supplier, and to exercise the
same at any time in any manner, and either to enforce or to forbear to enforce any covenants, contained or implied, in
the Contract. or any other course or remedy or security available to the Purchaser. The Bank shall not be released of its
obligations under these presents by any exercise by the Purchaser of its liberty with reference: to the matters aforesaid
or any of them or by reason of any other act or forbearance or other acts of omission or commission on the part of the
Purchaser or any other indulgence shown by the Purchaser of by any other matter or thing whatsoever which under law
would, but for this provision, have the effect of relieving the Bank.

5. The Bank agrees that the Purchaser and its option shall be entitled to enforce this guarantee against the Bank as
a principal debtor, in the first instance without proceeding against the Supplier and notwithstanding any security or other
guarantee that the Purchaser may hive in relation to the Supplier's liabilities.

6. Notwithstanding anything contained hereinabove the liability of the Bank under this guarantee is restricted
to a sum equivalent to % of the Contract Value ie. Rs.(Rupees)
and it shall remain in force upto and including .Unless a demand to enforce a claim under this guarantee is made
against the Bank within 3 months from the the above date of expiry i.e. up to all the rights of the Purchaser
under the said guarantee shall be forfeited and the Bank shall be released and discharged from all liabilities thereafter.

7. This Performance Bank Guarantee shall be governed by the laws of India.

Dated this Witness

day of 20....... at
1. For Bank
2. Signature
Name Power of Attorney No:
Banker's Seal
SECTION VIII
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GRAND SUMMARY OF THE QUOTED PRICE

Total for
Total price for Erection,

Sr. Nos. SCHEME DESCRIPTION supply F.O.R site | Testing & Grand
inclusive all Commissioning | Total(INR)
duties taxes inclusive all

Taxes(INR)
SUPPLY, INSTALLATION, TESTING &
COMMISSIONING OF 11 KV FEEDERS
INCLUDING RMU, CABLE AND
1 ACCESSORIES ON SINGLE POINT

RESPONSIBILITY BASIS IN CONNECTION
WITH PROVIDING NEW LOAD OF 1345 KW
ON HT SYSTEM FOR NICF,GITRONI

TOTAL

Package

Cost
In words :

We declare that the following are our quoted prices in INR for the entire project/schemes.

Date:

Place:

Name & Signature

Bidder Name:

Bidders Address:

D Ty a1 110 |

SECTION IX
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VENDOR CODE OF CONDUCT

Bidder shall agree to comply with Vendor code of Conduct as mentioned in BRPL Website. Purchaser is committed to
conducting its business in an ethical, legal and socially responsible manner. To encourage compliance with all legal
requirements and ethical business practices, Purchaser has established this Vendor Code of Conduct (the "Code") for
Purchaser’s Vendors. For the purposes of this document, "Vendor" means any company, corporation or other entity that
sells, or seeks to sell goods or services, to Purchaser, including the Vendor's employees, agents and other
representatives. Fundamental to adopting the Code is the understanding that a business, in all of its activities, must
operate in full compliance with the laws, rules and regulations of the countries in which it operates. This Code
encourages Vendors to go beyond legal compliance, drawing upon internationally recognized standards, in order to
advance social and environmental responsibility.
I. Labour and Human Rights
Vendors must uphold the human rights of workers, and treat them with dignity and respect as understood
by the international community.

e Fair Treatment - Vendors must be committed to a workplace free of harassment. Vendors shall not
threaten workers with or subject them to harsh or inhumane treatment, including sexual
harassment, sexual abuse, corporal punishment, mental coercion, physical coercion, verbal abuse or
unreasonable restrictions on entering or exiting company provided facilities.

¢ Antidiscrimination - Vendors shall not discriminate against any worker based on race, colour, age,
gender, sexual orientation, ethnicity, disability, religion, political affiliation, union membership,
national origin, or marital status in hiring and employment practices such as applications for
employment, promotions, rewards, access to training, job assignments, wages, benefits, discipline,
and termination. Vendors shall not require a pregnancy test or discriminate against pregnant
workers except where required by applicable laws or regulations or prudent for workplace safety. In
addition, Vendors shall not require workers or potential workers to undergo medical tests that could
be used in a discriminatory way except where required by applicable law or regulation or prudent for
workplace safety.

e Freely Chosen Employment - Forced, bonded or indentured labour or involuntary prison labour is not
to be used. All work will be voluntary, and workers should be free to leave upon reasonable notice.
Workers shall not be required to hand over government-issued identification, passports or work
permits as a condition of employment.

e Prevention of Under Age Labour - Child labour is strictly prohibited. Vendors shall not employ
children. The minimum age for employment or work shall be 15 years of age, the minimum age for
employment in that country, or the age for completing compulsory education in that country,

whichever is higher. This Code does not prohibit participation in legitimate workplace apprenticeship
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programs that are consistent with Article 6 of ILO Minimum Age Convention No. 138 or light work
consistent with Article 7 of ILO Minimum Age Convention No. 138.

e Juvenile Labour - Vendors may employ juveniles who are older than the applicable legal minimum
age for employment but are younger than 18 years of age, provided they do not perform work likely
to jeopardize their heath, safety, or morals, consistent with ILO Minimum Age Convention No. 138.

e Minimum Wages - Compensation paid to workers shall comply with all applicable wage laws,
including those relating to minimum wages, overtime hours and legally mandated benefits. Any
disciplinary wage deductions are to conform to local law. The basis on which workers are being paid
is to be clearly conveyed to them in a timely manner.

e Working Hours - Studies of good manufacturing practices clearly link worker strain to reduced
productivity, increased turnover and increased injury and illness. Work weeks are not to exceed the
maximum set by local law. Further, a work week should not be more than 60 hours per week,
including overtime, except in emergency or unusual situations. Workers should be allowed at least
one day off per seven-day week.

e Freedom of Association - Open communication and direct engagement between workers and
management are the most effective ways to resolve workplace and compensation issues. Vendors
are to respect the rights of workers to associate freely and to communicate openly with
management regarding working conditions without fear of reprisal, intimidation or harassment.
Workers' rights to join labour unions, seek representation and or join worker’s councils in
accordance with local laws should be acknowledged.

II. Health and Safety Vendors must recognize that in addition to minimizing the incidence of work-related injury and
iliness, a safe and healthy work environment enhances the quality of products and services, consistency of
production and worker retention and morale. Vendors must also recognize that ongoing worker input and

education is essential to identifying and solving health and safety issues in the workplace.

The health and safety standards are:

e Occupational Injury and Iliness - Procedures and systems are to be in place to prevent, manage,
track and report occupational injury and illness, including provisions to: a) encourage worker
reporting; b) classify and record injury and illness cases; c) provide necessary medical treatment;
d) investigate cases and implement corrective actions to eliminate their causes; and e) facilitate
return of workers to work.

e Emergency Preparedness - Emergency situations and events are to be identified and assessed, ande
their impact minimized by implementing emergency plans and response procedures, including:
emergency reporting, employee notification and evacuation procedures, worker training and drills,

appropriate fire detection and suppression equipment, adequate exit facilities and recovery plans.
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e Occupational Safety - Worker exposure to potential safety hazards (e.g., electrical and other energy
sources, fire, vehicles, and fall hazards) are to be controlled through proper design, engineering
and administrative controls, preventative maintenance and safe work procedures (including
lockout/tagout), and ongoing safety training. Where hazards cannot be adequately controlled by
these means, workers are to be provided with appropriate, well-maintained, personal protective
equipment. Workers shall not be disciplined for raising safety concerns.

e Machine Safeguarding - Production and other machinery is to be evaluated for safety hazards.
Physical guards, interlocks and barriers are to be provided and properly maintained where
machinery presents an injury hazard to workers.

¢ Industrial Hygiene - Worker exposure to chemical, biological and physical agents is to be identified,
evaluated, and controlled. Engineering or administrative controls must be used to control
overexposures. When hazards cannot be adequately controlled by such means, worker health is to
be protected by appropriate personal protective equipment programs.

o Sanitation, Food, and Housing - Workers are to be provided with ready access to clean toilet
facilities, potable water and sanitary food preparation, storage, and eating facilities. Worker
dormitories provided by the Participant or a labour agent are to be maintained clean and safe, and
provided with appropriate emergency egress, hot water for bathing and showering, and adequate
heat and ventilation and reasonable personal space along with reasonable entry and exit privileges.

e Physically Demanding Work - Worker exposure to the hazards of physically demanding tasks,e
including manual material handling and heavy or repetitive lifting, prolonged standing and highly

repetitive or forceful assembly tasks is to be identified, evaluated and controlled.

III. Environmental
Vendors should recognize that environmental responsibility is integral to producing world class products. In
manufacturing operations, adverse effects on the environment and natural resources are to be minimized
while safeguarding the health and safety of the public.
The environmental standards are:

e Product Content Restrictions - Vendors are to adhere to applicable laws and regulations regarding
prohibition or restriction of specific substances including labeling laws and regulations for recycling
and disposal. In addition, Vendors are to adhere to all environmental requirements specified by
Purchaser.

e Chemical and Hazardous Materials -Chemical and other materials posing a hazard if released to the
environment are to be identified and managed to ensure their safe handling, movement, storage,

recycling or reuse and disposal.
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e Air Emissions - Air emissions of volatile organic chemicals, aerosols, corrosives, particulates, ozone
depleting chemicals and combustion by-products generated from operations are to be characterized,
monitored, controlled and treated as required prior to discharge.

e Pollution Prevention and Resource Reduction -Waste of all types, including water and energy, are to
be reduced or eliminated at the source or by practices such as modifying production, maintenance
and facility processes, materials substitution, conservation, recycling and re-using materials.

e  Wastewater and Solid Waste - Wastewater and solid waste generated from operations, industrial
processes and sanitation facilities are to be monitored, controlled and treated as required prior to
discharge or disposal.

e  Environmental Permits and Reporting - All required environmental permits (e.g. dischargee
monitoring) and registrations are to be obtained, maintained and kept current and their operational

and reporting requirements are to be followed.

IV. Ethics
Vendors must be committed to the highest standards of ethical conduct when dealing with workers,
Vendors, and customers.

e Corruption, Extortion, or Embezzlement - Corruption, extortion, and embezzlement, in any form, are
strictly prohibited. Vendors shall not engage in corruption, extortion or embezzlement in any form
and violations of this prohibition may result in immediate termination as an Vendor and in legal
action.

e Disclosure of Information - Vendors must disclose information regarding its business activities,
structure, financial situation, and performance in accordance with applicable laws and regulations
and prevailing industry practices.

e No Improper Advantage - Vendors shall not offer or accept bribes or other means of obtaining
undue or improper advantage.

e Fair Business, Advertising, and Competition - Vendors must uphold fair business standards ine
advertising, sales, and competition.

e Business Integrity - The highest standards of integrity are to be expected in all business interactions.
Participants shall prohibit any and all forms of corruption, extortion and embezzlement. Monitoring
and enforcement procedures shall be implemented to ensure conformance.

¢ Community Engagement - Vendors are encouraged to engage the community to help foster social
and economic development and to contribute to the sustainability of the communities in which they

operate.
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e Protection of Intellectual Property - Vendors must respect intellectual property rights; safeguard
customer information; and transfer of technology and know-how must be done in a manner that
protects intellectual property rights.

V. Management System
Vendors shall adopt or establish a management system whose scope is related to the content of this Code.
The management system shall be designed to ensure (a) compliance with applicable laws, regulations and
customer requirements related to the Vendors’ operations and products; (b) conformance with this Code;
and (c) identification and mitigation of operational risks related to this Code. It should also facilitate
continual improvement.
The management system should contain the following elements:

e Company Commitment - Corporate social and environmental responsibility statements affirming
Vendor’s commitment to compliance and continual improvement.

e Management Accountability and Responsibility - Clearly identified company representative[s]
responsible for ensuring implementation and periodic review of the status of the management
systems.

e Legal and Customer Requirements - Identification, monitoring and understanding of applicable laws,
regulations and customer requirements.

e Risk Assessment and Risk Management - Process to identify the environmental, health and safety
and labour practice risks associated with Vendor’s operations. Determination of the relative
significance for each risk and implementation of appropriate procedural and physical controls to
ensure regulatory compliance to control the identified risks.

e Performance Objectives with Implementation Plan and Measures - Areas to be included in a risk
assessment for health and safety are warehouse and storage facilities, plant/facilities support
equipment, laboratories and test areas, sanitation facilities (bathrooms), kitchen/cafeteria and
worker housing /dormitories. Written standards, performance objectives, targets and
implementation plans including a periodic assessment of Vendor’'s performance against those
objectives.

e Training - Programs for training managers and workers to implement Vendor’s policies, procedures
and improvement objectives.

e Communication - Process for communicating clear and accurate information about Vendor's
performance, practices and expectations to workers, Vendors and customers.

e Worker Feedback and Participation - Ongoing processes to assess employees’ understanding ofe and
obtain feedback on practices and conditions covered by this Code and to foster continuous

improvement.
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e Audits and Assessments - Periodic self-evaluations to ensure conformity to legal and regulatorye
requirements, the content of the Code and customer contractual requirements related to social and
environmental responsibility.

e Corrective Action Process - Process for timely correction of deficiencies identified by internal ore
external assessments, inspections, investigations and reviews.

e Documentation and Records - Creation of documents and records to ensure regulatory compliancee

and conformity to company requirements along with appropriate confidentiality to protect privacy.

The Code is modelled on and contains language from the Recognized standards such as International Labour
Organization Standards (ILO), Universal Declaration of Human Rights (UDHR), United Nations Convention against
Corruption, and the Ethical Trading Initiative (ETI) were used as references in preparing this Code and may be useful
sources of additional information.

ANNEXURE - |

FORM OF POWER OF ATTORNEY FOR CONSORTIUM
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(On Non —Judicial Stamp Paper of Appropriate value to be purchased in the Name of Lead Member)

KNOW ALL MEN BY THESE PRESENTS THAT WE, the Members whose details are given hereunder..........ccoeevvevvvvrnnnnnns

have formed a Consortium and having our Registered Office (s)/Head Office (s) at .....ccecevevrerevececerireerens (hereinafter
called the ‘Consortium’ which expression shall unless repugnant to the context or meaning thereof, include its
successors, administrators and assigns) do hereby constitute, nominate and appoint M/s..........ccceuereeereeerenecevecrereee e a
company incorporated under the laws of .............. and having its Registered/Head Office at ................ as our duly
constituted lawful Attorney hereinafter called “Attorney” (hereinafter called Bidder) to exercise all or any of the powers
for and on behalf of the Consortium in regard to Tender Notice No................. for “Supply, Installation, Testing &

Commissioning of 11 kV feeders including RMU, Cable and accessories on single point responsibility basis in connection
with providing new load of 1345 kw on HT system for NICF, Ghitroni “ under jurisdiction of BRPL (hereinafter called the
“Owner”) for which bids have been invited by the Owner, to undertake the following acts :

(i) To submit proposal, participate and negotiate in respect of the aforesaid Bid — Specification of the Owner on behalf
of the “Consortium”.

(ii) To negotiate with Owner the terms and conditions for award of the contract pursuant to the aforesaid Bid and to
sign the contract with the Owner for and on behalf of the “Consortium”.

(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 “Consortium”.

(v) To submit the Contract performance security in the form of an unconditional irrecoverable Bank Guarantee in the
prescribed format and as per terms of the contract.

It is clearly understood that the Bidder/Lead Partner shall ensure performance of the contracts(s) and if one or more
Member fail to perform their respective portion of the contracts(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 expiry of
contract period or any extension thereof.

The Consortium hereby agrees and undertakes to ratify and confirm all the whatsoever the said Lead Partner quotes in
the bid, negotiates and signs the Contract with the Owner and / or proposes to act on behalf of the Consortium by
virtue of this Power of Attorney and the same shall bind the Joint Consortium as if done by itself.

IN WITNESS THEREOF the Members Constituting the Consortium as aforesaid have executed these presents on this
............ day of ........ under the Common Seal (s) of their Companies.

For and on behalf of the members of Consortium
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The Seal of the above Partners of the Consortium:

The Seal has been affixed there unto in the presence of:
WITNESS

L. Signature .......ooevviviiiiiiiiiiieieans
Name ....oooevviiiiiii

Designation ..........ooeviiiiiiiiiiiiiiaiiaanns
Occupation .......oovvvveeiiiiiiiiiiieeineannnn.

2. S1NALUTE .ot
Name ...
Designation ..........eoeviiiiiiiiiiiiiiiaans
Occupation ........coevviiiiiiiiiiiiieeannnns.

ANNEXURE -II

The Contractor must submit the following to Engineer-In-Charge before commencement of work:
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a) An Electrical license. (If applicable)

b) PF Code No. and all employees to have PF A/c No. under PF every Act, 1952.
c) All employees to have a temporary or permanent ESI Card as  per ESI Act.

d) ESI Registration No.

e) PAN No.

f) Work Contract Tax/GSTN Registration Number.

g) Labor License under Contract Labor Act (R & A) Act 1970(All Engineer-in-charge responsible for execution of the
job should obtain a copy of Labor License as per guidelines of HR department before start of the work by the
contractor.)

The Contractor must follow:

a) Third party Insurance Policy before start of work.

b) To follow Minimum Wages Act prevailing in the state.

c) Salary/ Wages to be distributed in presence of Company's representative not later than 7th of each month.
d) To maintain Wage- cum - Attendance Register.

e) To maintain First Aid Box at Site.

f) Latest P.F. and E.S.I. challans pertaining to the period in which work was undertaken along with a certificate
mentioning that P.F. and E.S.I. applicable to all the employees has been deducted and deposited with
the Authorities within the time limits specified under the respective Acts.

g) Workman Compensation Policy. (If applicable)

h) Labor license before start of work. (If applicable)

INSURANCE POLICY

Before commencing the execution of the work the CONTRACTOR shall take accidental insurance policy for the staff
engaged by him for this work to insure against any loss of life which may occur during the contract for the work of the
COMPANY. The policy shall have coverage of Rs. 10 Lacs (Table C- Death + Permanent Total Disability + Partial
permanent Disability due to external accidents). The premium amount for such policy shall be in contractor scope. The
policy document shall be submitted before commencement of the work by the contractor.

NIT NO CMC/BR/20-21/SV/RS/KG/880 Page 62 of 64 Bidders seal & signature



BSES

BSES RAJDHANI POWER LIMITED

ANNEXURE-II

SCOPE DEMARACATION AND ROUTE MAP
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE

SUPPLY AND LAYING WORK ON TURNKEY BASIS

Registered office: BSES Bhawan , Nehru Place , New Delhi- 19

Index
S. No Title Page no
1.00.00 GLOSSARY LIST 3
2.00.00 GENERAL DESIGN CRITERIA 4
3.00.00 PACKAGE 7
Laying of one HT feed from Fatepurberi Grid via Ayanagar with
installation of one O/D RMU at C-2 Ayanagar area upto NICF ESS.
3.01.00 Second source from Fatepurberi Grid to Gadhaipur village ss/tn 7
with installation of one O/D RMU. Further extension from Empire
Apartment SS/stn to NICF Ghitorni ESS on turnkey basis
(KR20NC2005)
3.02.00 Route map and Single Line diagram 8,9,10,11
4.00.00 TECHNICAL SPECIFICATION 7
1. Laying of 66kV / 33kV / 11kV / 1.1 kV grade PVC / XLPE cables
2. 11kV HT cable (3CX300 sgmm cable)
3. 66kV / 33kV /11kV Jointing Kit
4. 66kV / 33kV /11kV Termination Kit
5. 1.1 kV LT power and control cable
6. 1.1kV LT termination
7. 11kV Ring Main Unit
8. 11kV VCB Panel
9. Chemical Earthing
10. Gl and Earthing pipe
11. Nut bolt, Washer etc & PVC insulation tape
12. Gl Strip
13. PPE Items
14. AMR Meter
15. Insulating mat
16. 11kV Metering cubicle
5.00.00 SCHEDULES
Schedule-l | Deviation from Specification 8
Schedule-ll | BRPL approved Make list of major items 9
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1.00.00 GLOSSARY LIST

S. No. Abbreviation Description
1 F.O.R. Freight On Road
2 CT Current Transformer
3 PT Potential Transformer
4 kV Kilo Volts
5 MVAR Mega Volt Amperes Reactive
6 MVA Mega Volt Amperes
7 kVA Kilo Volt Amperes
8 O&M Operation and Maintenance
9 LOA Letter of Award
10 FO Fibre Optic
11 MCD Municipal Corporation of Delhi
12 DDA Delhi Development Authority
13 PWD Public Works Department
14 u/G Underground
15 HT High Tension
16 ACSR Aluminium Conductor Steel Reinforced
17 BOQ Bill of Quantity
18 GA General Arrangement
19 RCC Reinforced Cement Concrete
20 CPRI Central Power Research Institute

ERDA Electrical Research.ar)d Development

21 Association
22 CRP Control &Relay Panel
23 T&P Tools & Plant
24 IR Insulation Resistance
25 OFC Optical Fiber Cable
26 GAIL Gas Authority of India Limited
27 IGL Indraprastha Gas Limited
28 IOCL Indian Oil Corporation Limited
29 DMRC Delhi Metro Rail Corporation
30 PPE Personal Protective Equipment
31 FRLS Fire Retardant Low Smoke
32 Gl Galvanized Iron
33 GPR Ground Penetration Radar
34 P/L Providing and laying
35 P/F Providing and fixing
36 TAC Tariff Advisory Committee
37 IS Indian Standard
38 IEC International Electro technical Commission

Page 3 of 12




BSES... ...

TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE
SUPPLY AND LAYING WORK ON TURNKEY BASIS

2.00.00 GENERAL DESIGN CRITERIA
2.01.00 General Service condition
a) Maximum ambient temperature (Degree C): 50
b) Minimum ambient temperature (Degree C): 0
c) Relative Humidity (%): 100
d) Maximum annual rainfall (mm): 750
e) Maximum wind pressure (Kg/Sg.m): 150
f) Maximum Altitude above mean sea level (Meters): 1000
g) Seismic level Zone IV as per IS 1893
h) Pollution Level: Heavy/Dry
2.02.00 Code and Standards
Contractor shall follow latest Indian Standards or International Standards. Refer
respective equipments specification for applicable standards.
2.03.00 Scope and Services
S.no. Head BRPL | Contractor's Remarks
Scope Scope
Statutory fees will
1 | Road Cutting Permission X V be borne by
BRPL
Supply, Laying, testing and
2 commissioning of 11kV Cable including X \
Cable Jointing , Cable termination
Supply, Laying, testing and
3 commissioning of 11kV VCB panel X \
(Indoor)
Supply, Laying, testing and
4 commissioning of 11kV Ring Main Unit X \
(Indoor and Outdoor)
Permissions from relevant External and
Internal Agencies regarding Cable Laying Statutory fees will
5 and Commissioning (Traffic Police, GAIL, X \ be borne by
IGL, IOCL, PWD, CPWD, Pollution BRPL
Control Board, DMRC etc.)
GPR/Scanning of the whole route shall This work shall
be done and the same shall be submitted be done b
6 to BRPL. X v vendor belyore
The report shall be submitted within 15 execution of iob
days after the issue of LOI 10b.
7 | Drawing Submissions X \
8 Engineering Approvals \ X
9 | Testing Equipments X \
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BSES... ...

TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE
SUPPLY AND LAYING WORK ON TURNKEY BASIS

S.no. Head BRPL | Contractor’s Remarks
Scope Scope
10 | Lighting Arrangement X \
Construction Power and Construction
11 X J
Water
Labour should be
Safety , Security and insurance of provided with
12 | Manpower( Labour, Engineers, X \ every safety gear
Supervisors etc) like safety jacket,
helmet etc.
13 | Various Tools and Tackles related to Job X \
Transportation of Material and any other
14 X v
tender related work
15 | Cleanliness around project site X \
16 Security and Safety of material until X N
handing over the project to BRPL
Providing of Various Machines e.g Crane,
17 Hydra, JCB, Hammer , Cutting Machine X N
etc. to complete the project
18 | Providing of Trenchless Machine X \
19 Loading and Unloading of material at site X N
including scrap returning to BRPL site
Statutory fees will
20 | Electrical Inspector Clearance X \ be borne by
BRPL
Providing of Continuous Steel Barricading
with Mobile no of project supervisor, As per drawing
21 sufficient traffic marshal, becon light, X \ enclosed with
Fluorescent tape, PPE etc. (Mobile no specification.
shall be clearly visible on the barricading)
Permit Should be
applied to
Permit to work requesting Agency in Engineer
22 , X l :
BRPL premises Incharge prior to
work through
proper procedure
23 Permit to work issuing agency inside N X
BRPL Premises
Temporary office and Material Store near
24 : X v
work premises
BRPL premises
. . : will not provide
o5 Storage of all kind of Material required for X N for any kind of
project ;
material storage
and issuance
Dismantling of material at project site, , . .
. . ) . Store location will
26 Dismantled ma.terlal loading, . Unloading X N be within BRPL
and transportation and deposit to BRPL .
store premises
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE
SUPPLY AND LAYING WORK ON TURNKEY BASIS

S.no. Head BRPL | Contractor’s Remarks
Scope Scope
27 Preparation, updation and submission of X N
PERT chart fortnightly to track activities
Submission of final drawing showing .
layout of cable in Google map alongwith Approval will be
28 o . . X \ done by BRPL
of cable joint location with GPS .
X Representative
Coordinates
Painting colour
: . and material
Removal and renaming of existing should be in line
29 | signboard of other utilities (if any) X \ : I
. . o . with the existing
including painting as per their actual route .
ones for aesthetic
look
Surface levelling, removal and disposal of
excess earth (malwa) after back filling of
trench. During execution excavated earth
30 . X v
shall be covered with green mat to
prevent dust pollution. Also regular Water
Sprinkling is to be required at site.
All cable drum shall be returnable basis
so immediate after laying of cable, empty
32 cable drum shall be removed away from X N
site at their risk and cost by respective
bidder from time to time in line with
project progress.
Compliance of instructions/ orders issued Any kind of
32 by National Green Tribunal/ Central X N penalty shall be
Pollution Control Board/ any other agency borne by the
related to pollution. vendor
Scope shall be
33 | De-watering of pits X \ covered as per
execution team
requirement.
34 | Petty/ Miscellaneous items related to job X \

Special requirement

1. Delivery of cable at site and all other associate equipment /accessories have to be aligned
as per site requirement and progress.

2. All kind of structural steel shall be Gl unless otherwise specified.

3. Make of all kind of materials shall be as per BRPL approved make list, no deviation shall be
allowed from make list.

4. Cable drum no shall be included by embossing or by laser printing at an interval of 1 meter
on the outer sheath of the cable.
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE

SUPPLY AND LAYING WORK ON TURNKEY BASIS

HDPE pipe make shall be from Flow well, Tirupati and NarendraPolyplast.

Type test required after award of PO for cable

i)

Type test-1(To be borne by the bidder): Sample for Type test shall be taken from
one randomly selected drum from any lot of each type/rating of PO. Sample shall be
sent to CPRI/ERDA by respective OEM to conduct type test as per relevant IS/IEC.
Cost of this type test shall be borne by respective bidder.

Type test -2: Type test on one cable drum of each type/rating from any lot shall be
conductedatCPRI/ERDAon sample basis as per relevant IS/IEC. Sample shall be
sealed by BRPL duringinspection of cable.This type test is applicable subject to
BRPL requirement and cost shall beborne by BRPL.

Note: Bidder to note that Type test result will not withhold any final MDCC. Bidder shall get the
final MDCC as per actual delivery of cable. Type test process shall continue side by side
as per schedule at CPRI/ERDA.

3.00.00

3.01.00

3.02.00

4.00.00

5.00.00

PACKAGE

Laying of one HT feed from Fatepurberi Grid via Ayanagar with installation of one
O/D at C-2 Ayanagar area upto NICF ESS. Second source from Fatepurberi Grid
to Gadhaipur village ss/tn with installation of one O/D RMU. Further extension
from Empire Apartment SS/stn to NICF Ghitorni ESS on turnkey basis
(KR20NC2005)

Route map and Single Line diagram (attached below)

TECHNICAL SPECIFICATION

Please refer individual Technical Specification

SCHEDULES
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE
SUPPLY AND LAYING WORK ON TURNKEY BASIS

SCHEDULE -l
TECHNICAL DEVIATION FROM THE SPECIFICATION
(This shall be part of Technical bid)

Technical deviation from specification if any, shall be listed out in below format

Sl no Specification cl no Deviation Remark
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE
SUPPLY AND LAYING WORK ON TURNKEY BASIS

SCHEDULE -l
BRPL APPROVED MAKE LIST OF MAJOR ITEMS

Sl no | Items description Approved make

1 | 11kV HT cable Universal Cables
Dynamic Cables
Torrent Power

KEI Industries
Sterlite Power
Gupta Power
Gemscab Industries
Polycab

Apar

0. KEC International

Schneider Electric
Lucy Electric
Siemens

2 | 11kV RMU

3 | 11kV VCB Panel Schneider Electric

4 | 11 kV Jointing and Termination KIT Raychem
3M
Compaq

Yamuna Denson

Adhunik
Perfect sales
Concord

5 | 11kV Metering Cubicle

Flow well

Tirupati

Narendra Polyplast
Eon plast

6 | HDPE Pipes

BONSONSREONSRONA2O0OOND TR WN
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE SUPPLY AND LAYING WORK ON TURNKEY BASIS

3.02.00 Route Map
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE SUPPLY AND LAYING WORK ON TURNKEY BASIS
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE SUPPLY AND LAYING WORK ON TURNKEY BASIS

CABLE LAYOUT FOR NICF GITORNI

CABLE LAYOUT FOR NICF GITORNI

Gitorni I:
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TECHNICAL SPECIFICATIONFORSUPPLY, ERECTION, TESTING & COMMISSIONINGOF 11KV CABLE SUPPLY AND LAYING WORK ON TURNKEY BASIS

Wi TEH WL ) _— CENTRUM MALL SLLTAKPUR

Secondary source from CDOT Grid

NICF

3Way 1/ gMU

o
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Technical Specification for M. T. Cables (11kV: 1CX1000, 3CX300 and 3CX 150 sqmm})
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BSES

GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

1.0.0 Codes & Standards

General Specification

The cables shall be designed, manufactured and tested in accordance with the following
National Standards and IEC Standards.

National Standards

IS 7098 Part-2

Cross linked polyethylene (XLPE) insulated PVC sheathed cables
for working voltages from 3.3 kV up to and including 33 kV.

IS 5831:1984 PVC insulation & sheath of electric cables.

IS 10810 : 1984 Methods of test for cables.

IS 8130: 1984 Conductors for insulated electric cables and flexible cords.

IS 3975 : 1999 Mild steel wires, formed wires and tapes for armouring of cables.

IS 0462 (Part 1)/ 1983

Fictitious Calculation Method for determination of dimensions of
protective covering of cables

International Standards

IEC 60183 Guide to the selection of high voltage cables

IEC 60228 Conductors of insulated cables. Guide to the dimensional limits of
circular conductors.

IEC 60332 -3 Tests on electric cables under fire conditions.
Part 3: Tests on bunched wires or cables.

IEC 60502 — 2 Power cables for rated voltages from 6 kV (Um = 7.2 kV) up to 30
kV (Um =36 kV)

IEC 60811 Common test methods for insulating and sheathing materials of

Pts 1 through 5

electric cables.

IEC 885 Electric test methods for electric cables.

Pts 1 through 3

IEC 28 International Standard of Resistance for Copper
IEC 332 Test on Electric Cables under fire conditions

2.0.0 Cable Construction Features

This Specification generally covers following types / sizes of TR-XLPE H. T. Cables

used in BRPL network in Delhi area, mostly under-ground (buried, with chances of

flooding by water) or for laying on racks, in ducts, trenches, conduits, and so on.
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GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

Note:

(Ref.: Table stating Cable sizes given below.)

Cable Code:

As per IS, cable designations comprise of following codes / options, as applicable

for this Specification:

(N.A. - Not applicable for Specification)

- (with Copper conductor) (N.A)

A Aluminium conductor

2X XLPE insulation

w Steel round Wire armour (N.A)

WW  Double steel round Wire armour (N.A)

Wa Non-magnetic round Wire armour

F Steel formed wire (strip) armour

FF Double steel formed wire (strip) armour (N.A)

Fa Non-magnetic formed wire (strip) armour  (N.A.)

- (“un-armoured” or without armour) (N.A)

Y PVC outer sheath

Conductor Cable Code

Sf. Description
No. P Material
1. 11 kV, 3cx 150 sq. mm. Al A 2X F Y
2. 11 kV, 3cx 300 sq. mm. Al A 2X F Y
3. 11 kV, 1c x 1000 sg. mm. Al A 2X Wa Y

Description of each item mentioned in the Specification (the text, BOQ, GTP or any site

specific requirement) shall be followed, along with IS: 7098 — Part 2.
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GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

a) Electrolytic Grade Stranded Aluminium

Conductor

b) Grade: H2 as per IS: 8130/ 1984 (For Al)

c) Stranded, compacted and circular in shape
d) Class?2
e) “Longitudinal Water-Blocking Arrangement” (or

water-tight construction or water barrier

2.1.1 Conductor protection) shall be provided within the
Conductor.
i) As per manufacturer's procedures, 100 %
water-tight conductor shall be achieved.
i) Make & Type of materials to be used (i.e.
Water-swellable tapes / yarn / powder,
etc.) shall also be stated in the List of Sub-
Vendors for pre-order approval.
f) All detailed constructional features shall be shown
in the cross-sectional drawing.
Extruded semi-conducting material.
2.1.2 Conductor Screen (Also refer Cl. 2.1.3))
(Tapes are not acceptable)
a) Extruded XLPE (Cross-Linked Poly-Ethylene)
Insulation, with water-tree retardant (WTR)
property
b) The required compound used shall be from
BRPL-approved sub-vendors and not from any
2.1.3 Insulation other (refer Annexure — C).

¢) Uniform thickness of insulation shall be within
the permissible values as per IEC Standards;
eccentricity check shall be carried out to ensure
this.

d) Insulation Color : natural
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GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

a) Freely-strippable semi-conducting screen, which
should not require application of heat for its
removal.

(Refer CI. 2.1.3.)

b) Text “Do not Heat - Freely Strippable” to be

printed on insulation screen (at every 600 mm

interval).

2.14 Insulation Screen _

c) Round shape over the outer semi-con shall be
within the permissible limits as per IEC
standards; Ovality check shall be carried out to
ensure this.

d) Compound used shall be suitable for the
operating temperature of the Cable and shall be
compatible with the insulation used.

2.1.4A XLPE Process

2.1.4A-1 | 11 kV Dry Cure and Dry Cool process only.

2.1.4A-2 | Notin use
It is desirable that Conductor Screen, Insulation and

) Insulation Screen shall be extruded simultaneously,
Extrusion _ ) ) ) _

2.1.4A-3 in a Single One-Time Process (i.e. as a triple-head
extrusion) to ensure homogeneity of layers over the
conductor, and absence of voids.

Any deviation from Approved Makes mentioned in

Make of Compounds for
] ] Annexure-C shall not be acceptable, unless the
2.1.4A-4 | Insulation and Semi- o N
) deviation has been specifically approved by BRPL
conducting ) )

during tendering stage,

a) Semi-Conducting Water-Sellable Tape shall be
provided, under the copper tape, on each core.

b) Nominal thickness : 0.3 mm

2.1.5 Water-Swell able Tape

c) Weight: 118 gm/ sq. m approx.
d) Swell height: >12 mm in 1 min.

e) Compatible to strippable / non-strippable semi-
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GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

con, over which it is applied.

a) For 3-core cables, cores shall be identified by
coloured strips (Red, Yellow, Blue), applied

helically / longitudinally below the copper tape.

2.1.6 Core Identification The coloured strips shall carry the name of cable
manufacturer permanently printed at 1 meter
intervals; this is to provide additional identification of
manufacturer of the cable.

Copper Tape shall be applied helically over the layer
2.1.6A Copper Tape formed after application of insulation screen, water-
swell able tape and identification strip.
a) All interstices, including center interstices shall
be filled by PP filler.
b) PP Filler shall be non-hygroscopic, not having
2.1.7 Filler any effect on other compounds used, stable at
cable temperatures, etc.
c) PVCfiller is not acceptable.
d) Filler is not applicable for single-core cables.

2.1.8 Binder Tape As per manufacturer’s standard

)19 inner Sheath Extruded Inner Sheath of Black PVC type ST-2
(IS 5831)

a) For 3-core Cables:
Galvanised Steel flat strip armour
b) For 1-core Cables:
9110 Armour Non-magnetic round wire armour

(hard-drawn aluminium wire)
¢) Minimum area of coverage of armouring shall be
90 % (min.). At any time, the gap between any

two adjacent armour strips / wires shall not be
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GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

d)

more than the width of strip / diameter of wire.
Zero negative tolerance is for :
e Thickness of armour strip

¢ Diameter of armour wire

2.1.11

Binder Tape

Rubberised cotton tape

2.1.12

Quter Sheath

a)

Extruded outer sheath of PVC (ST-2 as per IS
5831) with termite-repellant and anti-rodent
properties.

(Outer Sheath shall be FRLS-type, if chosen by

purchaser.)

b)

Shape of the cable over the outer sheath shall
be circular, when manufactured / completed.
Regular Ovality check shall be carried out at
factory, to detect any abnormality.
Manufacturing quality shall be such that cable
will retain its circular shape, even after it is laid

at site.

c)

The Outer Sheath shall be embossed as well as
laser printed with following minimum text at a
interval of 1 mtr:
1. The voltage designation
2.  Type of construction / cable code
(e.g. A2XFY)
Manufacturer's Name and Trade-mark
Number of cores and nominal cross-
sectional area of conductor
5.  Progressive (sequential) length of cable at
every meter, starting from zero for every
drum.
Colour filled in for the progressive marking,
shall be with proper contrast in colouring.
6. Name of buyer / purchaser,

Month & Year of manufacturing
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GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

IS reference, i.e. IS : 7098
Batch No. / Lot No.
(For traceability purpose, in case of any, in
case of any manufacturing defect or
otherwise arising in the cable in future.)
10. Purchase Order Number & date
11. Word ‘ FRLSH’, in case the cable is of
FRLSH type.

12. Drum no.

2.1.13

Pulling-eye Assembly
and

Sealing-end Cap

(for Cables)

b)

A cable pulling-eye assembly Drg. No.
MISC/E/4-1131/1698 (see Annexure-E) shall be
provided at the loose end (outer end) of the
cable on each drum. Sealing material shall be
filled in inside the spaces / gaps between the
pulling-eye assembly and cable outer sheath.
Further, a heat-shrinkable sleeve shall be
provided over the pulling-eye assembly and
outer sheath of cable.

Other end (inner end) of the cable shall be
sealed as per MISC/E/4-1131/1699 (see
Annexure-E.) One PVC cap with Polyurethane
compound shall be provided as primary sealing
and heat-shrink end-cap shall form a secondary

sealing over the PVC cap.

3.0.0

(This number not used.)

4.0.0

Testing & Inspection

Tests shall be carried out in accordance with IS 7098
(Part-2).

a) Type Tests (IS 7098,
IEC)

1) To Qualify in Tender:

Cables must be of type tested quality. Type Test

Reports shall be submitted for the type, size and

rating of cable offered in the bid. Test report shall not

be more than 5 years old.
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GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

2) Type Test Required After Award of PO:

i) Type test-1: Type test on one cable drum of each

type/rating from any lot, shall be conducted at
CPRI/ERDA on sample basis as per relevant
IS/IEC. Sample shall be sealed by BRPL during
inspection of cable. Cost for this type test shall
be borne by the respective Bidder.

i) Type test -2: Type test on one cable drum of
each type/rating from any lot shall be conducted
at CPRI/ERDA on sample basis as per relevant
IS/IEC. Sample shall be sealed by BRPL during
inspection of cable. This type test is applicable
subject to BRPL requirement and cost shall be
borne by BRPL.

b) BRPL QAP
(Typical)

In general, all tests mentioned in the BRPL QAP
(Characteristics — Typical) mentioned in Annexure-F
shall be included in the Routine Tests, Type Tests

and Acceptance Tests stated above.

¢) Routine Tests

1. Measurement of Electrical Resistance

2. HV Test with power frequency AC voltage

3. Partial Discharge test

4. “Strippability Test” at both the ends of cable for
each drum, to check the freely-strippable
property of the Insulation Screen (outer semi-
con).

5. Impulse voltage test of one drum

6. Armour coverage measurement

7. Physical test-Dimensions of each and every layer
and components.

Test results from the above tests must appear in the

documents forwarded by the vendor for Inspection

call / waiver.

d) Inspection

1. The Buyer reserves the right to witness all tests
specified on completed cables.

2. The Buyer reserves the right to inspect cables at
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Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

Sellers works at any time prior to dispatch, to
verify compliance with the specifications.
In-process (stage inspection) and final
inspection call intimation shall be given at 10
days advance to the purchaser along with
complete manufacturing scheduled.

Minimum lot size of Cables to be offered for
inspection shall be mutually agreed between
Purchaser and Vendor, before placing the order.
Vendor shall raise inspection call only after a
minimum lot size is ready and with due factory
routine tests already carried out.

e) Acceptance Tests

Acceptance Tests shall be conducted as per Cl. 18.2
of IS 7098 (Part-2) and the approved Quality

Assurance Plan (QAP) for each lot of cables.

Following tests shall also be carried out during the

Acceptance Tests :

a)

b)

d)

“Wafer Boil Test” for checking integrity of semi-
conducting layers-in each lot.
“Void-and-contamination Test” for the Insulation-
in each lot

“Strippability Test” at both the ends of cable for
each drum, to check freely-strippable property of
the Insulation Screen (outer semi-con) - in each
lot.

“Water Penetration Test (WPT)”, as per
applicable IEC standards, to check adequacy of
water-blocking arrangement provided inside the
conductor -in each lot.

Impulse voltage test — in each lot sample basis.
Heating Cycle along with potential once per PO

on sample basis.

f) Test Certificates (TC)

Three sets of complete Test Certificates (Routine

tests and Acceptance tests) shall be submitted along

with the delivery of cables.
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Soft copy of the TCs shall be separately e-mailed to
the Purchaser.

Note :

Make/grades of critical materials (such as, for
conductor screen, insulation, insulation screen, etc.),
actually used during manufacturing of cables for
order-on-hand, shall be clearly stated in the TCs
forwarded by the Manufacturer, enabling references

in future.

Drawing, Data and

a) Refer Annexure-A  regarding  Document
Submission.

b) Cross-Sectional Drawing shall show every
feature of construction, including the thickness /
diameter over every layer. This drawing shall
also state the text to be embossed over the

5.0.0 outer sheath - i.e. type/size, etc. of the cable,
Manuals
drum no./lot no., sequential marking over every
meter, printing text on outer semi-con (“Do Not
Heat-Freely Strippable”), font sizes to be used,
additional text, if any, etc. Also, drum details,
markings to be made on both sides of the drum,
and so on.
The vendor shall submit :
a) Cross-sectional drawing
b) GTP (all data to appear)
c) Type Test certificates
501 Documents to be d) Dimensional drawing for pulling eye

submitted along with bid

e) Fault Level Calculation for armour and copper
tape screen

f) Complete Cable Catalogue and Manual

g) Armour Coverage Calculation

h) Raw materials make list
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Documents after award

Within 15 days, the seller has to submit four sets of

5.0.2 above-mentioned drawings, along with one soft copy
of contract
for buyer’s approval.
. ) ) One soft copy of all documents, including type &
5.0.3 Final As-Built Drawings ) N
routine test certificates.
Drum length &
6.0.0 Cable length per drum
tolerance
a) 11 kV, Three core ]
a) 300 mtr +/- 5 % (60% of the order quantity) and
6.0.1 500 mtr +/- 5% (40% of the ordered quantity)
b) 11 kV, Single core
a) 500 mtr+/-5%
6.0.2 Overall tolerance +/- 2 % for the total cable length for the entire order.
Manufacturer shall take prior approval from
Purchaser for any supply of short length cables.
For 11 kV cables, minimum acceptable short length
6.0.3 Short length of cables cables can be 250 meter.
In any case, manufacturer shall not put two cable
pieces of different short lengths in same cable drum.
Only one short length drum shall be accepted and in
last lot only.
Packing, Shipping,
7.0.0 Handling
& Storage
1. Both the ends of the cables shall be properly
sealed to prevent any deterioration of the cable,
due to ingress of water, etc.
a) Packing

2. Cable inner end (starting end) shall project,

outside the completely wound cable, by

sufficient length enabling verify cable details,
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including the initial length marking.

Similarly, outer end of the cable shall be saddled
/ secured to the drum properly to prevent any
external damage to the end at any time.

Before putting on wooden planks, protective
covers (thick plastic sheets, etc.) shall be
secured over the wound cable, to avoid any
abrasion by wooden planks, over the outer
sheath of the cable.

After providing the protective covers, the cable
drums shall be finally closed by wooden planks
(with saddles), without leaving any gaps
between the planks; i.e. 100 % covering shall be

ensured.

b) Drum Identification

Markings:

Direct marking (i.e. text painting through stencils,

etc.) shall be done on the drums, instead of attaching

labels, which may be misplaced/lost over a period of

time.

© © N o a A~ w P

l_\
o

11.
12.
13.

Drum identification number

Cable voltage grade

Cable code (e.g. A2XFY, etc.)

Number of cores and cross sectional area

Cable quantity, i.e. cable length (meter)
Purchase order number & date

SAP item code

Total weight of cable and drum (kg)
Manufacturer's Name

Buyer’'s name

Month & Year of Manufacturing

Direction of rotation of drum

Cable length final end-markings

(i.e., reading at the inner end and reading at the
outer end, just before packing, shall be marked

on the drum.)

¢) Shipping information

The seller shall give complete shipping information

Page 15 of 42




BSES

GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

concerning the weight, size of each package

d) Transit damage

The seller shall be responsible for any transit

damage due to improper packing.

e) Type of Drum

Steel drums (all the drums shall be non returnable
except otherwise mentioned in the tender), as per
relevant IS / IEC.

f) Cable Drum handling

The drums shall be with M.S. spindle plate (with nut-
bolts) of adequate size to suit the spindle rods,
normally required for handling the drums, according

to expected weight of the cable drums.

8.0.0

Quality Assurance Plan

(QAP)

8.0.1

Vendor’'s QAP

Manufacturer shall submit QAP in line with
BRPLQAP (Annexure-F) for purchaser’'s approval

before starting of manufacturing which is mandatory

8.0.2

Inspection Points

As per BRPL approved QAP and special BRPL
requirement if any to cross check the product quality.
Seller must have to meet the special requirement of

BRPL during inspection.

9.0.0

Progress Reporting

9.0.1

Outline Document

To be submitted for purchaser’s approval for outline
of programmes for production, stage-inspection,
testing, final inspection, packing, dispatch and

documentation.

9.0.2

Detailed Progress Report

To be submitted to Purchaser once a month
containing :

i) Progress on material procurement

ii) Progress on fabrication (as applicable)

iii) Progress on assembly (as applicable)

iv)  Progress on internal stage-inspection

V) Reason for any delay in total programme

Vi) Details of test failures, if any, during

manufacturing stages.
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Vi)

Progress on final box-up Constraints / Forward
Path

10.0.0

Deviation

a) Deviations from this specification shall be
listed separately by bidder clause wise (format
given in Annexure- H) along with optional offer
and has to submit the list along with
bid/quotation. BRPL will review the deviations
and if BRPL is agreed with the deviation, seller
has to take written confirmation from BRPL on
deviation during tender evaluation.
b) In the absence of any separate list of
deviations from the bidders with bid as well as
written confirmation from BRPL on deviations, it
will be assumed by the Buyer that the Seller
complies with the Specification fully.

c) Any deviations mentioned in any other
submitted bid documents (i.e.in filled GTP,
Catalog, BRPL old approval, buyer’s/seller's
standards etc.) by seller without separate
deviation sheets will not consider as a deviation

from this tech spec at any stage of contract.
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Annexure — A

Scope, Documentation and Delivery schedule

1 Scope
A. Scope Design, manufacture, testing at manufacturer’s works
before dispatch, packing, delivery, unloading, stacking at
stores/site of H.T. Power cables, as per Purchaser’s
BOQ (Bill of Quantity).
B. Delivery Schedule To be filled up on a case-to-case basis.
a) Document Submission

Submission of drawings, calculations, catalogues, manuals, test reports shall be as

follows. (Also refer clause 5.0.0 — Drawings, Data and Manuals.)
Legend:
GTP : Guaranteed Technical Particulars

TTR : Type Test Report
RTR : Routine Test Report

Documents After award of contract Final documents
Along with offer - for Approval (after Approval)
GTP 3 copies ** 1 soft copy ** 1 soft copy + CD
Drawings 3 copies ** 1 soft copy ** 1 soft copy + CD
Calculations 3 copies ** 1 soft copy ** 1 soft copy + CD
Catalogues & | 1 copy each ** 1 soft copy + CD
Manual
Test Report 1 copy each of TTR ** 1 soft copy + CD
and sample RTR

**  Soft copy and CD shall contain documents duly approved, signed and scanned.
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3. Delivery Schedule
a) Delivery period Start Date From date of LOI / LOA
b) Delivery period End Date : As agreed with supplier
C) Material dispatch Clearance : After inspection by purchaser
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Annexure- B

GUARANTEED TECHNICAL PARTICULARS (GTP)

Note:
1) For every type / size of cable, every data shall be mentioned.
2) Seller may submit separate GTP for every type / size of cable, as suitable.
3) GTP requirements are generally as per IS: 7098 (Part-Il).
4) GTP shall be read in line with purchaser’s Project Site Specific Requirement.
Sr. Description Buyer’s Unit Seller’s Data
No. requirement
1.0 Purchase Req. No. -
2.0 Guarantee Period (Min.) 60 Months (from date
of commissioning) /
66 Months (from date
of receipt at
purchaser’s store)
whichever is earlier
3.0 Applicable IS / IEC Standard IS 7098 Part-2
followed by vendor / IEC 60502-2
4.0 Make -
5.0 Type
(as required by purchaser)
a) 11 kV, 3c x150 sg. mm. A2XFY
b) 11 kV, 3c x 300 sg. mm. A2XFY
c) 11kV, 1c x 1000 sq. mm. A2XWaY
6.0 Voltage Grade
a) 11kV,3corlc 6.35/11 kv
7.0 Maximum Conductor
temperature
A | Continuous 90 deg. C
B | Short time 250 deg. C
8.0 Conductor Compacted, Circular,
Water tight
construction is
mandatory
A | Material and Grade As perCl. 2.1.1
B | Size As shown under 5.0
above
C | Wires in each conductor As per Table 2 of IS Nos.
8130
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D

Conductor Shape

AsperCl. 2.1.1 ¢

E

Dia. of wires in each
conductor before compaction

Manufacturer
Standard

mm

T

Diameter over conductor

mm

Maximum Conductor
resistance at 20 ° C

a) 11 kV, 3c x150 sg. mm.

0.2060

ohm/km

b) 11 kV, 3c x300 sg. mm.

0.1000

ohm/km

c) 11kV, 1c x 1000 sq. mm.

0.0291

ohm/km

Longitudinal Water Blocking
Arrangement within
conductor

Is it provided and
shown in the cross-
sectional drawing?

(Yes / No)

Short circuit current-carrying
capacity of conductor

kA
for 1 sec.

9.0

Conductor Screen
(inner semi-con)

Material & type

As per Cl. 2.1.2

Thickness (min)

0.50

mm

Diameter over conductor
screen

mm

Make and grade of semi-
conducting compound

10.0

Insulation

Insulation Material

As per Cl. 2.1.3

Nominal thickness

a) 11 kv, 3corlc

3.6

mm

Minimum thickness

a) 11 kv, 3corlc

3.14

mm

Diameter over Insulation

mm

Make and grade of Insulation
compound

Eccentricity

As per IEC standards

%

Water-tree retardant property

Required

11A.

Insulation Screen
(outer semi-con)

i) Thickness of freely
strippable Semi conducting
screen

0.50

mm

i) Make and grade of semi-
conducting compound

iii) Printing

As per Cl. No. 2.1.4
(Yes / No)

iv) Ovality of the core

2

%

Diameter over Insulation
Screen (approx.)

mm

11B.

Water-Swellable Tape
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(if required by Purchaser)

a) Thickness

b) Weight

c) Swell height

d) Compatible to strippable /
non-strippable semi-con,
over which it is applied.

e) Make & Grade

f) Pre-slitted packed tapes
from sub-vendors
approved by BRPL

a) 0.3mm

b) 118 gm/sq. m

c) 212mmin 1 min.
d) Yes/No

e) Pl state
f) Yes/No

11C. | Cable Core identification
a) By coloured strips over
cores applied helically /
longitudinally
b) Manufacturer's name
shall be permanently
printed on the strips, at
close intervals.
11D. Copper Tape
i) Dimensions a) Thickness : Mm
0.06 +5 %
b) Width : 50 mm
C) Overlap: 10%
d) no negative
tolerance in thickness
of copper tape
i) Fault current-carrying Manufacturer’'s ... KA
capacity of copper tape Standard for ...
(Calculation sheet sec.
shall be attached)
11E. | Diameter over laid up core mm
(approx.)
12.0 Filler As per Cl. 2.1.7
(Material and type) (Specify no. & size of
filler at center & core
interstices)
a) 11kV, 3c x150 sg. mm.
b) 11 kV, 3c x 300 sg. mm.
d) 11 kV 1core Not applicable
12A.0 | Binder Tape over laid-up cores
13.0 Inner Sheath
A | Material and type As per Cl. 2.1.9
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B | Minimum thickness
a) 11kV, 3cx 150 sqg. mm. 0.6 mm
b) 11 kV, 3c x 300 sg. mm. 0.7 mm
c) 11kV, 1¢c x 1000 sg. mm. 0.7 mm
C | Approx. dia. over inner mm
sheath
14.0 Armour as per purchaser’s
requirements
A | Material
a) 11 kv, 3c G. . Strip No.
b) 11 kV 1c non-magnetic No.
wire armour
(Aluminium wire)
B | Armour — Wires As per Table 4 of IS
7098 Part-2
a) Diameter of wire (zero negative mm.
tolerance for diameter)
b) Number of wires no
(min.) '
C | Armour — Gl strips
a) Width of strip & 4x0.8 mm
Thickness of strip (zero negative
tolerance for thickness)
b) Number of strips no
(min.) '
D | Approx. Equivalent Area sg. mm.
E | Area covered by armour Min. 90 % %
Calculation shall be
attached.
F | Dia. over armour - approx. Mm
G | Fault current carrying Calculation sheet .. KA
capacity of armour shall be attached. for ...
SecC.
15.0 Outer Sheath
A | Material and type As per Cl. 2.2.12
B | Thickness (min.) ** As per Table-5 of
IS 7098 Part-2
a) 11kV, 3cx 150 sqg. mm. *x mm
b) 11 kV, 3c x300 sqg. mm. *x mm
e) 11 kv, 1c x 1000 sg. mm. *x mm
C | Color Blue
D | Embossing Yes
(details as per Cl. 2.1.12)
E | FRLS Properties As per customer’s
requirement
16.0 Approx. overall diameter mm
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17.0 Standard drum length
with tolerance
a) 11 kV, 3c x 150/ 300 300 +/- 5% (60% of meters
sq. mm. PO qty.)
500+/-5% (40% of
PO qty.)
b) 11 kv 500 +/- 5% meters
1c x 1000 sg. mm.
17A Overall order tolerance + /-2 % for the total
cable length for the
entire order.
18.0 Cable Drum
a. | Type of drum Steel non returnable
(Specify the relevant
IS / IEC followed for
drum design)
b. | Markings on the drum On both faces
(as per Cl. 7.0.0)
18A.0 | Cross-Sectional Drawing Is drawing submitted,
(ref. Cl. 5.0.0) showing every
feature of
constructions?
(Yes / No)
19.0 a. Pulling-eye Assembly Is manufacturer’s /
(provided at one running Sub-vendor’s
end) drawing submitted?
Refer drawing in Annexure-E (Yes / No)
b. Sealing-end Cap Is manufacturer’s /
(provided at the other Sub-Vendor's
end) drawing submitted?
Refer drawing in Annexure-E (Yes / No)
20.0 Weights
a) Net weight of cable kg / km
(approx.)
b) Weight of empty drum Kg
c) Weight of Cable with drum kg
21.0 Continuous current rating for
standard I. S. condition laid
Direct
a) In ground 30° C Amp
b) Induct 30°C Amp
c) In air 40° C Amp
22.0 (not used)
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23.0

Electrical Parameters at
Maximum Operating
temperature:

AC Resistance

ohm / km

Reactance at 50 c/s

ohm / km

Impedance

ohm / km

Zero sequence impedance

ohm / km

m|o|O|m|>

Positive sequence
impedance

ohm / km

Tm

Negative sequence
impedance

ohm / km

Capacitance

micro-
farad
[ km

24.0

Recommended minimum
bending radius

12 x O. D.

mm

25.0

De-rating factor for following
Ambient Temperatures :

Ground / Air

a) At30°C

b) At35°C

c) At40°C

d) At45°C

e) At50°C

26.0

Group factor for following
numbers of cables laid :

Touching Trefoil

a) 3 Nos.

b) 4 Nos.

c) 5 Nos.

d) 6 Nos.

27.0

Recommended pressure for
laying cable using power
winch

30 N/ mm2

N/ sq.
mm.

28.0

Process of Cross-linking of
Polyethylene

a) 11kV, 3cor lc

Dry Cure process
and Dry Cooling only

29.0

Type test
(TTR - Type Test Report)

Is copy of latest valid
TTR for respective
sizes enclosed?

(Yes / No)
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30.0 Quality Assurance Plan Is QAP Format
(QAP) (Annexure-F), duly
filled in and
enclosed?
(Yes / No)
31.0 List of Sub-Vendors Is this list enclosed
for construction items for BRPL approval?
(Annexure-C) (Yes / No)
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Annexure - C

List of Sub-Vendors for critical items

Vendor/Bidder to state sub-vendors’ names for other items, wherever approved names are

not mentioned, for purchaser’s approval during tendering stage else purchaser shall

impose as per their requirement and bidder to follow the same in post-order stages.

Ser.
N Raw Materials Name of the Make
0.
1 Dow Chemicals , U.S.A.
1. | XLPE Compound 2 Borealis , Sweden
3 Hanwha , South Korea
1 Dow Chemicals, U.S.A.
2. | Semi-Conducting Compound Borealis , Sweden
3 Hanwha , South Korea
1 Lantor
. 2 Geca
Conductor Water-Blocking i
3. 3 Miracle
tapes /yarn
4 Scapa
5 Sneham International
1 Lantor
2 Geca
Water-Swellable Tapes -
4. P 3 Miracle
(Pre-slitted)
4 Scapa
3) Sneham International
1 Bharat Aluminium Co. Ltd. (BALCO)
2 Hindustan Aluminium Co. Ltd. (HINDALCO)
5. | Aluminium Rod 3 National Aluminium Co. Ltd. (NALCO)
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Ser.
No.

Raw Materials

Name of the Make

Vedanta (Sesa Sterlite)

Copper Tape

Aggarwal Metal

Indian Smelting

Luvata Swedan

Al W N P

Outokumpu Copper Strip AB, Swedan

Galvanised Steel Wires /[

Strips

Tata

Balaji

Systematic

Mica Wires Pvt. Ltd.

gl | W N

Bansal Industries

PVC Compound

Kalpana

Universal

SCJ Plastic

Sriram Polytech

gl | W N -

Shri Ram Vinyl, Kota

P. P. Fillers

[E

Vijoy Polymers

Yash Polymers

AVSL Industries

10

Core Identification Tape

AVSL Industries

Yash Polymer

Vijoy Polymers

11

PE Compound

Borealis

Shakun

Kalpana
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Annexure - D

Service Conditions

(Atmospheric / Soil conditions at Site)

B. Delhi
a) | Average grade atmospheric | Heavily polluted, dry
condition
b) | Maximum altitude above sea | 1000 M
level
c) | Air temperature Ambient i) Highest : 50degC
i) Average : 40degC
iii) Minimum : O deg C
d) | Relative Humidity 100 % max
e) | Thermal Resistivity of Soil 150 deg. C. cm /W max.
f) | Seismic Zone 4
g) | Rainfall 750 mm concentrated in four months
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Annexure E
1. General Arrangement Drawing for
Cable Pulling Eye
2. General Arrangement Drawing for

End-sealing Cap

Both the above drawings are given on next pages.
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EXAMPLE:
1) For cable size 33kV, 3/C X 400sq mm Al XLPE.
2) Diameter over conductor : 23.8mm apprx.
Overall diameter : 108+3mm apprx.
Pulling force applicable on the cable : 30 N/sq mm
Pulling eye shall withstand total force of : 36000N+Safety margin

NOTE:
1) All Dimensions are in mm, unless otherwise stated.

2) This drawing is typical / indicative.Separate dimensioned drawing for cable
pulling eye assembly, suitable for required size & rating of cables, shall be

submitted for approval,prior to manufacturing.
3) After fixing cable pulling eye, P.U.(Poly-Urethane) Compound shall be
poured to occupy inner spaces to avoid ingress of Water / Moisture.

4) After P.U.Compound oozes/flows out from the cable side,the same edge

sh?ga%eg?ie%f/vﬁﬁ suitable sleeve/Tape.

10| LOCKING SCREW 2 | M.S.Zinc-Plated
9 | LOCK NUT 3 | M.S.Zinc-Plated
8 |NUT 3 | M.S.Zinc-Plated
7 | SPRING. WASHER 3 | M.S.Zinc-Plated
6 | PLAIN WASHER 3 | M.S.Zinc-Plated
5 | CONDUCTOR SOCKET 3 | AL

4 | PULLING BLOCK HOUSING| M.S.Zinc-Plated
3 | SOCKET FIXING BLOCK 1 | M.S.Zinc-Plated
2 | CAP 1 | M.S.Zinc-Plated
1 | PULLING EYE 1 | M.S.Zinc-Plated
NO DISCRIPTION QTY MATERIAL

BSES

DRAWING No. MISC/E/4-1133/1699

SCALE :NOT TO SCALE

| DATE: 09-05-2011

CABLE PULLING EYE ASSEMBLY
(TYPICAL)

DRAWN BY: BJR | CHECKED BY: AP/DS/PS

[ APPROVED BY:

REVISIONS

Addl V.P.
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BSES

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

Annexure- F

QAP Format
(Quality Assurance Plan)
For H. T. Cables (Typical)

Typical Characteristics are mentioned in the above QAP format, which is
appearing on the next pages.

Vendor shall submit the QAP, duly filled in, in accordance with IS / IEC

standards and manufacturer’s standards/procedures, for Purchaser’s approval,
during pre-order / post-order stages.
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BSES

QUALITY ASSURANCE PLAN (QAP)

FOR 11 kV H. T. CABLES

S. |COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF CHECK REFERENCE ACCEPTANCE FORMAT OF AGENCY Remark
NO. [OPERATION CHECK DOCUMENT NORMS RECORD SV MFR | BRPL
1 2 3 4 5 6 7 8 9 10 11 12 13
Legend : SV : Sub-Vendor of Cable Manufacturer, MFR : Cable Manufacturer, MPS : Material Purchase Specification,
BRPL : BSES Rajdhani Power Ltd, P : Perform, W : Witness, V : Verification
A RAW MATERIAL
1 |Aluminium/Copper |a) Tensile strength Major Physical Sample MPS MPS Reg./Sheet P PV \Y
Rod b) Resistivity Major Electrical Sample MPS MPS Reg./Sheet P PV \Y
c) Diameter Major Physical Sample MPS MPS Reg./Sheet P PV Y,
d) Chemical composition Major Chemical Sample MPS MPS Test certificate| P \ \
e) Surface finish Major Visual Sample P P _
2 |PVC Compound a) Tensile Strength Major Physical Sample MPS MPS Reg./Sheet P PV \
b) Elongation at break Major Physical Sample MPS MPS Reg./Sheet P PV \
¢) Thermal stability Major Physical Sample MPS MPS Reg./Sheet P PIV \Y
3 [TR-XLPE a) Packing Minor Visual 100% MPS MPS - P \%
Compound b) Tensile Strength Major Physical Sample MPS MPS Reg./Sheet P PV \Y,
(Borealis/Dow c) Elongation at break Major Physical Sample MPS MPS Reg./Sheet P PNV \Y
chemical/ Hanwa) d) Hot set test Major Physical Sample MPS MPS Reg./Sheet P PV \Y,
e) Volume Resistivity Major Electrical Sample MPS MPS Reg./Sheet P PV \Y
f) Cure Curve (Max. Torque) Major Physical Sample MPS MPS Reg./Sheet - P \Y,
g) Density Major Physical Sample MPS MPS Reg./Sheet P PV \Y
4 |Semi-conducting a) Packing Minor Visual 100% MPS MPS - P \%
Compound b) Volume Resistivity Major Electrical Sample MPS MPS Reg./Sheet P PV Y,
(Borealis/Dow c) Tensile Strength Major Physical Sample MPS MPS Reg./Sheet P PV ]
chemical/ Hanwa) d) Elongation at break Major Physical Sample MPS MPS Reg./Sheet P PV \%
e) Cure Curve (Max. Torque) Major Physical Sample MPS MPS Reg./Sheet - P \%
f) Density Major Physical Sample MPS MPS Reg./Sheet P PV \%
5 [Copper tape a) Thickness & width Major Physical Sample MPS MPS Reg./Sheet P PV \Y
b) Tensile Strength Major Physical Sample MPS MPS Reg./Sheet P PIV \%
c) Elongation at break Major Physical Sample MPS MPS Reg./Sheet P PIV \%
d) Resistivity Major Electrical Sample MPS MPS Reg./Sheet P PV \%
6. | Armour wires/strips |a) Dimensions Major Physical Sample MPS MPS Reg./Sheet P PV \%
(Galvanised steel) [b) Surface condition/finish Major Visual Sample MPS MPS Reg./Sheet P PIV Y,
c) Tensile Strength Major Physical Sample MPS MPS Reg./Sheet P PV \%
d) Elongation at break Major Physical Sample MPS MPS Reg./Sheet P PV \%
e) Torsion test for round wire Major Physical Sample MPS MPS Reg./Sheet P PV \%
f) Wrapping test Major Physical Sample MPS MPS Reg./Sheet P PV \%
g) Mass of zinc coating Major Physical Sample MPS MPS Reg./Sheet P PV \%
h) Uniformity of zinc coating Major Physical Sample MPS MPS Reg./Sheet P PV \%
i) Adhesion test Major Physical Sample MPS MPS Reg./Sheet P PV \%
j) Resistivity test Major Electrical Sample MPS MPS Reg./Sheet P PV \%
7 |Water Swellable a) Dimensions Minor Physical Sample MPS MPS Reg./Sheet P PV \%
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BSES

QUALITY ASSURANCE PLAN (QAP)

FOR 11 kV H. T. CABLES

Page 35 of 42

S. |COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF CHECK REFERENCE ACCEPTANCE FORMAT OF AGENCY Remark
NO. [OPERATION CHECK DOCUMENT NORMS RECORD SV MFR | BRPL
1 2 3 4 5 6 7 8 9 10 11 12 13
Legend : SV : Sub-Vendor of Cable Manufacturer, MFR : Cable Manufacturer, MPS : Material Purchase Specification,
BRPL : BSES Rajdhani Power Ltd, P : Perform, W : Witness, V : Verification
tape b) Swelling height Major Physical Sample MPS MPS Reg./Sheet P PV \Y,
c) Resistivity Major Electrical Sample MPS MPS Reg./Sheet P PV \Y
d) Weight Major Physical Sample MPS MPS Reg./Sheet P PV \Y
8 |Steel Drum a) Dimension Major Meas. 1 sample per size IS 10418 / Purchase order - P P -
b) Finish & workman ship Minor Visual 1 sample per size Compliance to standard Engineering - P P -
norms & free from surface defects
9 |Cable Pulling eye a) Dimensions & Material Major Meas. 1 sample per size Purchase order Purchase order - P P -
b) Finish & workman ship Minor Visual 1 sample per size Compliance to standard Engineering - P P -
norms & free from surface defects
¢) Tension test on pulling eye Major Physical 1 sample per size Pulling eye subjected to load - P P -

10 |Binder tape a) Dimensions & material Minor Physical Sample MPS MPS - P P -

11 [Polypropylene filler |a) Size Minor Physical Sample Purchase order Purchase order - P P -

12 [Heat shrinkable end |a) Bore diameter Major Physical 1 sample per size - - - - P -
cap b) Length of end cap Minor Physical 1 sample per size - - - - P

B PROCESS INSPECTION
1 |Wire Drawing a) Diameter Major Physical Sample Reg./Sheet - P \Y,
b) Surface finish Major Visual 100 % Smooth & free from defects - - P
c) Tensile test (for Al) Major Physical Sample IS: 8130/84 IS: 8130/84 Reg./Sheet - P \Y
d) Elongation test (for Cu) Major Physical Sample IS: 8130/84 IS: 8130/84 Reg./Sheet - - \%
e) Wrapping test (for Al) Major Physical Sample IS: 8130/84 IS: 8130/84 Reg./Sheet - P \Y,
2 |Stranding a) No. of wires/strands Major Physical At the time of m/c Reg./Sheet - P \Y
setting
b) Lay length & Lay direction Major Physical -do- - - P \Y
c) Dia of conductor Major Physical During setting & once Reg./Sheet - P \Y,
in each shift
d) Surface finish Major Visual 100 % No surface defects and free from sharp - - P -
edges, scratches, grease, oil etc.

3 |Core extrusion a) Compound Make/Grade Major Visual During m/c setting - - P - Insulation  screen
(Conductor screen,  [b) Thickness of insulation & extruded S.C. Major Physical During m/c setting after [Tech. Data Sheet/ [Tech. Data Sheet / Reg./Sheet - P v |shall be freely
Insulation & layers stabilisation IS 7098/11/2011 IS 7098/11/2011 strippable, without
insulation screen) application of heat.

¢) Surface finish Minor Visual 100 % Smooth & free from defects - - P -
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BSES

QUALITY ASSURANCE PLAN (QAP)

FOR 11 kV H. T. CABLES

S. |COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF CHECK REFERENCE ACCEPTANCE FORMAT OF AGENCY Remark
NO. [OPERATION CHECK DOCUMENT NORMS RECORD SV MFR | BRPL
1 2 3 4 5 6 7 8 9 10 11 12 13
Legend : SV : Sub-Vendor of Cable Manufacturer, MFR : Cable Manufacturer, MPS : Material Purchase Specification,
BRPL : BSES Rajdhani Power Ltd, P : Perform, W : Witness, V : Verification
d) Printing on outer semi- conducting layer Major Visual 100 % “DO NOT HEAT, FREELY STRIPPABLE" - - P
e) Tensile Strength Major Physical Sample IS 7098/11/2011 IS 7098/11/2011 Reg./Sheet - P \%
f) Elongation at break Major Physical Sample IS 7098/11/2011 IS 7098/11/2011 Reg./Sheet - P \%
g) Hot set test Major Physical Sample IS 7098/11/2011 IS 7098/11/2011 Reg./Sheet - P \%
g1) Ovality of core Minor Physical Sample Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P \
h) Eccentricity of insulation Minor Physical Sample Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P \
i) Core diameter Minor Physical Sample Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P \
j) Void & contamination test for insulation Major Physical Sample - - P \
(Silicon Qil test)
k) Wafer boil test for extruded semi- Major Physical 1 sample/lot BIS draft Specn BIS draft Specn Reg./Sheet - P \Y
conducting layers
4 [Taping - water a) Dimensions Minor Physical Sample Tech. Data Sheet Tech. Data Sheet - - P -
Swellable semi- b) Tape Application (Overlap) Minor Visual During m/c setting Suitable overlap Suitable overlap - - P -
conducting

5 |Taping - Copper tape|a) Width & Thickness of tape Major Physical During m/c setting Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P \
b) Number of tapes Major Visual During m/c setting Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P \%
c) Tape application (Overlap) Minor Visual During m/c setting Tech. Data Sheet Tech. Data Sheet - - P -

6 |Laying up a) ldentification of cores Major Visual During m/c setting Tech. Data Sheet Tech. Data Sheet - - P - Cores shall be
b) Direction of lay, core Sequence & Lay Major Visual During m/c setting  [IS 7098/11/2011, PIL- [IS 7098/11/2011, PIL- - - P - |laidup with PP fillers
length W-02 W-02 & suitable tape

binder  shall be
c¢) Application of binder tape Minor Visual During m/c setting Tech. Data Sheet - - P - provided over laid
d) Shape of laid up assembly Minor Visual 100% Reasonably circular |Reasonably circular - - P - up assembly
7 |Inner sheath a) Material & type Major Visual During m/c setting Tech. Data Sheet |Tech. Data Sheet - - P -
b) Thickness Major Physical During m/c setting & Tech. Data Sheet & |ech. Data Sheet & IS| Reg./Sheet - P \Y
drum change IS 7098/11/2011 7098/11/2011
c¢) Surface finish Minor Visual 100 % Surface shall be smooth & free from - - P -
defects
d) Colour of inner sheath Major Visual 100 % Tech. Data Sheet |Tech. Data Sheet - - P -
8 |Armouring a) Dimension of armour wires/strips Major Physical During m/c setting Tech. Data Sheet |Tech. Data Sheet Reg./Sheet - P \Y, No negative tol. on
strip thickness/wire
diameter
b) No. of armour strip/wire Major Counting During m/c setting Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P \
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BSES

QUALITY ASSURANCE PLAN (QAP)

FOR 11 kV H. T. CABLES

S. |COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF CHECK REFERENCE ACCEPTANCE FORMAT OF AGENCY Remark
NO. [OPERATION CHECK DOCUMENT NORMS RECORD SV MFR | BRPL
1 2 3 4 5 6 7 8 9 10 11 12 13
Legend : SV : Sub-Vendor of Cable Manufacturer, MFR : Cable Manufacturer, MPS : Material Purchase Specification,
BRPL : BSES Rajdhani Power Ltd, P : Perform, W : Witness, V : Verification
¢) Armour coverage Minor Visual During m/c setting IS 7098/11/2011 IS 7098/11/2011 - - P -
d) Direction of lay Major Visual During m/c setting IS 7098/11/2011 IS 7098/11/2011 - - P -
e) Lay length/Gear setting Minor Visual During m/c setting - - P -
f) Surface finish Major Visual 100 % No cross over/over riding of wire/strip - - P
9 |Outer a) Material & type Major Visual During m/c setting Tech. Data Sheet Tech. Data Sheet - - P -
sheath/Rewinding  |b) Anti rodent & termite additives Major Visual Each loading Reg./Sheet - P Y
b) Thickness Major Physical Each length Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P \Y
c) Overall diameter Major Physical Each length Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P \Y,
d) Surface finish & colour of sheath Major Visual 100 % Surface smooth & free from defects. - - P -
Colour as per Tech. Data Sheet
e) Cable length verification Major Visual Each length Manufacturing Plan| Manufacturing Plan - - P -
f) Marking Major Visual Each length As per approved GTP/cross sectiona Reg./Sheet - P \
drawing
C FINAL INSPECTION
1 Routine tests a) High Voltage Critical Electrical 100 % IS 7098/11/2011 IS 7098/11/2011 Test Report - P \
b) Conductor Resistance Critical Electrical 100 % IS 8130/84 IS 8130/84 Test Report - P \%
c) Partial Discharge Critical Electrical 100 % IS 7098/11/2011 IS 7098/11/2011 Test Report - P \
d) Impulse Critical Electrical One sample per lot Test Report P \%
e) Armour Coverage Critical Physical One sample per lot Test Report P \
f) Physiacal Dimensions Critical Physical One sample per lot Test Report P \Y,
g) Freely Strippable insulation screen Major Physical One sample per lot Factory Standard Factory Standard Test Report - P \
(Strippability Test)
2 Stage Inspection |Wire Drawing Major Visual 100 % Tech. Data Sheet IS/IEC Test Report - P W
Extrusion process Major Visual 100 % Tech. Data Sheet IS/IEC Test Report - P W |Stage Inspection
Raw maerial inspection at factory Major Physical 100 % Tech. Data Sheet IS/IIEC Test Report - 3 w__|shall be conducted
subject to BRPL
Wrapping of Aluminium Major Physical 100 % Tech. Data Sheet IS/IEC Test Report - P W |requirement
Tensile test for Aluminium Major Physical 100 % Tech. Data Sheet IS/IIEC Test Report - P W
3 Acceptance tests |a) Annealing test for copper Major Physical Appendix A to IS IS 8130/84 IS 8130/84 - - P V  |Verification of
b) Tensile test for aluminium Major Physical 7098/11/2011, each lot IS 8130/84 IS 8130/84 - - P Vv |process records.
sample basis
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BSES

QUALITY ASSURANCE PLAN (QAP)

FOR 11 kV H. T. CABLES

S. |COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF CHECK REFERENCE ACCEPTANCE FORMAT OF AGENCY Remark
NO. [OPERATION CHECK DOCUMENT NORMS RECORD SV MFR | BRPL
1 2 3 4 5 6 7 8 9 10 11 12 13
Legend : SV : Sub-Vendor of Cable Manufacturer, MFR : Cable Manufacturer, MPS : Material Purchase Specification,
BRPL : BSES Rajdhani Power Ltd, P : Perform, W : Witness, V : Verification
¢) Wrapping test for aluminium Major Physical IS 8130/84 IS 8130/84 - - P V  [Tests N/A on finished
conductor.
d) Conductor resistance test Major Electrical Appendix A to IS IS 8130/84 IS 8130/84 Test Report - P w
7098/11/2011, each lot
_ _ _ _ _ sample basis
e) Test for thickness of insulation & sheath Major Physical IS 7098/11/2011 IS 7098/11/2011 Test Report - P w
& Tech. Data sheet | & Tech. Data sheet
f) Hot set test for insulation Major Physical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
g) Tensile strength & Elongation at break of Major Physical IS 7098/11/12011 & IS 7098/11/2011 & Test Report - P W
insulation & outer sheath IS 5831/84 IS 5831/84
h) Partial discharge test Critical Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
i) High voltage test Critical Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
j) Insulation resistance (Volume resistivity) Major Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
test
k) Tests for dimension of armour wires/strips Major Physical IS 3975, IS 10810 Pt. 36 & Test Report - P W
Tech. Data sheet
I) Test for anti termite & anti rodent property Major Physical Tech. Data Sheet Tech. Data Sheet Reg./Sheet - P
of outer sheath
m) Rewinding of cable on drum Major Visual To check cable appearance, drum Reg./Sheet - P
appearance, cable winding, packing,
embossing/printing/sequential marking
n) Void & contamination test for insulation Major Physical Reg./Sheet - P w
(Silicon Oil test)
0) Wafer boil test for extruded semi- Major Physical Reg./Sheet - P w
conducting layers
p) Freely Strippable insulation screen Major Physical Factory Standard Factory Standard Test Report - P w
g) Water Penetration test (WPT) on core Major Physical IEC:60502 IEC:60502 Test Report - P w Test shall be
(i.e.Logitudinal Water Blocking Test) conducted for
leakage of water
through
conductor.
Each Lot Sample Basis
r) Armour coverage Major Physical As per data sheet & |As per data sheet & | Test Report - P W
FS FS
s) Ovality Major Physical As per data sheet [As per data sheet Test Report - P W
t) Eccentricity Major Physical As per data sheet |As per data sheet Test Report - P W
u ) Mass & uniformity & zinc coating on Major Physical As per data sheet & |As per data sheet & | Test Report - P W
armour FS FS
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BSES

QUALITY ASSURANCE PLAN (QAP)

FOR 11 kV H. T. CABLES

S. |COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF CHECK REFERENCE ACCEPTANCE FORMAT OF AGENCY Remark
NO. [OPERATION CHECK DOCUMENT NORMS RECORD SV MFR | BRPL
1 2 3 4 5 6 7 8 9 10 11 12 13
Legend : SV : Sub-Vendor of Cable Manufacturer, MFR : Cable Manufacturer, MPS : Material Purchase Specification,
BRPL : BSES Rajdhani Power Ltd, P : Perform, W : Witness, V : Verification
v ) Resistivity of Strip armour Major Electrical As per data sheet & |As per data sheet & | Test Report - P w
FS FS
w ) Swelling height of water swellable tape Major Physical As per data sheet & |As per data sheet & | Test Report - P w
FS FS
x ) Cable pulling eye strength test on one Major Physical As per data sheet & |As per data sheet & | Test Report - P w
sample FS FS
y ) Flammability test Major Physical As per IS- As per IS- Test Report - P w
78098/11/2011 78098/11/2011
z)Impulse withstand test Critical Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
z1) Ageing & Water absorption Major Physical IS 5831/84 IS 5831/84 Test Report - P w
test(Gravimetric) on Insulation & Outer
sheath
z2) Heating Cycle with Potential Critical Electrical sample basis, once per Test Report - P W
PO
z3) Raw Material Verification in all aspects Major Physical Each Lot P
4 Type tests at a) Tests on conductor
vendor's works i) Annealing test for copper Major Physical IS 8130/84 IS 8130/84 - - P V  |Verification of
ii) Tensile test for aluminium Major Physical IS 8130/84 IS 8130/84 - - P Vv |process records.
- — - - Tests N/A on finished
iii) Wrapping test for aluminium Major Physical IS 8130/84 IS 8130/84 - - P \%
conductor.
iv) Conductor resistance test Major Electrical IS 8130/84 IS 8130/84 Test Report - P \Y
b) Tests for armouring wires/strips
i) Dimensions of wire/strip Major Physical IS 3975, IS 10810 Pt. 36 & Test Report - P W
Tech. Data sheet
ii) Tensile strength & Elongation at break Major Physical 1S 3975 IS 3975 Test Report - P w Only for Steel
wires/strips
iii) Torsion test for wire Major Physical IS 3975 IS 3975 Test Report - P w
iv) Winding test for strip Major Physical 1S 3975 IS 3975 Test Report - P w
v) Uniformity of zinc coating Major Chemical IS 3975 IS 3975 Test Report - P w
vi) Mass of zinc coating Major Chemical 1S 3975 1S 3975 Test Report - P w
vii) Resistivity of wire/strip Major Electrical IS 3975 1S 3975 Test Report - P w
c) Test for thickness of insulation & sheath Major Physical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
& Tech. Data sheet | & Tech. Data sheet
d) Physical tests for insulation W
i) Tensile strength & Elongation test Major Physical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
ii) Ageing in air oven Major Physical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
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BSES

QUALITY ASSURANCE PLAN (QAP)

FOR 11 kV H. T. CABLES

S. |COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF CHECK REFERENCE ACCEPTANCE FORMAT OF AGENCY Remark
NO. [OPERATION CHECK DOCUMENT NORMS RECORD SV MFR | BRPL
1 2 3 4 5 6 7 8 9 10 11 12 13
Legend : SV : Sub-Vendor of Cable Manufacturer, MFR : Cable Manufacturer, MPS : Material Purchase Specification,
BRPL : BSES Rajdhani Power Ltd, P : Perform, W : Witness, V : Verification
iii) Hot set test Major Physical IS 7098/11/2011 IS 7098/11/2011 Test Report - P w
iv) Shrinkage test Major Physical IS 7098/11/2011 IS 7098/11/2011 Test Report - P w
v) Water absorption (gravimetric) Major Physical One sample per order IS 7098/11/2011 IS 7098/11/2011 Test Report - P w
e) Physical tests for outer sheath w
i) Tensile strength & Elongation test at Major Physical IS 5831/84 IS 5831/84 Test Report - P w
break
i) Ageing in air oven Major Physical IS 5831/84 IS 5831/84 Test Report - P w
iii) Shrinkage test Major Physical IS 5831/84 IS 5831/84 Test Report - P w
iv) Hot deformation test Major Physical IS 5831/84 IS 5831/84 Test Report - P w
V) Loss of mass in air oven Major Physical IS 5831/84 IS 5831/84 Test Report - P w
v) Heat shock test Major Physical IS 5831/84 IS 5831/84 Test Report - P W
vi) Thermal stability test Major Physical IS 5831/84 IS 5831/84 Test Report - P W
f) Electrical tests in sequence W
i) Partial discharge test Critical Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
ii) Bending test Major Physical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
iii) Partial discharge test Critical Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
iv) Dielectric power factor as a function of Major Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
voltage
v) Dielectric power factor as a function of Major Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
temperature
vi) Heating cycle test Major Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
vii) Dielectric power factor as a function of Major Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
voltage
viii) Partial discharge test Critical Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
ix) Impulse withstand test Critical Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
X) High voltage test Critical Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
g) Insulation resistance (Volume resistivity Major Electrical IS 7098/11/2011 IS 7098/11/2011 Test Report - P W
test)
h) Flammability test Major Physical IS 7098/11/12011 IS 7098/11/2011 Test Report - P W
D PACKING & MARKING
1 [Packing & Marking |a) Cable end sealing Major Visual 100 % IS 7098/11/2011/ IS 7098/11/2011/ - - P WN BSES
Agreement Agreement representative may
b) Pulling eye at leading end Major Visual 100 % As per agreement | As per agreement - - P |wi|verify these
characteristics on
— - - - randomly selected
b) Stencilling/Marking on drum Minor Visual 100 % IS 7098(Part IS 7098(Part - - P \ drums.
2):2011/ 2):2011/
Agreement Agreement
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BSES

QUALITY ASSURANCE PLAN (QAP)

FOR 11 kV H. T. CABLES

COMPONENT & CHARACTERISTICS CLASS TYPE OF QUANTUM OF CHECK REFERENCE ACCEPTANCE FORMAT OF AGENCY Remark
NO. OPERATION CHECK DOCUMENT NORMS RECORD SV MFR | BRPL
1 2 3 4 5 6 7 8 9 10 11 12 13
Legend : SV : Sub-Vendor of Cable Manufacturer, MFR : Cable Manufacturer, MPS : Material Purchase Specification
BRPL : BSES Rajdhani Power Ltd, P : Perform, W : Witness, V : Verification |

Z
o
=
D

1
2
3.
4.
5
6.
shall be tested with 30N/mm? pressure.
7

All factory Type Tests shall be Witnessed by BRPL

Checks specified above for Raw Material, In-Process and Final Inspection shall be as relevant to the specific cable construction.
Number of samples shall be selected as per Factory Standard/Agreement wherever ‘sample’ is indicated for extent of check.
Plant standards shall be followed in case Technical Data Sheet does not include requirements for characteristics to be checked

BRPL may witness Raw material and in process inspection in addition to Routine/Acceptance tests at any time/stage of manufacturing
BRPL'’s Inspector may randomly select a cable drum for type testing at vendor’s works.

For each of the offered lot for inspection, BRPL may randomly select one cable drum for testing of end cap “Destructive testing” to verify adhesion of sealing cap to cable outer sheath. Similarly, pulling eye
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GN101-03-SP-172-00

Technical Specification for H. T. Cables (11kV: 1CX1000, 3CX300 and 3CX150 sqgmm)

Annexure- G

Testing and manufacturing process requirements w. r. t. TR- XLPE insulation

All cables made with TR-XLPE Insulation should be tested and/or certified to meet the
following performance parameters as per ANSI /ICEA S-94-649 after one year AWTT.

Property Units Requirements Values
Min. Avg. Electrical kV/mm >25
Breakdown Strength(qual. test)
Impulse Strength kV/mm > 83
Water Tree Length Mm 0.25
Max. Bowtie Tree Density (Number per | Maximum 15
16.4 cu. cm) | (0.12-0.25 mm range)

Manufacturing processes to produce high-quality cables with the following characteristics:

e Cure consistency with hot set/creep less than 100%

¢ No voids larger than 75 microns per 16.4 cubic cm

e No ambers larger than 250 microns per 16.4 cubic cm
¢ No contaminants larger than 125 microns and less than 5 between 50-125 microns per

cubic 16.4 cubic cm tested.

¢ Neutral indent on cable is less than 375 microns

¢ Cable insulation concentricity greater than 90% tested

¢ No protrusions greater than 75 microns at the conductor shield and 125 microns at the
insulation shield

Annexure-H: Deviation Format

SI. No.

Document Name

Clause No.

Deviation Reason

Merit to BRPL
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SP-EWLP-01-RS

TECHNICAL SPECIFCATICH COF LT FOWWER CABLE
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BSES

BES Rajdhani Powes Ltd

SP-EWLF-01-R5

TECHMICAL SPECIFICATION OF LT FOWER CABLE

RECORD OF REVISION

Sr. | Revision | Hem/fCl. No. Nature of Change Approved By
Mo. N
L, -2 10 Nallonal & International Standards added WP
s r2 36} LY resistance test shall be carrled out on all WP
size of cable
3 B2 6.4 Type tests CL Changed, VF
4 R2 4.184.2 toahle Drum as per 15 10418 VF
5 R2 4.3 For 2 X 10 mm* cable drum length — WP
1000 +7- 5% Mir
& k3 ANNEXTUE- € | Mew size cable added 1.1 kv LCX1000 mm* KS
i R4 & Drum number lager printing on every matar of | KS
cable outer sheath
B RS 2.0 National & Intematicnal Standards added KS
O RS 16 FRLS cuter sheath KS
10 RS 39 FRLS cuter sheath propertles K5
11 RS 6.5 Acceptance Test KE
12 RS Arnnaxyrs-£ Sub vendor list (]
Prepared By Reviawed By Approved By
5
N o ._ o "
) VA oh>e
Rohit Patil Amit Tarnar K. Sheshardri
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BSES SP-EWLF01-RS

BSES Raddhand Power Lid

TECHMICAL SPECIFICATION OF LT PCAVER CABLE

1.0

SCOPE OF SUPPLY

The specification covers design, manufacture, shop testing, packing and dellvery of 1100 Volts
grade, Aluminium conduckor XLPE insulated multh core power caliles.

2,0 CODES & STANDBARDS
The cables shall be deslgned, manulactured and tested In Ascordance with the following Indian
S IEC starmdards.

2.1 15- 7098 (Fart1} Crass linked palpetbdene indulated PVC sheathed cabbes for working
voltagas uprto and Ineluding 1100V,

2.2 15- 5474 Pabystiybens insulation & sheath of electric cables.

2.3 13- 58331 PUC apsulation and sheath of elactrical cables.

4 1% : 10510 MeLhods of tests for cables.

2.5 15 2130 Conductars lor insulated electrical cables and Aexible cords.

26 15 3575 Lew carbon gabmanized steel wires, formed wires and tapes for armouring |
of cables,

2.7 15 4026 Alymibigm ngots, oilkets and wire bars (EC grade)

- 23 F5-5d484 EC Grade aluminiym rgd proguced by continuous casting and voliing

R 13- 10418 Specilication For drums for elecknd cabkas,

210 | 15: 3961 Recommendad coment ratings for cable:

2.11 | 151255 Instzllation and kaintenance of powar cables ppta and including 33 kY
raging,

L1 | 159826 Spetificarlon for hot-dippred galvaniped coatings on round steel wires

b B b Metallic Marerials - Wirg = Simple torsion test

214 | lECo4FI2E Conducters of insulated cables. Guide 1o 1he dimensional limits of cirgular
santuctons,

215 | [EC 50321 Fire resating characteristns of elaceric cables.

216 [1EC o033 =3 Tests on slecirlc cables under fire conditlons, Fart 3; Tests an bunched
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ESES SFP-EWLP-01-R5

BSES Repdhani Power Lid

TECHHICAL SPECIFIATHON OF LT FOWER CABLE

welres or caliles,

21T | leC s0502 Extruded salid digtectric Insulated power cables for rated voltages from
1KY to 30 kY,

218 | IECB0754 =1 Test on gages evohied during combustion ol malerials from cablkes. Part 1:
Cetermination of the amouat of halogen acid gas evolved dunng
combustion of polymeric material taken from cables.

2.19 | IEC 60811 Comman best wethods Tor zulathg and sheating e lerials of electic
cables

220 | IEC 60335 Elactric test methods for electric cablas

.21 [EC a0 Slandard codours for inzulation for low frequency cables and wires,

221 | IEC D227 PYC insulaled cabbes of rated voltages up 1o and ncluding 4600760 ¥V,

223 | IEC 1034 Measurgment of smake density of ebecir(c cabkes burmng under defined
condinions

2.24 | ASTRAD 2B43 (RS) Standard Test Method for density of Smaoke from the buming or
decompasition of cables

2.2% | A5TRAZ2BEZ [R¥]} Slavedard Test Method for reasuring of sndnirdurn Oxygen concentration

.26 | IEC B0754-1 {R%) Test on gases evelved during combestion of materials for catdes, Part 1—
Datervunanon of the Halogen Aol pas Conlant

227 | 151554 part 1 Spacificatsern for PYE nsulatad {Hexry duly] Elecunic cable
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B SES SP-EWLP-01-RS

BSES Fajdinamd Power Lid

TECHMICAL SPECHICATION OF LT POWER CRABLE

3.0 CABLE DESIGN
Descriplion of each item rmentloned in the specification (the tewt, BOG, GTP or any site specific
reguirgment] shall ke followed abong with 15 7008 = P1

£ | Conducior a) Elecirolvtic Grade Stranded Aluminiom Condoctor
bl Grade : HZ as per I5; §130/1964
¢] Llass2
d| Chemical Composition as per 15 4026
&) Shape & Sipe:
| o Shape Single core b ulti core
w  1ewd00
1 Eﬁﬂﬁ:f“d *  1ewE30 rlaglly
LI [h [ 118
*  Jex2h
deeds
2 Sector - . AexSh
v dalS0
3.2 Ifusulatacrs Extruded HLPE as per 15 ; POSE part-1
iz Core ldanilficathon As per C1L 10 oF 15 7098 pare-1
3.4 [Frver Shveath For .1 kv 2CH10, 2CKIE Precounized Extruded
For athér cable Extruded inner Shealh of Dlack PYC type 5T-1 (15 5631-
1924)
35 Armour a) For 2C X 10 me® — Galvanized Steel round wirs,
i bj For all sizes above 10 mm’-Galvanized Steel Strig
el Nat appdeable for dhighe core cablas of sire 300, RO, 530 &
1000 mm’
d]  Minkmum area of coverage of armouring shall ba 0%
&) Thea breaking bobd of armoar point shall nok Be less than 95% of
| that armour wire § strip
| fi  Zero negathve tolerance for thickness of armour strip shall be as
per 133875
gl Zinc rich paint shall be applled on srip/wire and its joing surface.
e Outer Sheath 3] Extruded FRLS [R5)euter sheath of PvE {5T-2) shall be as per
I5:5331
b)Y Codour - Yellow (For maki core cables)
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ESES SP-EWLP-01-R5

B5E5 Rapdhani Powar Ld

TECHHICAL SPECINCATION OF LT POWER CABLE

Black {For single core 300,500, 630 & 1000 mm-)
¢] FRLS{RS] Outer sheath of al the LT caldes shall be LY resistant; as
these cables are |aid in air exposed to sun,
Bldder (o ensure the sarme [ar these regulraments supported by
required rest.
4} Shape of the cable over the outer sheath shall be Circular, when
rmanufactured/completed.
&} The FELS (RE)ouker Sheath shall ke embassed with fallowing
mimimurm tewt:
§ The voliage dezlgnatian
i1} Type of construction fcable code [For 2.8, ASWY/AZRFT
i} Manufaciure namefTrade mark
n}  Wumber ¢f Cores and nominal eross section ares of conductor
¥]  Mame of buyer |2 BREL [BSES Rajdhani Power Lid.)
¥il  Month & year of manuficturing
¥} 15 reference , ie 157093
wiii) P.C M. and Date
ix) Font size shall be 5/5mm
Al I3 mark
The ernbrassing shall be prograssee automatic, In line and marking shall be
legitde and indelibk
Fisllonwsing paints chall be Laser printad oo every meter of cable
i Progressive (Sequential] length of cable at every mater, staiting
from rern for every drum. Colour filled in for the progressive
marking, shall be with proper contrast n colouring,
i, Dwurn nunber mna rking pnevery meter of the cable length

L

3.7 Bendwg Radius Eending Padwes of cable shall comply ko 153:1255

38 | Sealing of cable end | Both ends of the cable shall be sealed by means of non-hygroseopic heat
shrinkable HDFE caps

3.9 | FRLS Properties {RS) | Ouypgan Index : Not lass than 23% as per ASTM 2863

Temperaiure Index - 2150 Oeg C at Quygen Index 21 dwhen tested as per
A5TH D 2863)

hdax acid Gas Genserabion — Mot more than 20% as par 1EC -G0754-1

Lizht Transmiseion - Minimur 40% when tested as per ASTMD 2343 (Smoke
Crensity rating shall be max 60%)

Flarmmnabulity Test — A5 per 1EC BO3%E-MN, Cat — B, IEC &0332- |, |5- 10810 -
Part 53, (5:10810 - Part 61 £ &2 (Category Al

4.0 CAELE DRUM

4.1

Reference Standard | Cabde drum shisll camply with 15; 10413,

4.2

Tvpe of Drum

Wooden drams wikh anti berrmite Erastment.
(The droms shall be provided with B.5 spindle plate and nut-bolts
Arrangament 35 per 15 W41 |
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BSES Rapdbhand Poweer IL1d

SP-EYWLP-01-RY

TECHNICAL SPECIFICATION OF LT POWER CABLE

43 Drum Length & For L1KY 2C X 10 mm: Cable - 1000+/.5% Mir
Toleranes For all size ahove 10 mm® Cables- 500 +/-5% Mir
4.4 Cheara [l Tolerance -¢ % for the total cable langth for the entire order.
45 Shart Leogth of Cable | 8} Mnlmum Acceptance short length shall be 1% of the tptal
orderad quantity and mo kength shall be less than 00 mitrs for
20 X 10 mm! calile & 250 mir for all sizes abowve 10 mm®.
Manufactures shall be taken prior approval from BRPL
Enginaeritg for any shorl lergth supply. Shert eagih will be
acceptad m last |of.
bl Manufacture shall not be allgwed to put two cable pietes of
different short length in same calbde drom
4.6 Freventive Maajure a) The surface of the drum and ooter most cakble layer shall be
fer cable Drum coverad with water proof layer
by Ferrous part of wooden drum shall be 1reatéed with suitabbs
rust prayventiie painefcoating to minimize nisting durng
storage.
a7 Crvgime [dentilcation al Drum dentificalion number
Labwels b] Cable voltage grade
t]  Cable code (eg. AZXFYAZNWY)
d] Mumber of cores and crosz sectional ares
e] Cable quankity i cable length (Maters)
fi  Purchaseorder number, date £ SAR iem code
: gl Tokal weighe of cable and dram (gl
n} banufacture’s and Buyer's nane
ij  ddonth & year of manufacturlng
)1 Diraction of rotanon of drum; an arraw and sulatds
accermpanyimg wording shall be marked on one end of the reel
indicating the dirgction in which it should ba rollad.
kI Cable langth flnal @nd-marking (i e reading 3t the inner end

and reading at the outar &nd, just belars packing shall be
marked on the drwm.

5.0 PACKING , SHIPPING , HANDLING & STORAGE

The seller shal be gwe complere shipping infarmation concarming The

- | z'I:ﬁpinE‘ i weight tize of sach package

The =eller shall be held resporgibbe for aR transt damags dus to )
5.2 Transit Damags imprgper packlngfinside cable damagad found in storeftite

The drum shall be with M.5 spindle plate| with nul ~bolts) of adequate
5.3 | Cable Drum Handling | size Wo sult the spindle rod , normally required for handling the drums |

Fecording to axpactad wehght of the cable drums as per 15110418
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ESES Rejdhani Power Lid

SP-EWLP-01-R5

TECHMICAL SPECIFICATION OF LT POWER CABLE

6.0 QUALITY ASSURANCE TESTING & INSPECTION

All the easte shall be carnad out In accordance with [EC f 5 standards.

&1 Duality Assurance
Plarn

&% por Annawure—E [ avent of onder Manfacturer has fo
Subrmit the signed copy of OAP.

&2 | Inspection hold
| points

&5 per dap

B3 Routine Test

2} Measuremnent of Electrical Assistance

b) Hy test with power frequency AC voltags

B.4 Type Test

(a) Cablas must be of bype tesiad quality, Type tesi reparts shall be
sbmilied for the 1ype, size and rating of cable oflered along wilh
bid. Type 12t shall ot be more than S years okd, In te even of
type test being okder than 5 years, bidder has o condudt the same
at CPAI/ERDA, appraved Lab without commearcial Immplicaton to
BRPL

(B} Budder supplying cable 1o BRPL for the Arst time shall have ta
conduct type Lest, Chemical Compositon & W resstance tesh on
sample randomiy selected from Il in avent of order from
CPRIJERDA,

{e) LA rezistancs test Lo b carrisd oot on o sample irom
CPRIJERDASMABL Accredited tab as per ASTM standard |sample
shall et minkmum 20% retenton after exposure of 21 days as
per ASTh standard}.

65 ACcEptance Tast
{:hall be conducied
a5 per CL1S.2 of 15
TOOR Part-1 8 15
1584 part 1 For axch
lot of cable](R5}

aj}

1J]

t)

d}

For cable sives up to 50 mm” = one sample for chemical
eornpasiticn and purily test of alumimuors shall be condicted
wpto r 100km of ordered quantity and multiple thereof,

For cahle sizes above 50 mm* — cne sam pha for chemical
compasition and purdly test of alummivm shall be conducted
upla 50km ol ordered quantity snd sulGple Cheereal,

Cherrncal compasiben and purlty test of alunmivm shall ke
conducted from the lgt gffered o BRFL on gach side vl
it the purchase order. Testshall carried out at MABL
accredited third party [2b without any price implicatuen B
ERPL.

Thee sample will be selected gither during a<ceplane tesT or
after receipt of cabbe in BAPL SLores.

&5 Inspacilon

The buyer reserves the right to witness all rests specified on
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BSES

BSES Rapdhani Powesr Lid

SP-EWLP-01-RE

TECHHICAL SPECIFAICATION OF LT POWER CABLE

completed cablas

b} The burper reserves the right 1o Inspect cablec at the sellers
works at any tinne prigr to dispatch either in flinished form or
during manulatwng, (o prove compliantce with the
specifications,

eh  In-process and final lnspection call intimation shall ba given n
10 days advante o purchasee/CES.

6.7

Test Certifica bas

Commplete rest certificates {routine & acceptance tests) nedd bo be
submitled along with the delivery of cables.

7.0 DRAWING, DATA & MANDALS

et To be subrnitted The vendor has ta submit;:
along with bid a) Cross secilon drawing of cable
B <ompletely filled GTP
) Typ= test cerlificates
di Complete cable catalogue 2nd manual alorg with e bid
&) Copy ol BIS heance
1.5 After award of Within 7 days, the selber has to subemit four sets of above mentioned
canltract dravings for buyer's appriowal along wilh L signed copy af QAP
{Arnsayre — E]
7.3 Final A% Bigl & sets hardoopy + Qne Soft copy of all docurments ineluding type test

certificales

8.0 PROGRESS REPORTING

To be submitied for purchaser approneal for sutline of
Praduclion-bspectan, lesting-lnspection, packing. dispatch,

g.1 Crutline Do Liadng Bordinentakton T
To b subrrnitied to purchaser pnce a mipnth containing
i Bt o (i} Prograss on ma tecial procurement
5.7 e {ii] Progress on fabrication (As applicable)

Repart

{il} Progress on assembly (As applicakbile]
liv) Progress on inbernal stage inspacthon

{v) Reason for any delay in toral programeme
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ESES FF-EWLP-01-RS

BSES Pajdbewnl Powwer Litd

TECHHICAL SPFEQRICATION OF LT POWER CABLE

(i} Details of test failures if any in manufactuning stages.
vh) Progress on final bow up constrainte/Torward path,

9.0 DEVIATION

a) Davigtions from lhis specificaion shall be listed separataly by bidder davss wigs {formal grven
bakyw) along with oplional offer and has to submit the lis) along with bed/guotation. BRPL will review
he deviations and il BRFL is agredd with e devialion, saller hag Lo take wiitten confimation rom
BRPL on devialion dunng tender svakalion.

B} In Ihe ahseance of any separate st of devialions from the bidders wilh bid as well a5 wrillen
confirmiadicn from BRPL on daviations, it will e assuamad by Ihe Buyar Ihat the Seller complies with
the Specrication fully,

&) Any deviatons menllonad in any other submitted bid documenls (e In filed GTF, Calalag, BRPL
oid approval buyer'sizeller's slandands etc) by seller without saparate deviation shests will not
conskder as 8 dewalion rom this tech spec al any slage of contract.

wiation sheel format.

5l No. Casument Name Clauza No Daviation Reason Ment to BRPL
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BSES SP-EWLP-01-RS

BSES Poaidbvand Fowrar Lid

TECHNICAL SPECIFICATION OF LT POWER CABLE

1.0 TECHNIACL PARTICULARS

a. QTP - As per Anneaure-6 for Multi-oore ¢abibes.

b 5TP - As per Annexura-C for Skgle-core cabbes | 30, 300, 630 & 1000 rmm” cables).
C armoaur Coverage Percentage = &5 par Anrdeaurs-Cr

d Duality Assurance Plan — A5 per Anngsuee-E.

&. Ligt of sub-vendor: for Raw Malerid) — As per Antexure-F,
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BSES Rejdhani Power Ltd

SP-EWLP-01-R3

TECHMICAL SPECIFICATION OF LT POWER CABLE

11.0 ANNEXURE - A

SCOPE & PROIECT SPECIFKCATION DETAILS

1040 Siope
1.0.0 SCope Desipn, manufacture, tésting & supply of LT Power
Cables
| 2.00 Celivery Schedule Ta b filked up 32 per purchaze regulsiticn,

100 Decurment Subndssion

Submlsslon of drawings, caloylatns, caralogues, manuals, test reparis shall be as follpws

Along with offer For Approwal Final afeer Fernarks
after yward af Apprival
contrack
Crrawings I copies {Typical 2 Copies Sea Clause 7.0 Far
Drawings} delalls gf required
Calculations Z Coples 1 Copies drawings
[Typical] 2 Copies = 1
Latzlogues 1 Copy saft copy in CD
Type Test Report | 2 Copies Type 1est and
sample routine
test repiits
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BSES

BSEE Rajcihard Powar Lid

SP-EWLP-01-R5

TECHNICAL SPECIFHCATION OF LT POWER CABLE

12.0 ANNEXURE - B

GUARANTEED TECHNICAL PARTICULARS [Multi-core}
[Standard Cable sizes are Xe wi(), 2¢ x25, 4c x25, J¢ 150, 4C X 95, 4¢ x 150, 4ex300)

For aach size frating separate GTP need 1o be furmished

&r, Descriphon Buysr's Requirgrnent Sallars data
[

Manulacture Contatl Person i Numbsr

Purchase Rerg, Mo,

Guatantes Pericd: [ Min) 63 Months (from date of
commissicning) f 66
manihs [from date of
receipl at purchaser's

STarel wWhicheyar 15
LELL
Applicatde 15 / 1EC Standard Folowed by As ol o otk Clause
i ra =20
1 Mlak
2 Type [as required by pavchaser)
4 For 208 105qmm A2
B For Skzes above 10 mm® AZNFY
3 voltage Grade (ky) 1.1
P4 bl @ |rowrm Cond wtor terperatung
A Continuoys a0t
B Sheart Lirre 250°C
% Corductor
A hdaterid] and Grads e par 131
B Maka of Al Fef Annewyre E
C Saze :mmz] ...... mm®
(W] RAiny na & wires in each conductor (Mos} A pet Manufacturar
Standard
E bin Dha. of wires in each conductor before Az per Manufactiurer
campaction (mmj} Slandard
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ESES SRP-EWILP-01-R5
BSES Rajpdhani Powar Lid
TECHNICAL SPECIRCATION OF LT POWER CARLE
Shape of Conductor As per C1.3.1 (e)
L Diameter over conductor [am)
H MAazimum Conducior reslstance al 207 C As per Tabhe 2 of |5
[Omnmy k) a130
G It sl
a lnzulatinn Material dx perl 3.2
| B Nominal thlckness (mm) As per Table 3 of 5 7098
| Fart-1

C Diameater over insulation {mm| Appnos.

I mlake of insulation coppound Ref: Annguyre £

7 mner sheath EE=g

4 klaterlal and Type As percl, 3.4

e Minimusm thickness &g per Table 5 of 15 7098

Park-1

C Apprgw. dia. Quwer sheath {mm) e,

5 Gakvanized Steel Armour asper
purchaser's sils -
specific condition

& Malerizl

al For 2C%10 mm* G.1Wlire

li) Wire Dia {mm]| 1.4+/-0,040

O} | Mo of wihres As per Manufacturer

Siandard
[B) | For sizat abave 10 mm® 4.1.5trip

il Strig sive | Width and Thickness) 4:0.8 [Zern negative

torlerande for thickness)

il Ma_ af Strips &g per Manufactuner

Slandard
[ Ared covered by Anmgur in S+ and
calculations shall be
sincthy 85 per Annweure

C CHa. aver Arrnout — Sppos (o}

¥ Cruter Sheath (FRLSD

A fdatenal angd Type Aspercl 36
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BSES Pajdhani Powsr Lid

SHE-EWLP-01-R5

TECHMICAL SPECIFICATION OF LT FOWER CABLE

B Minimium Thickness As per Taphe £ o 5
Fe3 Part-1
L Calpur Yol | cvny
I Embossing Crelalls As per Cl.3.6(F
10 | Apprax. overall dia. jmm}
11 Owerall order rolerance - 2 % for 1he total cable
kength for the enlire order
12 | Cable Drum
A Type of Drum Woaden
[ Crrumn Length & tolerance Asperspec.ClL43 544
C Markang on Dl A% per Spec, Gl 37
o Drums provide wilh M5 Spindle plats & Required
nuL bolts arrangerment (a5 per 13,104 18)
13 Eved Cap Requirad
14 Weights
aj Met Wwalght of cabile | Kgdim, ) — Approx
] Weighl of empty drum Kg
& Weight of cable with drurm KE
13 | Continuous current rating for standard 1.5
conditicn leid direct
aj I grexabd 300 C AP
1]} Induct 30° C Aumps
e Irs Aar 40 ¢ Aormps
16 Short circuit current for 1 sec of Conductor
(kA
17 Electrical Parameters 3t Mawlmism
pperating tempe ratung:
A AC Resistance Ohen/Km
4 Reactance at 50 Cfs ohm/Km
C Impedance Ohm/Km
C Capacitance ricro Farad £ K
15 | Recormnended minimum bending radine | . x O
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BSES Rajdhani Pawss Ltd

SP-EWLP-01-R5

TECHHICAL SPECIFICATION OF LT FOVWER CARLE

13 Deratirg Factor far Fsllowing Amibisne Greund [ Alr
temperatuTE i

3 A3 L

b} | Ax3erc

Ly A d0° ¢

di | &rase o

€] Arsy C

20 Group factor Tor Inllowing Mos. of cabbes Touching [/ Trefoil
laid

a) % NS

bt |4 Mes .

| = Mos.

d) | 6 Mes.

21 Process of Cross Inking of Polyethylene Ory! Sioplas Cure

i1 Type best I5 copy of IAtest valkd

TTE For respective
Sizes enclosed 7 var f
Mo

i3 FRLS Properties {R5] &% par 15 1554, Part-1

Doygen Index As per 17 1554, Part

Termperaturg ndex

&s per |5 1554, Part

Max acid Gas Generation

A% per 15 1554, Part

Light Transmlsssdn S Soke Density

As per 3 1554, Farr
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B5ES Rajdhand Powrar Lid

SP-EWLP-D1-R5

TECHMICAL SPECIFICATION OF LT POWER CAALF

13.0 ANNEXTURE- C
GUARANTEED TECHNICAL PARTICULARS (Single Core)

(Separats GTP neads to be fumnished for 300, 500, 630 £ 1000 mim? cables}

5. Mo, | Daseription 'Buvefs Ragquirernant Seller's data
Manufacture Contact Person & Number
Furchase feq). Mo,
Guarantas Perod: [ Min ) €0 Manths (from date of
Commissaning) £ 66
months (from dale of
receipt ar purchaser’s
ttore] whichayer is
earlier
Appicabbe |5 £ IEC Srandard followed by A mentioned in the clayse
Vendgr
no-2 0
1 [ E TR T 4 © R D (TR S - F T |
z Type A [Un-atmoured)
z Vallage Grage {ky) 1.1k
4 Raxicriom Conductar termparature
A Continusus a0t
B Short time 2507
e Corlughor
a katerial angd Grade Az per (12,11
B Size (mm’) T 300/ 500/ 630/ 1000
mim’
LB Min mo. of wires in 2ach condugtor {Nos.] As per Manufagkurer
Standard
o Min Dia. of wires in each conductor before As per Manyfactiner
Cam pacton [ Standard
E Shape of conductor Compacted Circilar
Diarmevar grer comdductorimm) | .
LE Maximum Conduckor resistance at 20:° C Asper Tatde 2 of B
(e K] 2130
H Make of Al Fef Anrexure E
[ Insulaticers By et Tahle tof 15 093
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B5ES Rajpdhan] Poveer Lid

SP-EWLFP-01-R5

TECHNICAL SFECIFICATION OF LY POWER CARLE

A brglation Mskerial b par Cl. 3.2
[ Mominal thickness {mm)] ]
i Fir LCHBT rrm L.B
i} | For 1Cx500 man® 2.2 mm
fiil) | For 10x630 mm® 2.4 mim
) For 1100 mm? 2.8mm
C Mameter over INsulation {mim) Approx.
L] Make of insulation compound PFef: Annexure €
7 " lnnar Sheath Mot applicable
4 Aoy Nelapphicable
| FRLS Qurer Sheath {R5)
A Materal and Typs As per 36
B " tinimum Thickness Ax par Table & af 15
7008 Part-1
¢ | Cakur Black )
0 Embossing Details Az per C1L2 6B (]
ik Apprg. owerall dia. [ram)
11 Owverall order taberance -2 % forthe wal cabla
largth For the enbire order
12 Cable (wrumn
A Typee &F Drum Woodan
B Crummn Length & tokerance * At pet Spee Ol 422 4.4
L karking on Orum As per Spec, O] 4.7
O Droms provide with b5 Spirddle plate & nut Required
bolts arrangement {as per 104 14]
13 End Cap Regquired
14 Weighns
al Het Weight of cable [ Kgfkm. | — Approw
bl Weight of ermply drum kg
€ Weight of calbke with drurn ke
15 Contirmlous current ratirg for standard 1.5

condilign laid direcl
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DSES Rapdhand Power Lid

SP-EWLP-01-R5

TECHNICAL SFECIACATION OF LT FOWER CABLE

al In grownd 357 € Amp?
b] In dut 207 C ANpS
i) In @i 40° C Amps
16 Sheart covcuit corrend For 1 sec of Conductar
[kAmp}
17 El=cirical Paramelers at Maximum
Lpeerating temperature:
A AL Resistance Chmy/Em
B Resttance al 50 Cfs Chmyfkm
C I et e OhnfKm
D Eapan:iran-ce_ Wicro Farad S Km
1€ Racommendsd mimimum bending radluz | x0fD
13 Derating Factor for iodkorwing Arob-ent Ground ; Air
LM paCaturs in
a} Ar 3
L ALIE"
ch Ay 40t L
dj Aras*C
e} aArsyr C
20 Group Fackgr for fplipwing Mos. of cables Touching /£ Trefoil
land
| 3 Mos.
] 4 Mos.
¢} 5 Mors
d) |6 MNos
i1 Process gf Cross linking of Polyerhylens Dry/ Sioplas Cure
22 Type Lest Iz copy of latest valid
TTR far respacyive
Sizes enclosed T e f
e
23 FEL3 Fropenies [RS)

hygean [ndex

Az par 1% 1554, Pary

Termperature vdex

By par 15 1554, Part

Max Acid Gas Sensration

B par 15 1554, Part
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ESES SP-EYWLP-01-RE

B5ES Papahand Power Lid

TECHMICAL SPECIFICATHOMN OF LT POWER CABLE

Light Transmission 7 Smoke Density ' &s per 15 1554, Part

14.0 ANNEXTURE - D
ARMOUR COVERASE PERCENTAGE

Percenl coveraga =N x d x 100
w

Where

M = numkber of paralkel wires f Strips

d = diarmeter of wire / width of formed wires

WarxDuxCosa,

D = diameter undear arpnour

a = angle bevween armouring wire f foomed wires and axiz of cable
tan a = mx 0FC, and

= lay length of armouring wires / formed wirss.

i M armour coverage shall be provided both in cate of wires and strips.
The gap between armour wires / Formed wires shall not esceed one anmour wire /

Famnead wire space and there shall be no crass over f overriding of armour wire [
Fatrmed wire, 5o, the minimum area of covérage of armouring shall be 908
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RSES Rapdhand Poweer Lid

SP-EWLP-01-R5

TECHNICAL SPECIFICATION OF LT POWER CABLE

15.0 ANNEXTURE - E

LIST OF SUB-VENDDRS

Far cotical ibemz

Description ol Material

Sub=-vandors

E.C Grads Alurminiwrn Rod

Bharat Aluminium Co. Ltd, (BALCO]
Hindustan Alurniniwm Ca. Lid. [HINDALED)
Hatiorial Almlniaem Co. Ltd. (NALCD)

¥LFE Compound

kkalpana ndustres Lid.

KL Polyimars and Chemlcals Lid.
Cow Chemical, L0548

Boreals, Sweden

Hanwha, Seoul, South Korea

FYC Compound {RS)

Ekalpana Industres Led.

KLY Palynears and Chemicals Lvd
Universal

SCJ Plastic

Srram Palylach

| Ehri Ram Vingd, Kota

31 Strip [RS)

Tata

Balaji

Systemalic

Mica Wires Pyl Lig.

Banszal Indysirjes
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Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
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BSES rcarsns

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Record of Revision

Item/Clause No. Change in Specification Approved By | Rev
4112 GPS Coordination 01
4.5.1b Type Test 01

Annexure-H Job Card 01
Annexure-| SOP 01
3.1.12 HTAB Cable Jointing and Termination Kit 01
4113 Hydraulic Crimping 01
4.1.14 Coffin for completed joint and Joint Marker 02
3.0.0 66kV , 3CX300 Cable Joint (Including OFC Joint) 02
3.0.0 11kV , 3CX400 Cable Jointing kit 02
4.1.15 Electronic Ball Marker for 33kV and 66kV Cable Joint 02
8.0.0 Inspection Expenses 02
9.0.0 Failure Analysis and Penalty 02
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BSES

SP-HCSTJ-03-R2

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

1.0.0

A. Heat Shrinkable / Cold shrinkable Straight Joint Kits (hereinafter briefly referred to as “STJ

Scope of work

Kits"), suitable for 11 kV, 33 & 66kV XLPE cables, shall be designed, manufactured, tested,

packed and delivered by the Vendor, as per Purchaser’s requirements.

B. Supervision, during installation of joints at site if mentioned in the order.

C. During post-installation period, if a joint fails at site, the vendor shall depute a technical team to

site for a root-cause analysis of the failure of the joint, in the presence of BSES officials. An

Analysis Report shall then be submitted for BSES's review and approval. If this report

concludes the cause of failure as due to a design/manufacturing defect in a component,

then vendor shall replace all such components in the entire stock available with BSES.

2.0.0 Codes & standards

2.1.0 National Standards:

S No. Standard Number Title
Joints & Terminations of Polymeric Cables for working
2.1.1 |1S-13573: 2011 voltages from 6.6 kV up to and including 33 kV Performance
Requirements and Type Tests
IS- 7098: Part Cross-linked Polyethylene (XLPE) Insulated PVC sheathed
2.1.2 , ' cables: Part 2 - For working voltages from 3.3 kV up to and
2:1985 . i
including 33 kV
IS- 7098: Part Cross-linked polyethylene insulated thermoplastic sheathed
31993 ' Cables specification: Part 3 - For working voltages from 66 kV
' up to and including 220 KV
2.1.3 |1S-10810: 1984 Methods of test for cables

2.1.1 International Standards:

S No. Standard Number Title
Electricity Association - Technical Specification — 09 — 13
221 |EATS-09-13 Material component for use in Electric Power Cable
Termination & Joints for System voltage above 1kV up to 36 kV
2.2.2 | IEC-60183 Guide to the selection of high voltage cables
2.2.3 | IEC-885 Part 1to 3 | Electric test methods for electric cables
Power Cable Accessories for XLPE Cables above 3kV & up to
22.4 | IEC-60502-4 30 kV Test methods
Power cable with extruded insulation and their accessories for
225 | IEC-60840 rated voltage above 30 kV (Um=36 kV) up to 150 kV (Um=170

kV) - test methods and requirements.
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BSES

SP-HCSTJ-03-R2

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

3.0.0 Cable Construction

Normal sizes of XLPE cables used in BSES system and the construction features of these
cables are indicated below:
11kV, 3-core x 150 sg mm AL

11kV, 3-core x 300 sqg mm AL

11kV, 3-core x 400 sg mm AL

11kV, 1-core x 1000 sq mm AL
11kV, 1-core x 150 sg mm AL HTAB
11kV, 1-core x 15 sg mm AL HTAB
33kV, 3-core x 300 / 400 sg mm AL
66kV, 1-core x 630 sg mm AL

66kV, 1 core x 1000 sq mm AL
66kV, 3-core x 300 sg mm AL

a) Electrolytic Grade Stranded Aluminium Conductor
b) Grade: H2 / H4 as per IS: 8130/ 1984 (For Al)
¢) Stranded, compacted and circular in shape

3.1.0 | Conductor
d) Class 2
e) Longitudinal “Water-Blocking Arrangement” (or water-tight
construction or water barrier protection)

3.1.1 | Conductor Screen Extruded Semi Conducting material

312 | Insulation Extruded XLPE Insulation for 11 kV and Extruded TR-XLPE

o Insulation for 33 kV and 66 kV

313 | Insulation Screen Freely.strlppable Semi Conducting (without application of heat) for
66kV firmly bonded.

314 | Water Swell able Tape Semi-conducting Water Swell able Tape under the copper tape
on each core.

3.1.5 | Copper Tape Co_pper T_ape applied helically over the layer fO(med_py a_ppllcafuon
of insulation screen, water swell able tape and identification strip
All interstices, including center interstices filled by PP filler.48 no OFC

3.1.6 | Filler (36 single mode and 12 no multi mode) as a filler in 66 kV, 3CX300
sqmm cable only.

3.1.7 | Over all three cores Binder tape

3.1.8 | Inner Sheath Extruded Inner Sheath of Black PVC type ST-2.
a) For 11 kV 3-core Cables : Galvanized Steel flat strip armour
b) For 1-core Cables : Non-Magnetic, Hard drawn Aluminium wire

3.1.9 | Armour (flat/round)
¢) Corrugated aluminium or lead sheathed for 1core 66kV Cable
6) For 66 kV 3-core cable- Round wire AL.

3.1.10 | Binder Tape Rubberized cotton tape
Extruded outer sheath of PVC (ST-2) for 11 kV and 33 kV and

3111 | outer Sheath HDPE ST 7 for 66kV with termite- repellant and anti-rodent

properties. For 66kV , 3Cx300 extra extruded semicon/graphait
layer over HDPE ST7.
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

AB cable- conductor-conductor semicon screen- TR XPLE-insulation sc
Water Swallowable tape -Round wire armour (in the place of copper tap
Water Swallowable tape-outer sheath+massenger wire

HTAB Cable (1CX150

3112 4nd 1Cx95)

3.1.13 | OFC For 66kV, 3CX300 Cable- Single Mode-36 Nos. Multi Mode- 12 nos.
All the OFC cable is placed as filler inside the cable.

4.0.0 Straight-Through Joints (STJ)

General Technical Requirements for Straight-Through Joints (STJ) for XLPE cables are as follows:

Scope: Design, manufacture, testing and supply of Straight-Through Joint Kits for 11 kV, 33
kV & 66kV Power Cables.

Functional requirements for Heat Shrinkable / Cold Shrinkable STJ joints are given
below:

4.1.0 Heat Shrinkable / Cold Shrinkable STJ joints
Cable preparation shall be as per installation instruction sheet.

4.1.1 | Cable preparation Manufacturer shall be provide Installation instruction sheet in
every kit

Connector
For 11kV

a) Conductors to be jointed by crimping connectors

b) Annular CSA (cross-sectional area) of the ferrule shall not be
less than CSA of the conductor of the cable. Length of the ferrule
shall be sufficient to allow adequate number of crimps, to limit
temperature rise at the joint. (Vendor to furnish dimensional
drawing for ferrule, indicating crimp marks.)

c¢) For aluminium cable, the crimped ferrule shall be of aluminium
d) Refer annexure F for GA drawing of crimping ferrule

4.1.2 | Conductor Screen For 33KV and 66KV
a) Shear bolt type mechanical connector

b) Approved make:

« Tyco Electronics ( BSM-185/400-U)

* Pfisterer (332617010)

* Or equivalent make (Manufacturer shall take prior approval
from CES)

d) Maintain smooth surface over connector after cut the shear
head bolt

e) Vendor to furnish drawing for the mechanical connector
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BSES

SP-HCSTJ-03-R2

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Void filling and stress

relief over
crimped
4.1.3 | connector and cut By means of High permittivity mastic tapes / Lubricant.
point
of the insulation
screen.
By means of Tinned copper wire mesh, wrap individual core from
cu screen with 50 % overlap and continue on other side cu
Metal screen
4.1.4 continuit screen.
y Bind the copper wire mesh on copper screen with copper binding
wire
Armour / Earthing Continuity
a) By means of a combination of steel (G.I.) support ring (for
3 - core Cable) or Aluminium support ring (for 1 - core Cable)
4.1.5 | Armour bond and two nos. of stainless steel hose clips.
b) Gl Support Ring shall be ‘zinc-sprayed with central bulge /
bump’.
By means of two nos. Of tinned copper braided conductor of
- 25 sq. mm. for 11 kV
4.1.6 | Armour continuity 35 sq. mm. for 22 or 33kV and
50 sq mm for 66kV.
For 66KV, 3CX300 Cable- Single Mode-36 Nos. Multi Mode- 12 nos
416 | OFC OFC Cable shall be jointed separately. OFC joint shall not place
inside main cable joint.
Accessories
Suppression of
4.1.7 | electrical discharges Cleaning solvent /equivalent, for manual application.
over XLPE insulation
418 | Installation Instruction Ei?all be provided in English and Hindi and shall be inside every
419 | Sheet paper Tap Paper tape, required for measurements

during jointing, shall be provided inside every Kit.
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SP-HCSTJ-03-R2

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

4.1.10

Identification Tag (for
traceability)

a) An aluminum pouch with paper tag & sealing arrangement at
one end shall be provided.

b) This tag is required to be tied over the cable at one side of the
joint.

¢) The paper tag shall give following information

1) Vendor kit designation

2) Cable section/Division

3) Type of joint

4) Size of Joint

5) Make of joint

6) Voltage class

7) Serial no. of kit

8) Vendor lot & batch no

9) Month & year of manufacturing

10) Date of installation

11) Name of jointer

12) Name of vendor supervisor

13) Name of BSES supervisor

14) Remarks

41.11

Printing on each
Heat/cold shrinkable or
Moulded component

Month and year of manufacturing, batch no. /lot no., size, make,
type etc.

4.1.12

GPS Coordination

Vendor to capture GPS coordinates and shall include in job card
of each joint at their own cost.

4.1.13

Hydraulic Crimping

Using of Hydraulic crimping tool is mandatory for crimping
purpose

4.1.14

Coffin for completed
joint and Joint Marker

After successfully completion of joint, Coffin shall be made by
bidder for completed joint. Drawing shall be provided by BSES.
Excluding drawing, everything shall be in the scope of bidder.

After back filling a joint marker shall be fixed by bidder above
ground to mark the joint location. Drawing is enclosed with this
tech spec.

4.1.15

Electronic Ball Marker
for 33kV and 66kV
Cable Joint.

Passive and Active ball shall be supplied and placed at each and
every joint to mark the joint electronically. Data shall be filled by
bidder as per BSES requirement.

4.1.16

OFC

66KV, 3CX300 sgmm cable Joint for OFC shall be supplied
along with main cable joint. (36 single mode and 12 nos multi
mode OFC inbuilt inside cable). OFC joint shall be made
separately from main cable joint.

4.2.0 Only for Heat Shrinkable STJ joints
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

42.1

Stress Control System

a) The earthed insulation screen of an XLPE cable is
terminated at a suitable distance from the connector (Ferrule).
b) The stress control tube is in electrical contact with insulation
screen.

¢) Impedance of the tube shall be constant up to an

operating temperature and shall be within the range 1

x 108 ohm-cm to 8x108 ohm-cm.

d) The physical and electrical properties shall conform to EA TS
09-13.

42.1

Insulation build-up

a) Maximum three layers of insulation tubes shall be used. Total
thickness of the insulation being provided in the joint shall not be
less than 1.2 times the insulation of the cable being jointed.

b) Outer-most tube shall be screened insulating tube (dual wall
tube). This tube shall be manufactured by extrusion process.

¢) Physical and Electrical properties shall conform to EA TS 09-
13.

4.2.2

Sealing end of tube

By means of Core end sealing sleeve with red mastic coating

4.2.3

Mechanical Protection

a) For 3-core cable: By means of a rollable steel mat (with
required protective coating against corrosion)

b) For 1-core cable:

i) Copper wire mesh

ii) Adhesive coated medium wall tube

iii) One more layer of copper wire mesh

iv) Medium wall tube

4.2.4

Corrosion Protection

By means of semi-rigid tubes, internally coated with water
blocking sealant. Thick wall Insulating tube

4.3.0 Only for Cold Shrinkable ST joints

Scope:

The term cold shrink applies to materials, which are capable of shrinking without raising the
material above the ambient temperature of its immediate surroundings. The material of the rubber
insulator used in the Cold Shrink assembly shall be silicone which is factory expanded and placed
on a removable core. The removing of the core causes the cold shrink assembly to shrink. The
cold shrink assembly shall maintain a compressive force on the cable continuously throughout the
life of the product. This pressure will ensure a complete moisture seal.

By means of one piece body (splice assembly) providing stress

4.3.1 | Stress Control System : . >

control, insulation and screen continuity.

By application of mastic coated vinyl tape and armor cast
4.3.2 Mechanical Protection structural material.

The taped armor cast layer may also be sprayed with water to
hasten the curing.
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

440

Technical Particulars

Vendor shall submit Guaranteed Technical Particulars (GTP) as
per Annexure A.

4.5.0 Testing & Inspection

45.1

Type Tests
(CPRI/ERDA)

a) Straight-Through Joint shall be of type-tested quality from
CPRI/ERDA.

b) In addition to this, in case of rate contact, vendor will be
required to conduct type-testing on heat/cold -shrinkable and
moulded components, stress grading mastic, etc., in line with EA
TS 09-13 standard, at third party test laboratory once in 6
months on randomly selected sample of each voltage rating
without any commercial implication to BSES. Also special test
shall be done as per IS 13573.2.2011, Table-7 without any cost
implication to BSES. Cable for type test may be provided by
buyer at the cost of bidders.

C) If product is not type tested or test report is more than 5 years
old from CPRI/ERDA, same shall be carried out by seller, sample
shall be selected randomly by BSES, test cost to be borne by
seller. For new vendor, type test is mandatory from CPRI/ERDA
of BSES sample at their own cost. All the cost of inspector shall
be borne by seller as mentioned in inspection expenses clause

45.2

Routine &
acceptance Tests

[) All the routine and acceptance tests shall be carried out as per
EA TS 09-13 guidelines, refer Annexure C.

II) H.V. Test shall be carried out on a randomly selected and
installed Straight-Through Joint, in the presence of Purchaser’s
representative, at manufacturer’s works.

[1I) The joint shall withstand a test of 4Uo voltage for 4 hours.

4.5.6

Inspection

I) Purchaser reserves the right to inspect /witness all tests on the
STJ Kits at Seller's works at any time, prior to dispatch, to verify
compliance with the specification.

II) In-process and / or final inspection call intimation shall be
given in advance to purchaser.

45.7

Test Certificates

i) Three sets of complete Test Certificates

(Routine & Acceptance tests) shall be submitted along with the
delivery of STJ Kits.

i) Bought-out Items: Vendor shall submit Test Certificates,
lot/batch number-wise, from their sub- suppliers / principal. TC's
should clearly indicate the measured technical parameters, in
accordance with sub-supplier’s specification. (Also refer
Annexure - C)

4.6.0

Documents

“Documents” refer to Documents, Data, Manuals, etc. (Scanned
copy of signed documents also shall be part of entire soft file (e-
file) or CD.
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

4.7.0

Along with the Bid

Vendor shall submit signed 3 sets (plus 1 set of soft copy) of
following documents

a) GTP (duly filled-in) (as per Annexure — A)

b) Cross-sectional drawings for components Assembly.

c) Type Test Certificates

d) Complete Catalogue and Installation Instructions.

e) Any other document.

4.8.0

After Award Contract

Vendor shall submit signed 2 sets (plus 1 set of soft copy) of
above-mentioned documents within 15 days, for Purchaser’'s
approval.

4.8.0

“As-Built” documents

Final signed “As-built” documents for the equipment in 3 sets
(hard copy), 1 no. soft copy and 1 no. CD. These documents
shall include signed Routine & Acceptance Test Certificates also.

49.0

Packing, Marking,
Shipping, Handling
and

Storage

a). Every component / kit / box shall be properly sealed/ packed
for protection against damage. Stress grading mastic shall be
packed in air-tight / air-sealed packing.

b). Every kit box shall be wrapped in polythene covers.

c. Separate packing (sub-kits) shall be provided, for components
(given below) used in crotch area and connector area. These
sub-kits, labeled as “CROTCH KIT” and “CONNECTOR KIT’,
shall be placed inside every kit box.

i) Crotch Kit Components

--Conductive cable break-out

-- Yellow moulded wedge

-- Break-out end sealing tube

-- Break-out finger sealing tube

-- Stress grading mastic

if) Connector Kit : Components

-- Ferrule (connector)

-- Void Filling mastic (yellow)
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through

Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Markings / Labels shall be on both sides of every packed box.
1) Identification number/type designation (as per
manufacturer’s standard)

2) Voltage grade, size, description of the Kit (including the
voltage grade, size, type of the cables, for which it is to be used)
3) Batch no., lot no., etc.

4) Quantity

49.1 Identification Label 5) a) Purchase Order no. & date
b) Purchaser’'s name
¢) BSES’s SAP code number

6) Weights (kg) of each Cable Termination Kit and of each box
containing kits.
7) Manufacturer's name
8) Month & Year of Manufacturing
9) Date of packing, shelf life (if applicable)

49.2 | Transit damage The seller shaI_I be responsible for any transit damage due to
improper packing.

5.0.0 Quality Assurance Plan (QAP)

Vendor’'s Quality
5.1.0 Assurance Plan To be submitted for Purchaser’s approval.
(QAP)

Sampling Method for quality checks shall be as per

5.2.0 Sampling Method manufacturer’s standard practice / ESI guidelines and
Purchaser’s prior approval shall be taken for the same.

5.3.0 :;';‘r)]fscnon Hold- To be mutually identified, agreed and approved in Quality Plan.

6.0.0 Deviations
a) Deviations from this specification shall be listed by bidder
clause wise along with optional offer and has to submit the list
along with bid./quotation. BSES will review the deviations and if
BSES is agreed with the deviation, seller has to take written
confirmation from BSES on deviation during tender evaluation..
b) In the absence of any list of deviations from the Seller with bid
. as well as written confirmation from BSES on deviations, it will be
6.1.0 Deviations

assumed by the Buyer that the Seller complies with the
Specification fully.

¢) Any deviations mentioned in any other submitted bid
documents (i.e.in filled GTP, Catalog, BSES old approval,
buyer’s/seller’s standards etc) by seller without separate
deviation sheets will not be considered as a deviation from this
tech spec at any stage of contract.
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BSES rcarsns

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

7.0.0 Delivery
Dispatch of Material:
Vendor shall dispatch the material, only after the Routine Tests
7.1.0 | Delivery /Final Acceptance Tests (FAT) of the material withessed/waived

by the Purchaser, and after receiving written Material Dispatch
Clearance Certificate (MDCC) from the Purchaser.

8.0.0 Inspection Expenses

Inspection (i.e. routing test, acceptance test, type test, factory visit etc.) shall be done any
time by BSES on the basis of PO or may involve 31 party as per BSES requirement.
Inspection expenses like accommodation, fooding, local transport, air fair, train fair, taxi

(NCR) etc shall be borne by seller.

Any kind of test (routine/type test/acceptance test if any) at 3 Jab (i.e. CPRI/ERDA/NABL
approved lab) shall be carried out by seller at their own cost. BSES may witness the test and
the expenses like accommodation, fooding, local transport, air fair, train, taxi etc. shall be

borne by seller.

Above expenses shall be applied at each and every inspection and shall stand till closing of

PO/WO/Rate contracts etc.

9.0.0 Failure Analysis and Penalty

Failure of joint shall be analyzed by BSES and Vendor jointly. Joint failure in regards to poor
quality joint, poor work man ship, etc. shall be in the account of vendors. Losses due to
failure shall be recovered from vendor in case of warranty.
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Annexure - A: Guaranteed Technical Particulars (GTP)

The Vendor is deemed to have examined all parts of the Specification documents and to have been
fully informed, as to the nature of work and the conditions related to its performance.

S No. | Description Purchase requirement Vendor’s data

1 Manufacturer’'s name
2 Purchase Order no. & date

60 Months (from date of
commissioning) / 66 Months
3 Guarantee Period (minimum) (from date of receipt at
Purchaser’s store),whichever

is earlier

Applicable IS/ IEC Standard
followed by Vendor (incl. type
test

standard)

5 Voltage Grade (kV)

Lightning Impulse Voltage

5.1 Withstand Test
50 4Uo AC voltage withstand test To be conducted on Installed
' for 4 hours joint at works
6 Continuous operating 90 deg. C
temperature

7 Functional Requirements
Method of Stress Control and

71 Discharge Suppression
79 Method of Insulation build-up
) and screening
Method of earth bond
73 a) Size and no. of braids

b) Size of armour support
¢) No. of hose clips

Method of mechanical protection
7.4 | a) for 3-core Cable
b) for 1-core Cable

Method of protection against
corrosion (type & coating
thickness of protective layer on
steel mat)

7.5

Method of conductor continuity
7.6 | a) For crimping connector
b) For mechanical connector
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Description of items in the

8 Kit, which are imported /sourced
From Principal /Sub-suppliers
Names of items in the Kit and
9 their respective shelf life (months
| years)
Kit Content Table (KCT)
10 enclosed? (Refer Annexure — B) Yes/No
Drawing for connector (ferrule) Y_es/ No
11 (If yes, mention the document
enclosed
reference)
12 Is Annexure - D (Technical
Deviation Sheet) duly filled-in?
Packing (Qty) 1no
13 i) Packing of every Kit -- No. of Kits per Box
h) Group Packing -- No. of Boxes
Yes / No
14 Installation Procedure enclosed? (If yes, mention the
document reference)
Quality Assurance Programme
15 (QAP for. raw materlals, in- ves / No
process inspection, factory
testing) is enclosed?
Whether all heat-shrinkable and
: Yes / No
moulded components of the kit .
) (If yes, details of test
meet the requirements of and
16 . report no. /Date /name
have been tested in accordance of test laboratory to be
with EA TS -09-1 3.(for heat- ratory
: . mentioned.)
shrinkable joints)
Type Test Reports (TTR)
(Relevant test report no. & date,
With type, size, other details of
each type of Kit.)
a) Prepared Joint:
17 | CPRITTR as perBIS/ IEC Yes/No
Yes/No
enclosed?
b) Loose Components:
CPRI TTR as per EA TS 09-13
enclosed?
Printing details on each of (Mention the text, presently
18 | the Heat- shrinkable and printed on each of the
Moulded components component)
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

OFC kit (66kV, 3CX300 sgmm

cable) Yes/no

19

Annexure - B: Kit Content Table (KCT)
Vendor shall submit KCT as a consolidated table, consisting of all data, such as:

A. Heading
1. Voltage grade, size, description of the Kit
(Including the voltage grade, size, type of the cables, for which it is to be used)
2. Type designation (as per manufacturer’s standard)

B. Details / Parameters (For each component/item of the KCT)
1. Lot no. /Batch no., etc.
2. Item number (manufacturer’s standard)
3. Description
a) Material, type, make and grade
b) Dimensions cross sectional area
c¢) Colour,
d) Other description, if any
. Function of the item
. Quantity
6. Make/Name/Location of manufacturer/sub-vendor
a) Minimum supplied (or in expanded form) diameter
b) Maximum freely recovered diameter
7. a) Minimum supplied (or in expanded form) thickness
b) Maximum freely recovered thickness

[

C. Notes on the KCT

Markings, printings and other details for individual/group of components is to be mentioned on KCT. For
example:

a) Printing of item code, size, batch no., etc.

b) Printing on components

c¢) Other embossing or engraving, it any.

(Note: Vendor may attach an Annexure, for any additional information, if required.)
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Annexure - C: Routine and Acceptance Test

A. Visual Examination

Condition of selected items / components, as per sampling method, shall be recorded. Some of the
normal check-points can be as follows:

1. Every component shall be verified in quantity and description as per KCT.

2. All items shall be free from any defects, pin holes, cracks, etc.

3. Metallic components to be free from sharp edges.

B. Measurements of Dimensions

(Required / observed dimension — length, diameter, etc.)
1. Supplied dimensions

2. Recovered dimensions

C. Destructive Testing

On various heat-shrinkable / moulded components of ready Kits (items 3 and 4 are applicable only for
heat-shrinkable components)

1. Tensile Strength

. Wall Thickness Ratio

. Heat Shock

. Longitudinal Change, after full recovery
. Ultimate Elongation

. Low Temperature Flexibility

. Dielectric Strength

. Volume Resistivity

O ~NO UL WN

Routine Test Reports (RTR) (Typical)

Each RTR shall clearly indicate P.O. no. & date and also BSES’s SAP code no. RTR shall record the
serial numbers of the kits selected, as per vendor’'s sampling method. Following details, besides
vendor’'s/manufacturers standard check-points, shall appear in every RTR.
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BSES wremasn

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Annexure - D: Deviation Sheet

Sr No. Clause No. Deviation

Annexure - E: Service Conditions

(Atmospheric conditions in Delhi)

a) | Average grade Soil Condition

b) | Maximum altitude above sea level 1000 M

c) | Ambient Air temperature Highest 50 Deg C, Average 40 Deg C
d) | Minimum ambient air temperature 0DegC

e) | Relative Humidity 100 % Max

f) | Thermal Resistivity of Soil 150 Deg C cm/W

g) | Seismic Zone 4

h) | Rainfall 750 mm concentrated in four months
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SP-HCSTJ-03-R2

BSES

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through

Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Annexure - F: Aluminium crimping-type Ferrule for compacted circular conductor only for

Heat Shrink joints
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BSES

SP-HCSTJ-03-R2

Technical Specification For Heat Shrinkable And Cold Shrinkable Straight Through
Jointing Kit (11 kV, 33 kV, 66 kV XLPE Insulated Cables)

Annexure — G: Strip type Gl canister (V.B. Can) for joint protection only for Heat Shrink

Joint
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BSES

Annexure-H

Job Card For Cable Jointing Work

BSES Rajdhani Power Ltd.

Divisionl | Purposel | Project / Scheme | | | 0&M
Contractorl I
Voltage Grade| 11kv] 33kv] 66kv] LIKVILT | ]
No. of cores| 1) | 3| | 3.5/4] |
Cable Size: 1000 /800 /630 /500 /400 /300 /240/225/ 185 / 120 / 95/ 70 / 50/25 sqmrr
Type of Joints No. of Joints Docate No. IR Ref.
Single Double
XLPE/XLPE(or PVC/PVC) Straight Through Joints
XLPE/PILCA Transition Joint
Jointing Details PILCA/PILCA Straight Through Joints
XLPE Indoor Termination
XLPE Outdoor Termination
PILC Indoor Termination
PILC Outdoor Termination
Feeder Details From | | To|
Location From | | To|
Landmark:
Fault Occurance Date:
Job Allocated By: PWT Ref:
Date Time Date Time
Date and Time of Spiking I I I Work Completed On:I I I
Digging Details (In Meter) Length: Wedthl I Depth:

Details of cable laid

Contractor Supervisor :

Size: Length (In Meter)l I

Signature :

Jointer Details:

Date :

Stage Verification

Stage/Work Verification Name & Signature

Date & Time

ie : Digging / Jointing etc.

Scrap Details including Qty:

New Kit Details:

Old Kit Details:

Type of Fault:

Remark If any :

Job Certified By :

Shift Incharge

Name Signature

Date

1* COPY - BILLING COPY

Registered Office: BSES Rajdhani Power Ltd. BSES Bhawan, Nehru Place, New Delhi-110019
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Annexure-I

SOP FOR REPAIRING OF CABLE FAULT (Shall be part of PO)

SI. Activity Responsibility
No.
Initiation
1 Identify and isolate fault and inform GNIIT in | Break down team
case of cable fault
2 | Updation of the details in OMS against GNIIT
respective feeder tripping event.
Fault Location
1 Information sent to FLC team and SDO. GNIIT
Mobilize FLC team and cable jointing SDO
contractor.
3 Identification of fault location FLC Team
Preparation for Jointing
1 Seeking permission from road owning agency | SDO
2 Payment of RR charges to Road owning agency Finance
3 Digging Cable jointing contractor
4 Cut faulty section and Pre-test (HV test) cable | Cable jointing contractor
for multiple fault
5 BOQ estimation for jointing work ( type, size | Cable jointing contractor
and length of cable, type of jointing kit)
6 | Filling material reservation slip ( MRS) in SDO
SAP
7 | Issuing and transporting material from store. | Cable jointing contractor
Jointing
1 Cable preparation ( overlap length of cable, Cable jointing contractor (for jointing
slide of armour, build up with inner sheath details refer to manufacturer instruction
etc) manual)
2 Copper tape shields
3 Core preparation
4 | Location of parts in completed joints
5 Earthing of connection
6 Completion of joints
7 | Take Photographs before, during and after SDO
jointing and send to CES
8 Supervision during jointing SDO
9 Sending failed joint to Division store Cable jointing contractor
Completion and reporting
1 Intimate to breakdown team about joint Cable jointing contractor
completion.
2 Conduct HV test Break down team
3 | Restore of Supply through jointed cable Break down team
4 | Backfilling and compaction of excavated soil | Cable jointing contractor
5 Completion information in Job Card (Details | Cable jointing contractor
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Annexur

e-1

of work done, material consumption, location,
feeder name and joint tag no., date, supervisor
name, jointer name) sent to SDO

6 Above information sent to GNIIT SDO
7 Send information about GPS location of SDO
Cable fault to GIS
8 daily report of cable jointing to CES Division Head
9 | Updation of information in OMS including GNIIT
supervisor name, jointer name, feeder name
10 | Information to include GPS location of cable | GNIIT

fault.

Special Note-

1) Joints to be done preferably during day. In case of constraints, DGM (O&M) to
authorize for night time jointing with supervisor

2) Daily joint report to be shared with CES

3) Bi-monthly analysis of faulty joint for ensuring warranty compliance to be

organized at circle level by contractor in
4) Certification of job card for payment by
compliance CES to check any gaps.

23 of 24

presence of DGM (O&M) and CES
DGM (O&M) subject to OMS




ANNEXURE- J-DETAIL OF CABEL JOINT MARKER (RCC) -BSES

Reinforcement Detail

3-Y6-250

BRPL . e

CABLE JOINT‘ S0 mm cover (typ> | |
| |
G.L G.L IS

7~ —~ 1 600.0 | |

3_Y6_75 | |

300.0

Notes:-

RCC Cable Joint marker with 6 mm Dia. Rod and M25 concrete grade.

The letter/word shall be engraved on both the side route marker.

£20.0

All dimentions are in mm unless specified.

Thickness of RCC shall be 75mm.

Yellow colour shall be visible above ground level above ground.

Each Cable Joint marker to be placed at each joint location

N|O ORI WOIN |~

All kind of paint on route marker shall be in the scope of manufacturer.

DRAWN R.K.JANA TITLE:-
CHECKED P.B DETAIL OF CABLE
REVIEWED AT JOINT MAKER BSES Rajdhani Power Ltd|
APPO. V.P. (RCC). DWG. NO.
DATE 25-04-2017 BSES-JM-RCC-01, RO
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BSES s

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 KV, 33 KV,
66 KV Cables)
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Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 KV, 33 KV,
66 KV Cables)

Record of Revision

Item/Clause No. Change in Specification Approved By | Rev
3.14 HTAB Cable Jointing and Termination Kit 02
4.21e GIS Termination kit-Plug in Type 01
4.21a Hydraulic Crimping 02
4.5d Type Test 02
Annexure-H Job Card 02
Annexure-| SOP 02
3.00 lE(SlftS)kV , 3CX300 Cable Termination (Including OFC 03
3.0.0 11kV , 3CX400 Cable Termination kit 03
4.2.1.(h) Long barrel lugs 03
8.0.0 Inspection Expenses 03
9.0.0 Failure Analysis and Penalty 03
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BSES

SP-HSGTK-04-R3

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 KV, 33 KV,

66 KV Cables)

1.0.0 Scope of work
Heat Shrinkable & GIS Termination Kits, suitable for 11 kV & 33 kV, 66KV XLPE | PILC cables, shall

be designed, manufactured, tested, packed and delivered by the Vendor, as per Purchaser's

requirements.
2.0.0 Codes & standards
2.1.0 National Standards:

SL Standard Number Title
Joints & Terminations of Polymeric Cables for working
2.1.1 IS - 13573: 2011 voltages from 6.6 kV up to and including 33 kV Performance
Requirements and Type Tests
IS — 7098 Part 2 - Cross-linked Polyethylene (XLPE) Insulated PVC sheathed
21.2 ' cables : Part 2 : For working voltages from 3.3 kV up to and
1985 . .
including 33 kV
213 |IS-692: 1994 Paper insulated Iea_d-she_athed cables (I?I_LC)_ for rated
voltages up to and including 33 kV specification
213 | 1S-10810: 1984 Methods of test for cables

2.1.1 International Standards:

S No. Standard Number Title
Electricity Association - Technical Specification -09-13
Material component for use in Electric Power Cable
221 |EATS-09-13 Termination & Joints for System voltage above 1000 V up to 36
kV
222 | IEEE - 48 Standards Test.Procedures and requi_rements for high
voltage alternating current cable termination
223 | IEC-60183 Guide to the selection of high voltage cables
224 | IEC - 885 Part 1-3 Electric test methods for electric cables
Power cable with extruded insulation and their accessories for
225 | IEC-60840 rated voltage above 30 kV (Um=36 KV) up to 150 KV (Um=170

KV) - test methods and requirements.
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BSES oo

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 KV, 33 KV,
66 KV Cables)

3.0.0 Cable Construction

Normal sizes of XLPE cables used in BSES system and the construction features of these
cables are indicated below:
11kV, 3-core x 150 sqg mm AL
11kV, 3-core x 300 sqg mm AL
11kV, 3-core x 400 sqg mm AL
11kV, 1-core x 1000 sq mm AL
11kV, 1-core x 1000 sq mm AL
11kV, 1-core x 150 sq mm AL HTAB
11kV, 1-core x 15 sq mm AL HTAB
33kV, 3-core x 300 / 400 sq mm AL
66kV, 1-core x 630 sq mm AL
66kV, 1 core x 1000 sq mm AL
66kV, 3-core x 300 sqg mm AL

PILC type Cables:
3-core 240 or 300 sq. mm. Al

For XLPE :

a) Electrolytic Grade stranded Aluminium Conductor / Annealed
Copper Conductor

b) Grade: H2/ H4 as per IS: 8130/84 (For Al)

3.1.0 | Conductor c) Shape: Compacted Circular

d) Class 2

For PILC :

a) 11 kV : sector-shaped

b) 33kV: oval-shaped

For XLPE :

Extruded Semi Conducting material

For PILC :

11 kV : no conductor screen 33 kV : carbon paper

3.2.0 Conductor Screen

For XLPE: Extruded XLPE up for 11 kV and TR XLPE for 33 kV,
3.3.0 Insulation 66 kV and HTAB cable Insulation
For PILC: Layers of impregnated papers

For XLPE :

a) Freely strippable Semi Conducting ( without application of heat)
for 66KV firmly bonded

3.4.0 | Insulation Screen b) Copper Tape (Not applicable for HTAB)

For PILC :

a) 11 kV : absent (Belted)

b) 33kV: metallised paper tape
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BSES

SP-HSGTK-04-R3

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 KV, 33 KV,

66 KV Cables)

3.5.0

Water Swellable
Tape

For XLPE: Semi-conducting Water Swellable Tape shall be
provided under the copper tape on each core.
For PILC : not applicable

3.6.0

Filler

For XLPE: All interstices, including centre interstices filled by PP
filler.

Special Note- for 66kV 3CX300 sgmm cable only-36 nos. single
mode and 12 nos. multi modes OFC are also inbuilt as filler.

For PILC :

a) 11 kV : Crushed paper filler

b) 33kV: Jute twine

3.7.0

Over all three cores

XLPE : Binder tape

PILCA :

11 kV : belt paper

33kV: Copper Woven Fabric tape

3.8.0

Inner Sheath

For XLPE: Extruded Inner Sheath of Black PVC type ST-2.
For PILC : Lead alloy sheath

3.9.0

Bedding Tape

For XLPE: not applicable
For PILC: two layers of paper, followed by compounded
(bituminized) cotton tape.

3.10.0

Copper Woven
Fabric Tape (CWF
tape)

For XLPE : not applicable

For PILC :

a) 11 kV : absent (Belted cable)

b) 33 kV : applicable for screened cable

3.11.0

Armour

For XLPE :

a) Galvanised Steel round Wires/ Galvanised steel flat strip
armour (For 3 core cables)

b) Hard drawn Aluminium Wire (For 1 core cables)

c) Aluminium or lead sheathed for 1Core 66KV cables

For PILC :

a) 11 kV double steel tape armour

3.12.0

Binder Tape

For XLPE: Rubberised cotton tape

3.13.0

Outer Sheath

For XLPE:

Extruded outer sheath of PVC (ST-2) for 11 KV/ 33 KV and HDPE
for 66KV Cable with termite- repellent.

For 66Kv, 3CX300 Cable- HDPE extruded semicon layer or HDPE
with graphite layer.

For PILC :

compounded (bituminised) Jute/PVC

3.14.0

HTAB Cable
(1CX150 and
1CX95)

AB cable- conductor-conductor semicon screen- TR XPLE-insulation §
Water Swallowable tape -Round wire armour (in the place of copper tz
Water Swallowable tape-outer sheath+massengre wire

4.0.0 Cable Termination Kits
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BSES oo

Technical Specification For Heat Shrinkable And GIS Cable Termination Kit (11 KV, 33 KV,

66 KV Cables)

General Technical Requirements for Cable Termination Kits are as follows:

41.0

Scope

Design, manufacture, testing and supply of Cable Termination Kits
for H. T. Power Cables.

4.2.0

Functional
Requirements

4.2.1.

Conductor
Connection

a) Lug connection by crimping using hydraulic crimping tools, plug
in type shall be for GIS. Using Hydraulic crimping tools is
mandatory.

b) Sizes of lugs are standardised as follows:

1. For 120 sq. mm. PILC cable and 150 sq. mm. XLPE cable, the
lug suitable for 150 sq. mm. XLPE cable shall be used.

2. For 240 sq. mm. PILC cable and 300 sq. mm. XLPE cable, the
lug suitable for 300 sq. mm. XLPE cable shall be used.

3. For 11Kv, 3CX400 lug shall be 400 sgmm.

c¢) For aluminium cable, the lug shall be of aluminium

d) Bi-metallic type lug having an aluminium barrel and a copper
palm shall be considered for termination kit for RMU application.
Refer Annexure E for details.

e) For GIS cable termination kits: Plug in type, Conductor
connection assembly shall be by standard method of split, silver-
plated copper cone and pressure-fit contact assembly or as per
manufacturer's standard.

f) For 66KV 1cX1000 or 630mm2 aluminium lugs shall be used.
g) For 66Kv , 3CX300 lug shall be 300 sqmm.

h) All the lugs shall be long barrel.

422

Stress Control
System

a) The earthed insulation screen of an XLPE cable is terminated at
a suitable distance from the conductor.

b) The tube is in electrical contact with insulation screen.

c) Impedance of the tube shall be constant up to an operating
temperature and shall be within the range 1x10% ohm-cm to 8x10
% ohm-cm.

d) Length of stress control tube for 11 kV and 33 kV shall be 130
mm and 260 mm respectively.

e) The physical and electrical properties shall conform to ESI 09:
13.

f) For GIS cable termination kits Stress control shall be by means
of a polymeric stress cone. External profile of the cone shall
match inner profile of GIS epoxy bushing. Vendor shall specify the
material (EPDM / Silicone) of the cone.

4.2.3

Insulation
Protection

a) XLPE insulation shall be protected by means of an outer tube,
resistant to tracking and weathering.

b) One end of the tube shall be coated internally with red sealant
mastic for a length of 50 mm.

c¢) Physical and Electrical properties shall conform to ESI 09: 13.
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4.2.31

Outer Anti-tracking
Tube

Outer length of the tube shall be controlled by providing creepage
Extension Shed having the same material composition as the tube.
These lengths are given in the table below: Creepage distance
shall be 31mm/kv minimum.

OFC (66Kv, Termination kit for OFC (36 single mode and 12 nos. multi mode
4.2.3.1 | 3CX300 sgmm . . L .
)shall be supplied along with termination kit.
cable)
Cable System Length of tube (mm) Creepage Extension Shed (No.)
Voltage Cores Indoor Outdoor Indoor Outdoor
450 :
11 kV 3 - core (650 for RMU) 650 Nil 2
1 - core 340 340 NIL 2
3 - core 800 1200 2 5
33 kV
1 - core 600 600 2 5

4233

Oil Barrier Tube
(applicable for PILC
cable termination)

a) Transparent tube is used for restoring the insulation provided by
belt paper, which is terminated at the crotch.

b) 33 kV PILC Termination: The oil barrier tube provides an oil-
resistant layer to contain impregnating compound within, thus
preventing anti-tracking tube coming in contact with the
impregnating compound.

424

Environmental
Sealing System

a) Red Sealant Mastic Tape: This tape, used for sealing at ends,
shall be synthetic rubber-based and resistant to tracking and
weathering. Sufficient quantity of this tape shall be provided.

b) Lug-sealing Sleeve: It shall have the same material composition
as outer anti-tracking tube. The sleeve shall be fully coated
internally with red sealant mastic tape. Length of the sleeve shall
be so as to cover half length of the lug barrel and an equal length
of track-resistant tube.

c) Conductive Break-out: It shall be provided over the crotch for 3-
core cables. The break-out base shall overlap PVC outer sheath
by a 50 mm. minimum.

d) For GIS termination kits : Environmental sealing of cores below
the switchgear shall be by means of a trifurcation kit, consisting of
heat shrinkable conductive break-out and heat-shrinkable
conductive tube of total length of 6 metres supplied in one roll.
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a) Earth Bond Assembly shall comprise of copper braided
conductors as earthing conductors, Gl armour support ring (non-
split type) and two stainless steel hose clips.

b) For GIS termination kit The earthing arrangement for 3-core
cables shall be the same as stated under 'a' above.

4.2.5 | Earth Bond System | c) Two nos. copper braided conductors shall be of size: 25 sq. mm.
for 11 kV cables, 35 sq. mm. for 33 kV cables and 50 sq. mm.
d) Length of the copper braided conductor shall be 750 mm.
e) Each copper braided conductor shall be supplied with copper
lug, crimped at one end. Size of lug : 70 sq. mm. for 11 kV and 120
sq. mm. for 33 kV.
Following materials are required for use during cable termination :
a) Silicone-based compound Required for filling-in minute services/

Suppression of surface cracks over XLPE insulation.
4.2.6 | electrical b) Polymeric mastic Required for application over semicon screen,
discharges for, eliminating any air-entrapment at any cut point on the surface.

It should have sufficient elongation and electrical properties
compatible with stress control tube.

427 Installation. It shall be in English and Hindi language and shall be provided

- Instruction Sheet inside every Kkit.
4.2.8 _IFfzger Measuring Required for use during cable preparation / terminations.
43.0 Technical Vendor shall submit Guaranteed Technical Particulars (GTP) as
e Particulars per Annexure A.

Termination Kit shall be of type-tested quality. In the absence of
type test or in the case of type test is more than 5 years old, seller
shall carry out the type test from CPRI/ERDA from BSES sample

4.4.0 | Type Tests at their own cost.BSES may witness type test if required. All the
cost of inspector shall be borne by seller as mentioned in
inspection expenses clause. For new vendor, type test is
mandatory from CPRI/ERDA of BSES sample at their own cost.

4.5.0 | Testing & Inspection

a) Tests

All the routine and acceptance tests shall be carried out as per ESI
guidelines. (Also refer Annexure -C)

b) Inspection

1) Buyer reserves the right to witness all tests specified on
individual H. S. components, Moulded components or completed
Cable Termination Kit.

2)Buyer reserves the right to inspect Cable Termination Kit at the
Seller's works at any time, prior to dispatch, to verify compliance
with the specification.

3) In-process and final inspection call intimation shall be given in
advance to purchaser.

c) Test Certificates

Three sets of complete Test Certificates (Routine & Acceptance
tests) shall be submitted along with the delivery of Cable
Termination Kits.
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d) Type Test

a) Straight-Through Joint shall be of type-tested quality from
CPRI/ERDA.

b) In addition to this, in case of rate contact, vendor will be required
to conduct type-testing on heat/cold -shrinkable and moulded
components, stress grading mastic, etc., in line with EA TS 09-13
standard, at third party test laboratory once in 6 months on
randomly selected sample of each voltage rating without any
commercial implication to BSES. Also special test shall be done as
per IS 13573.2.2011, Table-7 without any cost implication to
BSES. Cable for type test may be provided by buyer at the cost of
bidders.

C) If product is not type tested or test report is more than 5 years
old from CPRI/ERDA, same shall be carried out by seller, sample
shall be selected randomly by BSES, test cost to be borne by
seller. For new vendor, type test is mandatory from CPRI/ERDA of
BSES sample at their own cost. All the cost of inspector shall be
bornee by seller as mentioned in inspection expenses clause

4.6.0

Documents

"Documents" refer to Documents, Data, Manuals, etc. (Scanned
copy of signed documents also shall be part of entire soft file (e-
file) or CD.)

4.6.1

Along with the Bid

Vendor shall submit signed 3 sets (plus 1 set of soft copy) of
following documents:

a) GTP (duly filled-in) (as per Annexure - A).

b) Cross-sectional drawings for components Assembly

c) Type Test Certificates

d) Complete Catalogue and Instructions.

e) Any other document.

46.2

After Award of
Contract

Vendor shall submit signed 2 sets (plus 1 set of soft copy) of above
mentioned documents within 15 days, for Purchaser's approval.

4.6.3

"As-Built"
documents

Final signed "As-built" documents for the equipment in 3 sets (hard
copy), 1 no. soft copy and 1 no. CD. These documents shall
include signed Routine & Acceptance Test Certificates also.

4.7.0

Packing, Marking,
Shipping, Handling
and Storage

Every component/kit/box shall be properly sealed/ packed for
protection against damage.
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Markings / Labels shall be on both sides of every packed box.

1) Identification number/type designation (as per manufacturer's
standard)

2) Voltage grade, size, description of the Kit (including the voltage
grade, size, type of the cables, for which it is to be used)

3) Batch no., lot no., etc.

4) Quantity

5) a) Purchase Order no. & date

Identification .
a) Labels: b) Purchaser's name
’ c) BSES's SAP code number

6) Weight (kg) of each Cable Termination Kit and of each box
containing Kits.
7) Manufacturer's name
8) Month & Year of Manufacturing
9) Date of packing, Shelf life (if applicable)
10) In case, the termination kit is for RMU, following text shall be
written in bold letters, with higher font size : "For RMU Application".

b) Transit damage The seller shall be responsible for any transit damage due to

improper packing.

5.0.0 Quality Assurance

QA)

5.1.0

Vendor's Quality

To be submitted for Purchaser's approval.

Plan (QP)
Sampling Method for quality checks shall be as per
5.2.0 | Sampling Method manufacturer's standard practice / ESI guidelines and Purchaser's
prior approval shall be taken for the same.
5.3.0 Inspection Hold- To be mutually identified, agreed and approved in Quality Plan.

Points

6.0.0 Deviations

6.1.0.

Deviations

a) Deviations from this specification shall be listed by bidder clause
wise along with optional offer and has to submit the list along with
bid./quotation. BSES will review the deviations and if BSES is
agreed with the deviation, seller has to take written confirmation
from BSES on deviation during tender evaluation..

b) In the absence of any list of deviations from the Seller with bid
as well as written confirmation from BSES on deviations, it will be
assumed by the Buyer that the Seller complies with the
Specification fully.

¢) Any deviations mentioned in any other submitted bid documents
(i.e.in filed GTP, Catalog, BSES old approval, buyer’s/seller's
standards etc) by seller without separate deviation sheets will not
consider as a deviation from this tech spec at any stage of

contract.
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7.0.0 Delivery

Despatch of Material: Vendor shall despatch the material, only
after the Routine Tests/Final Acceptance Tests (FAT) of the
material withessed/waived by the Purchaser, and after receiving
written Material Despatch Clearance (MDC) from the Purchaser.

7.1.0. | Delivery

8.0.0 Inspection Expenses

Inspection ( i.e. routing test, acceptance test, type test, factory visit etc.) shall be done any
time by BSES on the basis of PO or may involve 3™ party as per BSES requirement.
Inspection expenses like accommodation, fooding, local transport, air fair, train fair, taxi
(NCR) etc shall borne by seller.

Any kind of test (routine/type test/acceptance test if any) at 3 lab (i.e. CPRI/ERDA/NABL
approved lab ) shall be carried out by seller at their own cost. BSES may witness the test and
the expenses like accommodation, fooding, local transport, air fair, train, taxi etc. shall borne
by seller.

Above expenses shall be applied at each and every inspection and shall stand till closing of
PO/WO/Rate contracts etc.

9.0.0 Failure Analysis and Penalty

Failure of joint shall be analyzed by BSES and Vendor jointly. Joint failure in regards to poor
quality joint, poor work man ship, etc. shall be in the account of vendors. Losses due to
failure shall be recovered from vendor in case of warranty.

Annexure — A: Guaranteed Technical Particulars (GTP)

The Seller is deemed to have examined all parts of the Specification documents and to have been
fully informed, as to the nature of work and the conditions related to its performance.

S No. Description Purchase requirement Vendor’s data
1 Manufacturer’'s name
2 Purchase Order no. & date

60 Months (from date of
commissioning) / 66 Months (from
date of receipt at Purchaser’s
store), whichever is earlier

3 Guarantee Period (minimum)

Applicable IS/ IEC Standard
4 followed by Vendor (incl. type
test standard)

5 Voltage Grade (kV)
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Lightning Impulse Voltage

51 Withstand Test
59 4Uo AC voltage withstand test To be conducted on Installed joint
' for 4 hours at works
6 Continuous operating 90 deg. C
temperature
7 Functional Requirements
Method of Stress Control and
7.1 . )
Discharge Suppression
79 Method of Insulation build-up
' and screening
Method of earth bond
73 a) Size and no. of braids

b) Size of armour support
c) No. of hose clips

Method of mechanical protection
7.4 a) for 3-core Cable
b) for 1-core Cable

Method of protection against
corrosion (type & coating
thickness of protective layer on
steel mat)

7.5

Method of conductor continuity
7.6 a) For crimping connector
b) For mechanical connector

Description of items in the
8 Kit, which are imported /sourced
From Principal /Sub-suppliers

Names of items in the Kit and

9 their respective shelf life (months
| years)
Kit Content Table (KCT)
10 enclosed? (Refer Annexure — B) Yes/No
Drawing for connector (ferrule) Yes/No
11 (If yes, mention the document
enclosed
reference)
12 Is Annexure - D (Technical
Deviation Sheet) duly filled-in?
Packing (Qty) 1 no
13 i) Packing of every Kit -- No. of Kits per Box
h) Group Packing -- No. of Boxes
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Yes / No
14 Installation Procedure enclosed? | (If yes, mention the document
reference)
Quality Assurance Plan
15 (QAP for. raw mgterlals, in- Yes / No
process inspection, factory
testing) is enclosed?
Whether all heat-shrinkable and
moulded components of the kit Yes / No
16 meet the requirements of and (If yes, details of test report no.
have been tested in accordance | /Date /name of test laboratory to be
with EA TS -09-1 3.(for heat- mentioned.)
shrinkable joints)
Type Test Reports (TTR)
(Relevant test report no. & date,
With type, size, other details of
each type of Kit.)
a) Prepared Joint: Yes/No
17 CPRITTR as per BIS/ IEC
enclosed?
b) Loose Components: Yes/No
CPRITTR as per EA TS 09-13
enclosed?
Printing details on each of ,
18 the Heat- shrinkable and (Mentlon the text, presently
printed on each of the component)
Moulded components
19 OFC kit (66KV, 3CX300 sgmm Yes/no

cable)

Annexure — B: Kit Content Table (KCT)

Vendor shall submit KCT as a consolidated table, consisting of all data, such as:

A. Heading
1. Voltage grade, size, description of the Kit
(Including the voltage grade, size, type of the cables, for which it is to be used)

2. Type designation (as per manufacturer’s standard)

B. Details / Parameters
(For each component/item of the KCT)
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1. Lot no. /Batch no., etc.

2. ltem number (manufacturer’s standard)
3. Description

a) Material, type, make and grade

b) Dimensions cross sectional area

c) Colour,

d) Other description, if any

4. Function of the item
5
6
7

~— ~— ~— ~—

Quantity

Make/Name/Location of manufacturer/sub-vendor

a) Minimum supplied (or in expanded form ) diameter
b) Maximum freely recovered diameter

8. a) Minimum supplied (or in expanded form ) thickness
b) Maximum freely recovered thickness

C. Notes on the KCT

Markings, printings, other details for individual/group of components are to be mentioned on KCT. For
example:

a) Printing of item code, size, batch no., etc.

b) Printing on components

c¢) Other embossing or engraving, it any.

(Note: Vendor may attach an Annexure, for any additional information, if required.)

Annexure — C: Routine and Acceptance Test

A. Visual Examination

Condition of selected items / components, as per sampling method, shall be recorded. Some of the
normal check-points can be as follows:

1. Every component shall be verified in quantity and description as per KCT.

2. All items shall be free from any defects, pin holes, cracks, etc.

3. Metallic components to be free from sharp edges.

B. Measurements of Dimensions

(Required / observed dimension — length, diameter, etc.)
1. Supplied dimensions

2. Recovered dimensions

C. Destructive Testing
On various heat-shrinkable / moulded components of ready Kits
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Items 3 and 4 are applicable only for heat-shrinkable components)
. Tensile Strength

. Wall Thickness Ratio

. Heat Shock

. Longitudinal Change, after full recovery

. Ultimate Elongation

. Low Temperature Flexibility

. Dielectric Strength

. Volume Resistivity

—

O~NO O, OWON -

D. Routine Test Reports (RTR)

(Typical)

Each RTR shall clearly indicate P.O. no. & date and also BSES’s SAP code no. RTR shall record the
serial numbers of the kits selected, as per vendor's sampling method. Following details, besides
vendor's/manufacturers standard check-points, shall appear in every RTR.

Annexure — D: Technical Deviation Sheet

Sr No. Clause No. Deviation

Annexure — E: Service Conditions
(Atmospheric conditions at Site)

1 | Delhi
a) é\éir;ggng?rade Atmospheric Heavily Polluted, Dry
b) | Maximum altitude above sea level | 1000 M
c) | Ambient Air temperature Highest 50 deg C, Average 40 deg C
d) Minimum ambient air 0degC
temperature
e) | Relative Humidity 90 % Max
f) | Thermal Resistivity of Soil 150 Deg. C cmm
g) | Seismic Zone 4
h) | Rainfall 750 mm concentrated in four months
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Annexure — F: Bimetallic Aluminium | Copper Lug
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Annexure — G: Aluminum Lug For XLPE Cable
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Annexure-H

Job Card For Cable Jointing Work

BSES Rajdhani Power Ltd.

Divisionl | Purposel | Project / Scheme | | | 0&M
Contractorl I
Voltage Grade| 11kv] 33kv] 66kv] LIKVILT | ]
No. of cores| 1) | 3| | 3.5/4] |
Cable Size: 1000 /800 /630 /500 /400 /300 /240/225/ 185 / 120 / 95/ 70 / 50/25 sqmrr
Type of Joints No. of Joints Docate No. IR Ref.
Single Double
XLPE/XLPE(or PVC/PVC) Straight Through Joints
XLPE/PILCA Transition Joint
Jointing Details PILCA/PILCA Straight Through Joints
XLPE Indoor Termination
XLPE Outdoor Termination
PILC Indoor Termination
PILC Outdoor Termination
Feeder Details From | | To|
Location From | | To|
Landmark:
Fault Occurance Date:
Job Allocated By: PWT Ref:
Date Time Date Time
Date and Time of Spiking I I I Work Completed On:I I I
Digging Details (In Meter) Length: Wedthl I Depth:

Details of cable laid

Contractor Supervisor :

Size: Length (In Meter)l I

Signature :

Jointer Details:

Date :

Stage Verification

Stage/Work Verification Name & Signature

Date & Time

ie : Digging / Jointing etc.

Scrap Details including Qty:

New Kit Details:

Old Kit Details:

Type of Fault:

Remark If any :

Job Certified By :

Shift Incharge

Name Signature

Date

1* COPY - BILLING COPY

Registered Office: BSES Rajdhani Power Ltd. BSES Bhawan, Nehru Place, New Delhi-110019
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SOP FOR REPAIRING OF CABLE FAULT (Shall be part of PO)

SI. Activity Responsibility
No.
Initiation
1 Identify and isolate fault and inform GNIIT in | Break down team
case of cable fault
2 | Updation of the details in OMS against GNIIT
respective feeder tripping event.
Fault Location
1 Information sent to FLC team and SDO. GNIIT
Mobilize FLC team and cable jointing SDO
contractor.
3 Identification of fault location FLC Team
Preparation for Jointing
1 Seeking permission from road owning agency | SDO
2 Payment of RR charges to Road owning agency Finance
3 Digging Cable jointing contractor
4 Cut faulty section and Pre-test (HV test) cable | Cable jointing contractor
for multiple fault
5 BOQ estimation for jointing work ( type, size | Cable jointing contractor
and length of cable, type of jointing kit)
6 | Filling material reservation slip ( MRS) in SDO
SAP
7 | Issuing and transporting material from store. | Cable jointing contractor
Jointing
1 Cable preparation ( overlap length of cable, Cable jointing contractor (for jointing
slide of armour, build up with inner sheath details refer to manufacturer instruction
etc) manual)
2 Copper tape shields
3 Core preparation
4 | Location of parts in completed joints
5 Earthing of connection
6 Completion of joints
7 | Take Photographs before, during and after SDO
jointing and send to CES
8 Supervision during jointing SDO
9 Sending failed joint to Division store Cable jointing contractor
Completion and reporting
1 Intimate to breakdown team about joint Cable jointing contractor
completion.
2 Conduct HV test Break down team
3 | Restore of Supply through jointed cable Break down team
4 | Backfilling and compaction of excavated soil | Cable jointing contractor
5 Completion information in Job Card (Details | Cable jointing contractor
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e-1

of work done, material consumption, location,
feeder name and joint tag no., date, supervisor
name, jointer name) sent to SDO

6 Above information sent to GNIIT SDO
7 Send information about GPS location of SDO
Cable fault to GIS
8 daily report of cable jointing to CES Division Head
9 | Updation of information in OMS including GNIIT
supervisor name, jointer name, feeder name
10 | Information to include GPS location of cable | GNIIT

fault.

Special Note-

1) Joints to be done preferably during day. In case of constraints, DGM (O&M) to
authorize for night time jointing with supervisor

2) Daily joint report to be shared with CES

3) Bi-monthly analysis of faulty joint for ensuring warranty compliance to be

organized at circle level by contractor in
4) Certification of job card for payment by
compliance CES to check any gaps.
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1.0.0 Scope of work
Heat Shrinkable Outdoor Termination Kits, suitable for 1.1 kV LT Power , XLPE Insulated, PVC
sheathed cables shall be designed, manufactured, tested, packed and delivered by the Vendor,

as per Purchaser's requirements.

2.0.0 Codes & standards
2.1.0 National Standards:

S. No.| Standard Number Title
Including Amendment part 1, Joints & Terminations, for
Polymeric cables for working voltages 1.1 kV up to and

211 [IS-13573: 2011 Including 3.3 kV - Type test requirements.

2192 . Cross-linked Polyethylene (XLPE) Insulated PVC sheathed

1€ [1S —7098 Part 1 : cables : Part 1 : For working voltages from up to and
1988 including 1.1 kV
2.1.3 |1S-10810: 1984 Methods of test for cables

2.2.0 International standards

S. No.| Standard Number Title
Electricity Association - Technical Specification -09-13
221 | EATS-09-13 Material component for use in Electric Power Cable
Termination & Joints for System voltage above 1000 V up to
36 kV
2.2.2 | IEC - 885 Part 1-3 | Electric test methods for electric cables
Power cables with extruded Insulation and their accessories
2.2.3 | IEC 60502-2009 for rated voltages from 1kV up to 30kV.
204 Standards Methods for Liquid, Inclined -Plane Tracking and
7| ASTM D 2303 Erosion of Insulation Material.
2.2.5 | EN 50393 Specification, for 1.1 kV Cable joint & Terminations kit.
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3.0.0 Cable Construction

Normal sizes of XLPE cables used in BSES system and the construction features of these
cables are indicated below:

XLPE type Cables: 4-core x 150 or 300 sq.mm. Al

For XLPE :

a) Electrolytic Grade stranded Aluminum Conductor
3.1.0 Conductor b) Grade: H2/ H4 as per IS: 8130/84 (For Al)

¢) Shape: compacted sector shaped stranded

d) Class 2
3.2.0 Insulation For XLPE: Extruded XLPE Insulation
3.3.0 Inner Sheath Extruded Inner Sheath of Black PVC type ST-2.
3.4.0 Armour Galvanised steel flat strip armour
3.5.0 Outer Sheath Extruded outer sheath of PVC (ST-2)

4.0.0 Cable Termination Kits

4.1.0 General Construction:

The material shall be constructed in accordance with the applicable standards. The kits shall
be suitable for storage without deterioration at temperatures up to 50 degrees C and shall
have unlimited shelf life. The heat shrink system of the identical type brand as offered in the
bids shall have proven performance of at least 5 years in Indian conditions. It should be
supported by type test report and purchase orders of other utilities.

4.1.1 Type of Termination:

Termination shall be heat shrinkable suitable for 1.1kV (E) four core XLPE Insulated and
armoured cables (In line with BSES Specification & IS 7098-partl/1S 13573 (Part1)) having
sector shaped stranded aluminium conductors of sizes 150 mm2 & 300 mm2. Bidder shall
furnish documentary evidence confirming adherence to these or the dimensions as per the
type test report, whichever is higher. Fault level as well as duration withstands capacity of
termination kits shall be matched with the parameters of cables (or which the kits are

intended to be used for).

4.1.2 Class of Terminations:

The heat shrinkable cable terminations are of Outdoor Termination suitable for pole top
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mounting or on outdoor ACB terminal
4.1.3 Heat shrinkable component- General Properties:

Components shall be capable of being stored without deterioration upto a temperature of 50
Deg. C and shall have unlimited shelf life. Sealant activated by heat shall be used in
conjunction with heat shrinkable components to provide on environmental to the completed
termination.

A) Aluminum Lug:

Long barrel Aluminum Lugs with Anticorrosive/Antioxidation paste suitable for use in
termination kits low voltage distribution system. Connectors (Lugs) used should be in line with
IS 8337 and as Annexure-F.

All the lugs shall be crimped with hydraulic crimping tools during termination work. Using of
Hydraulic crimping tool is mandatory.

B) Tinned Copper Earthing Braid:

A flexible tinned copper braid Insulated with Heat shrink tube shall provide electrical continuity
of steel wire armour. The fault current capacity of copper braid should withstand the cable fault
current capacity based upon different size of cable as defined in IS: 13234.The conductor shall
be bonded to the armour wires by a combination of galvanized steel ring inserted under the
wires and stainless steel horse clips (steel grade SS 304). The arrangement shall ensure that
temperature rise at bonding points shall be limited to permissible temperature of cable.

Earthing braid should be provided with length sufficient to take one complete turn on armour
and then continue to the other end of the armour with one turn around, This one turn will
ensure the firm contact with the armour to tighten this braid worm drive clips two per side to be
provided with back up ring the remaining 70 % of braid will be insulated with heat shrink tubes
to ensure the Insulated earth at Heat shrink breakout region.

Braid terminal lug shall be suitable to accommodate M12 bolts for connection with earthing.

C) Heat shrink Insulating tube:

The minimum length of outer sleeve shall be . It shall also have UV rating to protect from direct
sun light exposure.

Each Phase and neutral tube shall have different colour for easy identification. Preferably,
Red, Yellow, Blue colour to be used for Phases and Black for neutral. If the same is not
possible then at least, Red colour to be used for Phases and Black for neutral. Lug seal with
HMA to be provided for lug sealing.

D) Sub kit:

The sub kit consists of Mopping cloth, PVC Tape, Core cleaning solvent, Black mastic tape
Al203 Paper and other standard accessories essential for installation and satisfactory
performance of the Kkit.

4.2.0 Properties of Heat shrinkable components:
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Property Requirement
Electric Strength = 8 kV/mm
Heat shock at 250 deg C for 15 Min No spilling, cracking, dripping or flowing
Tensile strength 212 Mpa ( 120 kg/sq.mm)
Elongation = 200%
After Thermal Ageing at 120 deg C for
500Hrs.
Tensile strength 210 Mpa ( 100 kg/sg.mm)
Elongation = 100%
4.3.0 General Kit contents of the Termination For 1.1Kv Cable:
BOM FOR 1.1 KV XLPE TERMINATION
S.No. Item Quantity
1 Lugs/Connector with Anticorrosive/Antioxidation paste 4Nos
2. | Lug seal tube 4 nos
3. Heat Shrink Core Protection Sleeves 4Nos
4 Earthing Set (with tinned copper braid) 1No
5. Heat Shrink Breakout 1No
6. Sub-kit (of Mopping cloth, PVC Tape, Core cleaning 1Set
solvent, Black mastic tape and Al203 Paper etc)
7. Installation Instruction manual with field quality plan 1No
8. Packing Box 1No
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5.0 TESTS

All routine, acceptance & type tests shall be carried out accordance with the relevant IS/IEC. All
routine & acceptance tests shall be witnessed by the purchaser/his authorized representative.

All the components shall also be type tested as per the relevant standards.

Following tests shall be necessarily conducted on the Termination kits in addition to others
specified in IS/IEC standards

5.1.0 Type Tests

a) Impulse voltage withstand test

b) Heat cycle test.

c) A.C. withstand voltage test (Air and Water)
d) Load cycle test

e) Heat cycle test in water

f) Insulation resistance test (Air and Waler)

5.2.0 Routine Test:

The bidder shall provide material wise routine test report conducted at their works during
inspection.

5.3.0 Acceptance tests:

a) Visual Inspection- The offered kits shall be free from any visible defects,

b) Physical verification of contents - all the contents shall be checked as per kit contents
list enclosed by the bidder,

c) Electric Strength test for Insulation tubing.

d) Elongation tests for all types of tubing.

e) Wall thickness ratio

f) Longitudinal change after full recovery.

g) Tracking and corrosion resistance test.

h) Tensile strength.

5.4.0 TYPE TEST CERTIFICATES

The bidder shall furnish the type test certificates for the tests mentioned above as per the
corresponding standards. All the tests shall be conducted at CPRI/ERDA as per the relevant
standards. Type tests should have been conducted from CPRI/ERDA during the period not before 5
years from the date of opening the bid. In the event of any discrepancy in the test reports, i.e. any
test report not acceptable, same shall be carried out without any cost implication to the Purchaser.

5.5.0

If product is not type tested or test report is more than 5 years old from CPRI/ERDA, same shall be
carried out by seller, sample shall be selected randomly by BSES, test cost to be borne by seller.
For new vendor, type test is mandatory from CPRI/ERDA of BSES sample at their own cost. All the
cost of inspector shall be borne by seller as mentioned in inspection expenses clause
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6.0.0 DRAWINGS, DATA & MANUALS

6.1.0 | Documents Copy of signed documents also shall be part of entire soft file (e-
file) or CD.)
Vendor shall submit signed 3 sets (plus 1 set of soft copy) of
following documents:
a) GTP (duly filled-in) (as per Annexure - A).
b) Cross-sectional drawings for components Assembly

6.2.0| Along with the Bid c) Type Test Certificates

d) Complete Catalogue and Instructions.
e) Manufacturing quality plan

f) Field Quality Plan

g) Lug dimension sheets.

e) Any other document.

6.3.0

After Award of

Vendor shall submit signed 2 sets (plus 1 set of soft copy) of

include signed Routine & Acceptance Test Certificates also.

Contract above mentioned documents within 15 days, for Purchaser's
approval.
6.4.0 "As-Built" Final signed "As-built" documents for the equipment in 3 sets
documents (hardcopy), 1 no. soft copy and 1 no. CD. These documents shall

6.5.0

Packing, Marking,
Shipping, Handling
and Storage

Every component/kit/box shall be properly sealed/ packed for
protection against damage.

6.6.0

Identification
Labels:

Markings / Labels shall be on both sides of every packed box.

1) Identification number/type designation (as per manufacturer's
standard)

2) Voltage grade, size, description of the Kit (including the
voltage grade, size, type of the cables, for which it is to
be used)

3) Batch no., lot no., etc.

4) Quantity

5) a) Purchase Order no. & date
b) Purchaser's name
c) BSES's SAP code number

6) Weight (kg) of each Cable Termination Kit and of each box
containing Kits.

7) Manufacturer's name

8) Month & Year of Manufacturing

9) Date of packing, Shelf life (if applicable)

6.7.0

Transit damage

The seller shall be responsible for any transit damage due to
improper packing.
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7.0.0 Quality Assurance (QA)

7.1.0 | Vendor's Quality To be submitted for Purchaser's approval.
Plan (QP)
7.2.0 | Sampling Method Sampling Method for quality checks shall be as per
manufacturer's standard practice / ESI guidelines and
Purchaser's prior approval shall be taken for the same.
7.3.0 | Inspection Hold- To be mutually identified, agreed and approved in Quality Plan.
Points

8.0.0 Deviations

8.1.0.

Deviations

a) Deviations from this specification shall be listed by bidder
clause wise along with optional offer and has to submit the list
along with bid./quotation. BSES will review the deviations and if
BSES is agreed with the deviation, seller has to take written
confirmation from BSES on deviation during tender evaluation..
b) In the absence of any list of deviations from the Seller with
bid as well as written confirmation from BSES on deviations, it
will be assumed by the Buyer that the Seller complies with the
Specification fully.

c) Any deviations mentioned in any other submitted bid
documents (i.e.in filled GTP, Catalog, BSES old approval,
buyer's/seller’s standards etc) by seller without separate
deviation sheets will not be considered as a deviation from this
tech spec at any stage of contract.

9.0.0 Inspection Expenses

Inspection ( i.e. routing test, acceptance test, type test, factory visit etc.) shall be done any time by BSES

on the basis of PO or may involve 3™ party as per BSES requirement. Inspection expenses like

accommodation, fooding, local transport, air fair, train fair, taxi (NCR) etc shall be bore by seller.

Any kind of test (routine/type test/acceptance test if any) at 3™ lab (i.e. CPRI/ERDA/NABL approved lab )
shall be carried out by seller at their own cost. BSES may witness the test and the expenses like

accommodation, fooding, local transport, air fair, train, taxi etc. shall be borne by seller.

Above expenses shall be applied at each and every inspection and shall stand till closing of PO/WQO/Rate
contracts etc.
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10.0.0 Failure Analysis and Penalty

Failure of joint shall be analyzed by BSES and Vendor jointly. Joint failure in regards to poor quality joint,
poor work man ship, etc. shall be in the account of vendors. Losses due to failure shall be recovered
from vendor in case of warranty.

Annexure — A: Guaranteed Technical Particulars (GTP)

The Seller is deemed to have examined all parts of the Specification documents and to
have been fully informed, as to the nature of work and the conditions related to its
performance.

S.
No. Description Units Vendor’s data

1 Manufacturer’'s name

2 Purchase Order no. & date

3 | Guarantee Period (minimum) | 60 Months (from date of
commissioning) / 66 Months
(from date of receipt at
Purchaser’s store), whichever

is earlier
4 | Applicable IS /IEC Standard
followed by Vendor (incl. type
test standard)
5 | Voltage Grade kV
6 |A.C. withstand voltage Dry
kV
(Ph./ground)
6.1 | Time duration Minutes
7 A.C. withstand voltage wet kV
(Ph./ground) immersed in
water
7.1 | Time duration Minutes
Impulse Withstand Voltages kV

Load Cycle Test




BSES

GN101-03-SP-52-01

a) Each Cycle — Heating
Duration Hrs.
Temperature Deg. C
Cooling Duration Hrs
b) Number of Cycles
10 Heat Cycle test in water on
outer sheath
11. | Leak Tightness
12. |Insulation Resistance in Air 500volt
50 Mega ohm
13. | Insulation Resistance 500volt
immersed in water 50 Mega ohm
14. | Dielectric Strength of Insulating
Material
15. | DC Voltage Withstand test kV/Min
16. | Accelerated ageing test
17 | KIT PARTICULARS
17.1 | Material of the tubing
/moulded parts
17.2 | Method of environmental seal
17.3 | Allowable Kit storage Deg. C
Temperature (50 deg. C)
Shelf life of H.S. components unlimited
17.4
Cable Termination Installation Yes/No
17.5 | Instructions manual
Method of earth bond
a) Size and no. of braids
17.6 | b) Size of armour support
c) No. of hose clips
17.7 | Method of mechanical
protection
a) for 4-core Cable
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17.8

Method of protection against
corrosion (type & coating
thickness of protective layer on
steel mat)

17.9

Method of conductor continuity

a) For crimping connector
b) For mechanical connector

Hydraulic Crimping for Lugs

18

Description of items in the
Kit, which are imported
/sourced From Principal /Sub-
suppliers

19

Names of items in the Kit and
their respective shelf life
(months/years)

20

Kit Content Table (KCT)
enclosed? (Refer Annexure -

B)

Yes / No

21

Drawing for Aluminum lugs
with dimension(ferrule)
enclosed

Yes / No
(If yes, mention the document
reference)

22

Is Annexure - D (Technical
Deviation Sheet) duly filled-in?

23

Packing (Qty)
i) Packing of every Kit
h) Group Packing

1no
-- No. of Kits per Box
-- No. of Boxes

24

Installation Procedure
enclosed?

Yes / No
(If yes, mention the
document reference)

25

Quality Assurance Plan
(QAP for raw materials, in-
process inspection, factory
testing) is enclosed?

Yes / No

26

\Whether all heat-shrinkable

and moulded components of the
kit meet the requirements of and
have been tested in accordance
with EA TS -09-1 3.(for heat-
shrinkable joints)

Yes / No

(If yes, details of test report
no. /Date /name of test
laboratory to be mentioned.)

27

Type Test Reports (TTR)

(Relevant test report no. &
date, With type, size, other
details of each type of Kit.)
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a) Prepared termination
CPRI/ERDA TTR as per BIS/
IEC enclosed?

b) Loose Components:
CPRI/ERDA TTR as per EATS
09-13 enclosed?

Yes/No

Yes/No

28

Printing details on each of
the Heat- shrinkable and
Moulded components

(Mention the text, presently
Printed on each of the
component)

Annexure — B: Kit Content Table (KCT)

Vendor shall submit KCT as a consolidated table, consisting of all data, such as:

A. Head

ing

1. Voltage grade, size, description of the Kit
(Including the voltage grade, size, type of the cables, for which it is to be used)

2. Type designation (as per manufacturer’s standard)

B. Detai

Is / Parameters

(For each component/item of the KCT)
1. Lot no. /Batch no., etc.

2. Item number (manufacturer’s standard)
3. Description

a) Mater

ial, type, make and grade

b) Dimensions cross sectional area

c) Color,
d) Other

description, if any

4. Function of the item
5. Quantity

6. Make/Name/Location of manufacturer/sub-vendor

7. a) Minimum supplied (or in expanded form ) diameter

b) Maximum freely recovered diameter
8. a) Minimum supplied (or in expanded form ) thickness
b) Maximum freely recovered thickness

C. Notes on the KCT
Markings, printings, other details for individual/group of components are to be mentioned on

KCT. Fo

r example:

a) Printing of item code, size, batch no., etc.
b) Printing on components

c) Other

embossing or engraving, it any.

(Note: Vendor may attach an Annexure, for any additional information, if required.)
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Annexure — C: Routine and Acceptance Test

A. Visual Examination

Condition of selected items / components, as per sampling method, shall be recorded.
Some of the normal check-points can be as follows:

1. Every component shall be verified in quantity and description as per KCT.

2. All items shall be free from any defects, pin holes, cracks, etc.

3. Metallic components to be free from sharp edges.

B. Measurements of Dimensions

(Required / observed dimension — length, diameter, etc.)
1. Supplied dimensions

2. Recovered dimensions

C. Destructive Testing

On various heat-shrinkable /moulded components of
ready Kits (ltems 3 and 4 are applicable only for
heat-shrinkable components)

Tensile Strength

Wall Thickness Ratio

Heat Shock

. Longitudinal Change, after full recovery
Ultimate Elongation

Low Temperature Flexibility

Dielectric Strength

Volume Resistivity

NGO A®WN =

D. Routine Test Reports (RTR)

(Typical)

Each RTR shall clearly indicate P.O. no. & date and also BSES’s SAP code no. RTR
shall record the serial numbers of the kits selected, as per vendor’'s sampling method.
Following details, besides vendor's/manufacturers standard check-points, shall appear
in every RTR.

Annexure — D: Technical Deviation Sheet

Sr

No.

Clause No. Deviation
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Annexure — E: Service Conditions

(Atmospheric conditions at Site)

1 | Delhi

a) | Average grade Atmospheric Heavily Polluted, Dry
Condition:

b) | Maximum altitude above sea level 1000 M

c) | Ambient Air temperature Highest 50 deg C, Average 40 deg C
Minimum ambient air

d) | Temperature O0degC

e) | Relative Humidity 90 % Max

f) | Thermal Resistivity of Soil 150 Deg. C cmm

g) | Seismic Zone 4

h) | Rainfall 750 mm concentrated in four months
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Annexure — F: Aluminum Lug for XLPE Cable

I o I?:
I

- —
LJ

LT T I T I T

-

Cable Size
Conductor
Cable details shape E A C D F B K H G J
CABLE ARM 235 [ 309 |44.2 |7
XLPE 1.1KV 4C EE(Z;’?ER 17 | - - - - 89 14 27 27 157
300MM2 AL 24.1 | 31.2 |45.2 | 7.5
CABLE ARM SECTOR 13 16.2 | 214 | 306 | 4.7
XLPE 1.1KV 4C SHAPE - - - 83 11 17 17 | 128
150MM2 AL 16.6 |21.6 [31.2 |53
G B
> > | :
------------ A & -
------------- J-
0 I
[ I B VA 4 I :
F J=g= -
'f_ 1
4 >

NOTE: ALL DIMENSIONS ARE IN MM
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Annexure-G

Job Card For Cable Jointing Work

BSES Rajdhani Power Ltd.

Divisionl | Purposel | Project / Scheme | | | 0&M
Contractorl I
Voltage Grade| 11kv] 33kv] 66kv] LIKVIALT | ]
No. of cores]| 1] | E]| | 3.5/4] |
Cable Size: 1000 /800 /630 /500 /400 /300 /240/225/ 185/ 120 / 95/ 70 / 50/25 sqmm
Type of Joints No. of Joints Docate No. IR Ref.
Single Double
XLPE/XLPE(or PVC/PVC) Straight Through Joints
XLPE/PILCA Transition Joint
Jointing Details PILCA/PILCA Straight Through Joints
XLPE Indoor Termination
XLPE Outdoor Termination
PILC Indoor Termination
PILC Outdoor Termination
Feeder Details From | | To|
Location From | | To|
Landmark:
Fault Occurance Date:
Job Allocated By: PWT Ref:
Date Time Date Time
Date and Time of Spiking I I I Work Completed On:I I I
Digging Details (In Meter) Length: Wedthl I Depth:

Details of cable laid

Contractor Supervisor :

Size: Length (In Meter)l I

Signature :

Jointer Details:

Date :

Stage Verification

Stage/Work Verification Name & Signature

Date & Time

ie : Digging / Jointing etc.

Scrap Details including Qty:

New Kit Details:

Old Kit Details:

Type of Fault:

Remark If any :

Job Certified By :

Shift Incharge

Name Signature

Date

1* COPY - BILLING COPY

Registered Office: BSES Rajdhani Power Ltd. BSES Bhawan, Nehru Place, New Delhi-110019
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SOP FOR REPAIRING OF CABLE FAULT (Shall be part of PO)

SI. Activity Responsibility
No.
Initiation
1 Identify and isolate fault and inform GNIIT in | Break down team
case of cable fault
2 | Updation of the details in OMS against GNIIT
respective feeder tripping event.
Fault Location
1 Information sent to FLC team and SDO. GNIIT
Mobilize FLC team and cable jointing SDO
contractor.
3 Identification of fault location FLC Team
Preparation for Jointing
1 Seeking permission from road owning agency | SDO
2 Payment of RR charges to Road owning agency Finance
3 Digging Cable jointing contractor
4 Cut faulty section and Pre-test (HV test) cable | Cable jointing contractor
for multiple fault
5 BOQ estimation for jointing work ( type, size | Cable jointing contractor
and length of cable, type of jointing kit)
6 | Filling material reservation slip ( MRS) in SDO
SAP
7 | Issuing and transporting material from store. | Cable jointing contractor
Jointing
1 Cable preparation ( overlap length of cable, Cable jointing contractor (for jointing
slide of armour, build up with inner sheath details refer to manufacturer instruction
etc) manual)
2 Copper tape shields
3 Core preparation
4 | Location of parts in completed joints
5 Earthing of connection
6 Completion of joints
7 | Take Photographs before, during and after SDO
jointing and send to CES
8 Supervision during jointing SDO
9 Sending failed joint to Division store Cable jointing contractor
Completion and reporting
1 Intimate to breakdown team about joint Cable jointing contractor
completion.
2 Conduct HV test Break down team
3 | Restore of Supply through jointed cable Break down team
4 | Backfilling and compaction of excavated soil | Cable jointing contractor
5 Completion information in Job Card (Details | Cable jointing contractor

19 of 20
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of work done, material consumption, location,
feeder name and joint tag no., date, supervisor
name, jointer name) sent to SDO

6 Above information sent to GNIIT SDO
7 Send information about GPS location of SDO
Cable fault to GIS
8 daily report of cable jointing to CES Division Head
9 | Updation of information in OMS including GNIIT
supervisor name, jointer name, feeder name
10 | Information to include GPS location of cable | GNIIT

fault.

Special Note-

1) Joints to be done preferably during day. In case of constraints, DGM (O&M) to
authorize for night time jointing with supervisor

2) Daily joint report to be shared with CES

3) Bi-monthly analysis of faulty joint for ensuring warranty compliance to be

organized at circle level by contractor in
4) Certification of job card for payment by
compliance CES to check any gaps.

20 of 20
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| BSES Rejdhani Pawer Lid GH101-03-5P-138-00
‘ TECHHICAL SFECIFICATIGNS OF INSULATIFHG MAT

1.0 Scope of Supply

1.1 The spacification covers the design, manufaciuring, nspeciion, fasting & supply of
safety helmat with sensor

1.2  Design, Engineenng, Manufacturer, Assembly, Inepection, testing at manufacturer
works before dispatch Packing, delivery of material to BRPL stowes and submission of
documenis to  purchaser.

2.0 Service Condition
The Inaulating Mzt to ba suppliad agalnst thie specification zhall be suiiable for satisfaclory

cantinuous operation under ouldoor environment. Following are the climatic condition;

I | Peakambient temp. o 35°C
i. Min ambient tamp, in shade 45°C
. Max. average ambient temp in 24 hours peniod in 40°C
) shade
i Min ambisnt termp. I 1
v Max temp aftainable by an chject exposed ko sun TO°G
[ v | Max relative humidity Too8%
il Avergge number of Ihooder skorm days per annum i}
il Average nuimber of rainy sborm days per annum 120
X Average annual rainfall 1280mm
X Mo of months of tropical mansoon condilion 4 months
xi kax. wind pressure 150kg/ima
. Mot sxceading
il At
~ = 1000mirs

The Insulabing Mat shall alzo be for use in moderstely hot and humid fropical climate,
conducive to reat and fungus growth.

Coeporate office: BESES Bhawan, Nehiu Place, Hew Delhi- 1% Fage 3




ESES Bmjdhatii Power 11d
TECHNICAL SPECIFICATIONS OF INSULATING MAT

QM1 -0E-3F-135-00

3.0 Applicable Standairds

Fallowing Indian/international  Standards, which shall mean  latest rewvision, with
amandmentsichanges adopited and published, unless specifically staled otherwise in bhe
Specification, shall be referred while accessing conformity of Limeman safety balmesls with
SENSOr

In the evant of supply of insulating mat confimiing lo Slandards other then specified, the
bidder shall confimm in his bid that these standards are equivalent or better to those
specified.  In case of award. sallent featurss of compericon betwsen the standards
proposad by the bidder and thgse specified in this document wili ba provided by the
supplier to establish equivalencs,

) Synthetlc Insulating
1 |5 15652 - 2008 aat- Confiming
Insulating Mal superseded the
z 15 5424 (rold standard) rubber mat L
3 IS BOOHIEC B1111
& IEC 473
4.0 Requirements

ATASHEET FOR INSULATION Mat11 kv

1 | Purchase Ren. Mo

Guarantee Period
2 inn} f yaars

Applicable ISAEC | 14 4eesn 2006, 15 s0021EC
3 [ Slandard fo he 81111, IEC 4749

lallowed by Vangor )

e — T —— R —
Corporate office: BSES Bhawan, Mehro Place, New Dalhi- 19 Page 4




FSES Rajdhani Power Lid

EN1H-03-5P-155-0)

TECHNICAL SPECIFCATIONS OF INSULATING MAT

Make Vender Name
5 | Material Dislactric Elastomer
6 | Colour Blue/Black
Pastable Type. gas welding I
T | Type with filler matetal type |
15 B002}
Abrasions o be provided on
B | Buface upper surfacs to mat 1o
maka suface Antl-skid
8 | Voltage Grade 3.3 K 11 KWV, 33 K
10 { Suitable for ACDC | ASDC
11 | Thickness 3 mm for 11KV & 33 KV
12 | YWidth 1 mitr. {min)
13 | Length 5 mirs for 11/33 KV
. | Tensile Sirength
14 INJSqmm) 16 NfSgmim uplo 33 Ky
15 | Elongalion (%} 250 (min) upto 33 KV
Ineulation
16 | Reskstance with 1,000,000 Mohm up 1o 33
Watar at 500 v
Leakage Current al ]
17 11 KY {mAmp) 16 {max]
AC Di Elaciric .
18 Strength 45 KV (min} lor 11KY
Fire Retardant, fire st
19 | Flame Relardance | . tinauish within 5 seconds
Woarking & a
20 Temparature 1050 10 +60°C,

e —

Corporate office: BSES Bhawan, Mshru Flaca, Naw Dalhi- 1%

FPaga &




B=ES Rapdhani Fiawsar Lid

Ghi1103-5F-135-00

TECHNICAL SFECQRCATIONS OF INSULATING MAT

Low Temperatuna

- BRPL Riuiniment’

TN Tear, Bregk or Crack is |

Obzensed in Mals Under

LtHrm-&l EUIHP G“Dﬂtﬂqh rsilatio

i | Elongation (%)

21 Resistamoe Fores of 100 N for 1 Hrs. at -
10+~ 376
o Effect 10 Vanous
— | Medium e
a | Acid
i Tenszike Steangth Mot Less than 50% of
iN/Sgmm} Changes from Original Yalue
. ] Mot Less than 8086 of
i | Elongation {%) Changes from Originai Value
b | Alkah
. | Tenslle Strenglh Mot Less than 84 of
{MIZgmim) Changes from Original Value
A . "t Not Less than 80% of
i | Blongation (% Changes from Dilginal Vaiue
¢ |Diesel _ ]
.| Tensile Strength Mot Less than 80% of
Yl NS} Chahges from Original Value
Mot Less than §0% of

{hanges from Ondinal Yalle

d | Transformer Oil

.| Tansile Strength Mot Less than 20% of
' | (NiSgmm} Changes from Qriginal Value
i | Elongation (%) Mot Leas than 20% of

Changes frotn Origing] Valua

Ageing Proparties at

® | 7041 °C for 168 Hrs. ]
: Tensile Etr:?gh Mot Less than 75%0f
| [ {N'Sqmm) after Changes from Original Value
Ageing
i Elongation [%) after | Mot Less than 75% of
Ageing Changes from Ciginagl valus

Corporate office: BEES Bhawan, Nebru Place, New Delhi- 19

Page &



BSES Rapdhan] Poer Led GM TH -0 5F-133-00

TECAMICAL SPECIFICATIONS OF INULATING MAT

D;i'ta :E'S._h uetF ;

2 | thickness o
i | Working voltage 11 KY
. | Proof violtage ( for
il 180 sec) 368 KA max

i

Break Down Votage | 65 KV (max) AC RMS

24

Anti-Ski without metallic
Embossing dervafives with
Chipsiwithout Chips,

25

Every meter of mat shoukd
be marked with respective
Class symbal, Lot No. or
Batch nuenber and
Manufacturer's Idantity or
Brand namea, Mat Tested &
Stampad to |S:15652.06 and
I5] mark, BSES Mark, PO
no, date of manufacturing,
Langth of Mat.

Marking

25

Packed in Gunny bags of
JutefHagsian cloth to awoid
machanical damage o tha
material in transit.

Facking

i
Corporate office: BSES Bhawan, Behru Place, Mew Delhi- 19
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ASES Rajdihené Poweer Lid G 101033 13500
TECHNICAL SFECIACATIONS OF INSULATING TAAT

5.0 Workmanship And Finish:

Dine slda plain and other side patiemn,

6. Inspection:

Manutaciurer shall intimate the manufacturing schedule in advance. The manufacherer shall
give minimum 15 days advance nolice about readiness of matenal at their works, The
materal shall e lhspected for sonformity with ERPL specificafion before the same is

accapted,

8.1 Cerificates required

8.2 Manufactunng cartficates

8.3 Test certificates

8.3 Autharization of dealership/ distribution ship

7. Deviation

Dewiztion from Ihis specification is only acceptabie in cases where the bidder has submitted

deviafion list akong with the technlcal bid. i may also be noted that the deviation can only

be acceplted by BRPL In case it does not hamper the basic purpese of safely helmets with

SENSOT

In the absenca of & sl of deviations, it will be assumed by Buyver that the seller complies
. fulky with this specification.

Corporate office: BSES Bhawan, Nehru Place, New Delhi- 1% Fage B
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Technical Specification For 11 kV Ring Main Unit
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for
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SP-ERMUX-15-R3

ESES

A
Technical Specification For 11 kV Ring Main Unit
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10.0 Oparational iNtBHDCKS. .. ..o rmniminssmstbsarsn s prassss srssas s s snsas susns sasnsvassnsses 13
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BSES

SP-ERMUX-15-R9

Technical Specification For 11 kV Ring Main Unit

Record of Revision

Rewvision ltem / Approved
Nao dlsiise no. Mature of Change By
RE 1, Annex. | Service performance requirements during guarantee DS

19 period specified.
fs 1. Annex. | Training requirements for RMU & Self powered relay De
1.1 | specified
RS 2 |[EC 62271 spacifiad DS
RS 4.4.1 Solid Shieided Insulation Added DS
RS 5.6 Added — Operating Handle support DS
R5 5.13.3 Cable termination height is increased to 800 mm. oS
RE 5 1492 fg;_:; z;ahm time withstand capacity changed to 20kA ns
Added - Avoid any type of Gaps or holes on the cable
a g termination chamber wall, i
R5 6.5.4 Inciuded provision of 2nos AC incoming supply MCB DS
RS £ 6.2 :aL::B short time withstand capacity revised to 20kA for 3 oS
RS 6.7 LBS fault making capacity revised to 50kA peak Ds
Mechanism endurance class M1 and Electrical
s .6 Endurance class E3 specified 5
RS 6 Minimum no. of cperations at rated fault current 05
: specified — Electrical endurance class E3
RS 6.10 Fault Passage Indicator specifications included DS
R5 1.2 CB arc interruption medium anly in Vacuum battle DS
RS 7.4 Added - Protective flap on Emergency PB DS
RS 752 20kA short time withstand capacity specified D&
RS 78 Mechanical = M1 & Electrical-E2 endurance class pe
: specified for circuit breaker module
R3 =T CB fault making capacity revised to 50kAzpecified DS
233 7.8 CB fault breaking capacity revised o 20kA DS
a5 a7 Mo load mechanical endurance class MO specified for DS

| earth switch

Page 3 of 49
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BSES

SP-ERMUX-15-R9

Technical Specification For 11 kV Ring Main Unit

RE 88 Making capacity endurance class E2 specified DS
Added - Prevent electrical operation if handle is
o 0.0 inserted for manual operation DS
R5 12.1 Sticker type mimic diagram non acceptance specified DS
Process audit included in the Quality systems for RMU,
B e ' self powered relay b5
RE 13.4 r.:mrwed sub vendor list spacified for FP1 self powered o
Rs | AMeXUeA | 3 nos, is changed to 2 sets of Operating handie DS
RE Annexure C | Earth Switch , Self powered relay, FPI1, CT, VP| details ns
| =211t0268 | included in GTP particulars, to be provided by suppiler
| BSES 11kV terminal connection lug dwg. — Bimetallic
RS Annexure F | Ring type, provided for supplier to provide suitable DS
terminal fixing arrangement at 11Kv bushing.
RE e — E.:;q::mnt of 11 KV “Metering Cubicle’ requireament DSIGS
R7 42 Added Both side extensible (L H.S. and R.H.5.) VP
reguirament
RT 18.0 Added Equipment ID requirement VP
R7 1.10 Added Equipment I0 requirement ot VP
RT 711 Circuit breaker (TCB / FCB): Added all the CTS shall be VP
i bushing mounted requirement
R Annexure | Added Servicing and Warranty requirement-Equipment VP
G(1} supply (11kY Ring Main Unit) requiremant
RS 6.10 FPI (for both Earth Fault and Over Current Protection) VP
RE Annexurae-l | Make List VP
R8 16 Deviation Clause hlad
RS 10A | Motorized Compatibility VP
R 743 Self Powered —shall be communicable VP
RE 0.4 Digital Manometer for SF& gas pressure measurement VP
Re | AMEUIEE | 4 \ay Ouidoor RMU (2VCB42LBS) o
RG 51 57 :"::;I Construction =CRCAIG| with 2 to 2.5 mm thick KE
Base frarne shall be constructed with 75mm ISMC/IS5A KS
RO 5.8 channel and HDPE cleat shall be adjustable to hold the
cable
RO 512 11k, 3CX400 sgmm cable added provision of KS

| termination facility.

Page 4 of 49
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BSES

SP-ERMUX-15-R3

Technical Specification For 11 kV Ring Main Unit

RE 515 Earth Bus bar-Tinned Copper flal sized for rated fault K5
5 duty for 3 sec
R9 5.20 TBs shall be push on type in the place of screw type. KS
Rg 6.10.2 Connectian of CBCT with FPI_shall be with anly PVC wire KS
RS 7 11 Position of CTs inside compartment shall be adjustable KS
: in vertical and horizontal diraction
RS 7.12 CT accuracy class shall be 5P10 KS
RE 716 | VCB breaking timing shall be 40 to 60ms KS
- 88 Making capacity endurance of earth swilch- E2 Class KS
' with 5 operation as per [EC 62271-102
Ry 8.1 Stainless steel Tank enclosure suitable for IPG7. Metal KS
' thickness shall be 3mm
o | fmexure. | Make and grade of Epoxy Resin shall be kS
-8.14 and ;
810 Cycloaliphatic
RY 128 Printed copy of termination and winng diagram shall be KS
i ' fixmd/mounted inside each and every compartment
R9 Annexure-l | Make list KS
R9 | Annexure-K | Special Technical Requiresment K3
Proposed hy Reviewed By Approved by
+
s o
Gautam deka/ Ei/' f’q;:ﬁ"x“ Ei;
Pronab Bairagi Amil Tomar K. 5 i
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BSES S

Technical Specification For 11 kV Ring Main Unit

1.0 Scope of work

A. 11kV Manual RMU shall be supplied as per the specification. All the manual RMU shall be
compatible for retrofit solution of motorized RMU in future
B. Metering Cubicle (Only with Outdoor RMU, if specified with purchase requisite) [R6]

For scope of supply, refer annexure — A

2.0 Codes & standards

Materials, equipment and methods used in the manufacture of switchboards shall conform to the

latest edition of following —

S No. Title
Indian Electricity Rules | With latest amendments
Indian electricity act IE act 2003
IS 3427 A.C. Metal Enclosed Switchgear and Control gear for Rated Voltages
Above 1 Kv
IS 9920 part1,3& 4 High voltage switches above rated voltage 1kv
IS 13118 General requirements of circuit breakers above rated voltage 1kv
IS 3231 Electric Relays for Power System Protection
IEC 60265 part 1 High voltage switches
IEC 60056 High voltage alternating current circuit breakers
IEC 60059 Preferred current ratings of high voltage switchgear
IEC 60185 Current transformers
IEC 60694 Specification for high voltage switchgear
IEC 60298 AC metal enclosed switchgear
IEC 60129 Ac disconnector and earth switches
IEC 60529 Classification of degrees of protection provided by enclosures
IEC 60255 Electrical relays

In the event of direct conflict between various order documents, the precedence of authority of
documents shall be as follows -

i. Guaranteed Technical Particulars (GTP)

ii. Specification including applicable codes & standards

iii. Approved Vendor Drawings

iv. Other documents

3.0 Electrical Distribution System Data

3.1 Supply 3 phase AC, 3 wire
3.2 Voltage 11000 volt +10%

Page 6 of 49



BSES S

Technical Specification For 11 kV Ring Main Unit

3.3

Frequency

50 Hz = 5%

3.4

System neutral

Earthed at upstream 11kv source

4.0 11kv RMU System layout

41 RMU Configuration As per scheme_ given in Annexure E & type as per
Purchase requisition
4.2 Extensibility Both side extensible (L.H.S. and R.H.S.) [R7]
Load break switch,
4.3 Circuit breaker & earth | All shall be non draw out type, fixed position
switch in RMU panel
44.1 Ln;#é?tlon medium for SF6 gas or Dry air in sealed metallic tank
4.4.2 Breakers SF6 gas or Vacuum type (with disconnector & earth switch)
443 Load break switches SF6 gas or Vacuum type (With Earth Switch)
Arc interruntion i) Separate for each breaker
4.5 b i) Arc interruption chamber of breakers shall be separate
chamber for breaker T )
from the main insulated tank. (Desirable feature)
Maximum dimensions
4.6 for a 3 way panel (1 CB
+ 2 LBS)
461 Width (measured from 1250 mm
front)
4.6.2 Depth 800 mm
4.6.3 height 2000 mm

5.0 RMU panel construction

CRCA/GI Metal enclosed, framed, Compartmentalized
5.1 Panel type .
panel construction {R9}
Indoor, non air conditioned environment / Outdoor with
. . continuous ambient temperature of 50 deg C and shall be
5.2 Service Location . . , " .
suitable for external climatic condition Resistant to water
ultraviolet radiation (Canopy for outdoor application)
5.3 Mounting Free Standing
54 Overall Enclosure IP4X minimum, vermin proof
' Protection IP 54 (For outdoor duty)

Page 7 of 49




BSES S

Technical Specification For 11 kV Ring Main Unit

5.5

Doors

Front access with anti theft hinge arrangement, Minimum
three hinges. Hinges arrangement shall ensure that door
cannot be removed.

5.6

Covers

Bolted for rear access, with handles. Support for handle
shall be provided at suitable place on RMU body. [R5]

All the accessible bolts / screws shall be vandal proof. One
set of required Special tools per RMU (if any) shall be in the
scope of supply.

5.7

Construction

CRCA/GI Metal enclosed, framed, Compartmentalized
panel construction. CRCA thickness shall be 2 to 2.5 mm
subject to type test report from CPRI/ERDA. Sheet
thickness below 2 mm in any part of RMU shall not be
accepted {R9}

5.8

Base frame

Base frame shall be made with 75mm ISMC/ISA channel
for both Indoor and Outdoor type RMU. Proper Bolted fixing
arrangement shall be provided for erection on RCC
foundation. Also, base frame shall be painted with 2 coats
of anti rust red oxide and 2 coats of bitumen paint shall be
provided. {R9}Adjustable HDPE clits as cable supporting
clamps for each power cable (to suit the cable size from
150 to 400 sg mm PILC / XLPE cable. Exact size shall be
provided during drawing approval stage.), also cleat shall
be adjustable vertically. {R9}

5.9

Lifting lugs

Four numbers

5.10

Cable Entry

Bottom

3mm metallic, removable type & split type in two parts, with
1no. 90 mm diameter knocks out punch/hole in the centre
(For double cable boxes, Un-drilled gland plate to be
supplied. Approval should be taken for the same during
drawing submission)

5.12

Cable type & size

3c x 150/ 240 / 300/400 sg mm Aluminum conductor
XLPE/ PILC with armor & PVC outer sheath {R9}

5.13

Terminals for 11kv
cable termination

Suitable for Ring Type Bimetallic lug as per annexure F
[R5]

5131

Right angled boots

Single piece cold shrink type per bushing

5.13.2

Brass Nut bolt

M16 size

5.13.3

Bimetallic washers

Required

5.13.4

Termination type

suitable for heat shrinkable type

5.13.5

Termination height

For Indoor / Outdoor : Min. height from gland plate shall be
900mm [R5]
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BSES

SP-ERMUX-15-R9

Technical Specification For 11 kV Ring Main Unit

Copper with sleeve (Sizing Calculation to be submitted in

514 Bus bar support of its Guaranteed S.C. rating / Capability) {R9}
Bus bar continuous : .
5.14.1 rated current 630amp ( at designed 40 deg.C ambient) {R9}
514 | Busbarshorttime 20 KA for 3 sec (R5)
withstand capacity
5143 | Bus barsupport SMC / DMC resin
insulator material
Maximum temperature
5.14.4 rise above reference In line with Table 3 of IEC60694
ambient 40 deg C
5.15 Earth bus bar Tinned Copper flat sized for rated fault duty for 3 sec {R9}
Earth bus internal
516 connection to all By 2.5 sq mm copper flexible wire, Earth connection point
' non current carrying maximum 1 meter away from cable test facility
metal parts
Earth bu_s external Studs on both sides with holes for M10 bolt + hardware to
5.17 connection to ; . )
readily receive purchaser earth connection
owners earth
5.18 Cooling arrangement By natural air without fan
Multi strand flexible color coded PVC insulated Cu wire 1 sq
5.19 Panel internal wiring mm (SCADA) / 2.5 sq mm (for CT’s) 1100 volt grade (AC-
black, DC — grey, Earth — green) with ferrules at both ends.
520 Hardware (Nut, bolts & | Stainless steel (Except termination nut-bolts
' handle) which are Brass / Tinned Copper)
5.21 Gasket Neoprene rubber
592 Marshalling terminal 1 Sg mm, Nylon 66 material, push on type + 20% spare in
' blocks each row of TB. {R9}
5.23 Panel cover fixing bolts | Allen head 6mm with hexagonal slot
5.24 Padlock facility Required for all earth switches & all handles
Bushings for future Should be duly insulated & covered with
5.25 . ) : e
extensions of RMU metallic covers in unused condition
To ensure operator’s safety, design should ensure that
596 Explosion vents gases / flames generated during flash over / blast in any of

the compartment, must not come out from the front of RMU
as well shall not go to adjacent cable compartment. Internal
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BSES

SP-ERMUX-15-R9

Technical Specification For 11 kV Ring Main Unit

arc test report (for Cable compartment & other
compartments) must be submitted to support above, along
with RMU GA drawing indicating these vents. There shall
not be any type of holes, gaps etc on the walls of cable
termination compartment. [R5]

5.27

SF6 gas annual Loss

< 0.1% of total mass. Pressure of SF6 gas shall be above
the operating limit throughout the life of the equipment.

6.0 Load break switch (LBS) / Isolator

6.1 Type Three poles operated simultaneously by a common shaft
6.2 | Acinterruption in SF6 or Vacuum
dielectric medium
6.4.2 Clause deleted. [R5]
6.6.1 E:é)gtlnuous rating of 630 Amp at design 40 deg C ambient
662 | onottmewithstand o, p o 3 sec [RS]
capacity
6.7 Fault making capacity 50 KA peak [R5]
Minimum number of
6.8 operations at rated Mechanical Endurance — Class M1( 1000 operations)
' current (as per IEC Electrical Endurance — Class E3 (100 operations) [R5]
62271-102)
Minimum number of
operations at rated fault . .
6.9 current (as per IEC IEC Class E3 (Min 10 operations) [R5]
62271-102)
Fault passage indicator | To be provided on right hand side of one LBS for panel type
6.10 (FPI) (For both Earth 1CB + 2 LBS. For all other configuration of RMU, FPI to be
' fault and Over Current provided on all LBS. Wherever, there are two cables per LBS,
Protection) [R8] two FPI needs to be considered for that particular LBS
6.10. 1 Earth Fault Indicator C_BCT - Spllt open type suitable for mounting without
disconnection of cable.
Connection of CBCT Cable connection of FPI with CBCT shall be of pre moulded
6.10.2 . type on the CBCT side. Cable shall be 2.5 sq.mm cu cable or
with FPI {R9}
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BSES

SP-ERMUX-15-R9

Technical Specification For 11 kV Ring Main Unit

Fault Passage Indicator
(For both Earth Fault

Digital type and shall operate as the current exceeds the set
value. Flash indication for identifying faults with red LED with
one flash for every one sec. Test & rest button 1 NO + 1 NC

6.10.3 potential free contact for remote indication FPI power supply
‘:‘,rr‘gtg:‘t’gn)cf‘égm unit shall use lithium battery with minimum life of 1000 blinking
hours , so that FPI shall continue to function even after main
feeder has tripped.
6.10.4 Data by Purchaser
6.10.4.1 | System Fault Level 2kA — 8.75kA
6.10.4.2 | Type of Grounding Solidly Grounded
6.10.4.3 | Fault clearing time 100ms
6.10.4.4 | Cable Type PILC / XLPE , 70 sg.mm to 400 sq.mm {R9}
6.10.4.5 | Earth Fault Indicator
6.10.4.5.1 | Sensing Current 100 to 400A {R9}
6.10.4.5.2 | Sensing Time 30 to 100 ms in steps of 10ms.
6.10.4.5.3 | Reset Time 0.5-1-2-3-4 hr
a) Self rest after reset time
6.10.4.5.4 | Resetting Facility b) Self rest after restoration of voltage
¢) Manual
d) Remote resetting
6.10.4.5.5 | Contact Rating 1A at 230V
6.10.4.5.6 | Degree of Protection IP 54
6.10.4.5.7 | Mounting Arrangement | Surface or Flush Mounting
6.10.4.5.8 | Ambient Temperature -20 to 50 Deg C {R9}

7.0 Circuit breaker (TCB / FCB)

7.1.1 Type Three pole, operated simultaneously by a common shaft
Transformer circuit . .
7.1.2 breaker -TCB For controlling transformer, manual operation only
713 Feeder circuit breaker - | For controlling cable feeder, manual operation. Remote trip
- FCB operation by SCADA
72 | Arcinterruption in Vacuum Bottle (R5)
dielectric medium
7.3.1 _I(_)ggratlng mechanism - Manual spring charged stored energy type
739 Operating mechanism - | Manual spring charged stored energy type, remote electrical
- FCB close / open operation possible.
Emergency trip / open On panel front with Protective flap to prevent any accidental
7.4 LN
push button tripping of breaker. [R5]
751 Continuous rating at 630amp

design 40 deg C
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SP-ERMUX-15-R9

Technical Specification For 11 kV Ring Main Unit

ambient {R9}
752 | Shorttimewithstand | 54 for 3 sec (RS)
capacity
Minimum number of
76 operations at rated Mechanical Endurance — Class M1( 2000 operations)
' current (as per IEC Electrical Endurance — Class E2 ( R5)
62271-100)
7.7 Fault making capacity 50 KA peak (R5)
7.8 Fault breaking capacity | 20 KA Minimum (R5)
Maximum number of
79 operations at rated Electrical Endurance — Class E2 . To be guaranteed by
' Fault current (as per manufacturer with authorized lab test reports (R5)
IEC 62271-100)
7.10 Breaker status auxiliary 2NO + 2NC wired to terminal block
contact

1. 75-400/ 1 amp for TCB/ FCB. {R9}

2. Considering three core cable terminations, mounting
flexibility shall be provided for CT’s (in horizontal &
vertical direction both). Additionally, CAUTION

711 Current transformer ma,rkl_ng (by s_tlcker/ paint) shall be provided to avoid
CT’s installation above the screen of cable. (l.e.
earth potential point.)

3. Position of CTs inside compartment shall be
adjustable in vertical and horizontal direction {R9}

7.12 CT accuracy class 5P10 minimum {R9}
Self powered, Microprocessor based Numerical relay (with
LCD display), IDMT over current / earth fault protection with
7.13 Protection relay high set element, manual reset type Relay mounting flush to
panel front.
Relay shall be communicable for automation purposes
Relay auxiliary contacts Potential free contact INO + 1NC wired to
7.14 for remote .
L terminal block
indication
Shunt trip 230v AC (for
WTI trip & door limit To be wired to terminal blocks (If the functional requirement
switch of Dry type . . : "
7.15 is achieved by the Protection relay, then shunt trip is not
transformer) & for :
. required.
remote trip from
SCADA.
7.16 Breaking Timing 40 to 60 ms {R9}

8.0 Earth switch (ES)
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Three Pole (ON, OFF and Earth), operated simultaneously
8.1 Type by a common shaft, for each Circuit breaker & Load break
switch.
8.2 SW|t_ch|ng in dielectric Dry Air in sealed medium or SF6 gas
medium
83 Operating mechanism Manual
for close & open
8.4 Fault making capacity | 50 kA (Desirable)
8.5 Auxiliary contacts 1INO+1NC wired to terminal block
D|scpnne_(:t SW'.tCh ('T Desirable to be located on purchaser cable connection side
8.6 provided in series with
of vacuum bottle
vacuum bottle)
Mlnlmgm number of Mechanical Endurance — Class MO( 1000
8.7 operations at no load operations) [R5]
(as per IEC 62271-102) | °P
Making capacity
endurance of earth : :
8.8 switch (as per IEC Class E2 (Min 5 operations) [R5] {R9}
62271-102)

9.0 Requirements of sealed housing live parts

Stainless steel enclosure suitable for IP67. Metal thickness

9.1 Enclosure shall be 3mm. {R9}

SF6 gas pressure low
9.2 alarm To be given

Provision for SF6 gas To be given (For ‘sealed for life’ design of RMU, this is not
9.3 filling applicable)

Provision for SF6 gas

pressure
9.4 indication Digital Manometer with non return valve

Arc interruption method

for SF6

breaker / Load break
9.5 switch Puffer type / rotating arc type

Potential free contacts

for SF6 gas
9.6 pressure low 1INO +1NC (Desirable)

10.0 Operational interlocks

10.1.1 Interlock type Mechanical
Load break switch &

10.1.2 respective earth switch | Only one in ‘close’ condition at a time
Circuit breaker &

10.1.3 respective earth switch | Only one in ‘close’ condition at a time
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10.2

Prevent the removal of
respective cable covers
if load break switch or
circuit breaker is ‘ON’

Electrical / Mechanical

10.3

Prevent the closure of
load break switch or
circuit breaker if
respective cable cover
is open

Electrical / Mechanical

10.4

® clause deleted

10.5

Cable test plug for
LBS/CB accessible
only if Earth switch
connected to earth

Mechanical

11.0

Indication & signals (for Local)

Operation counter on

To be provided for each LBS & Circuit breaker, with minimum

11.1 front / Inside the RMU 1
LT chamber four digits & non resettable type
Cal_ole pharge status Capacitor type voltage indicators with LED on all the phases
11.2 indication for all LBS & L2 .
CB (Shall be clearly visible in day light)
11.3 _Spr_lng'charge status On front for breaker
indication
Earth switch closed
11.4 indication (For Each On front
LBS)
Load break switch
115 ON/OEE indication Green for OFF / Red for ON
116 | Shreuitbreaker ONOFF | 500 for OFF / Red for ON
indication
Circuit breaker
11.7 protection relay Flag
operated on fault
Fault passage
118 indication on LBS Flag
Status signals to
11.9 SCADA-FO be er_ed to ONO + 2NC
marshalling terminal
block
11.9.1 LBS close / open potential free contacts
11.9.2 LBS & CB Earth Switch potential free contacts
close /open
1194 CB close / open potential free contacts
11.95 Protection relay potential free contacts

operated
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11.9.6 FPI operated potential free contacts
11.9.7 SF6 gas pressure low | potential free contacts (Desirable)
11.10.1 Commands from LBS close / open
11.10.2 SCADA- to be wired FCB close / open
to marshalling terminal
11.10.3 block FPI Reset

12.0 Mimic diagram, labels & finish

1. Mimic diagram (Shall not be accepted with Stickers)
Mimic [RS]
121 2. On panel front with description of function & direction
: of operation of handles/buttons
Operating instruction chart and Do’s & Don’ts in Hindi / local
Operating Instructions language to be displayed on left / front side of panel
P 9 enclosure on anodized Al Sheet 16SWG, duly affixed on
panel.
Name plate on panel . .
12.2 front Fixing by rivet only
12.2..1 Material Anodized aluminum 16SWG / SS
12.2.2 Background SATIN SILVER
1223 Letters, diagram & Black
border
12.2.4 Process Etching
Month & year of manufacture, equipment type, input &
12.2.5 Name plate details output rating, purchaser name & order number, guarantee
period
Labels for meters & The label shall be riveted and not pasted on the panel
12.3 S compartment door. Preferable the labels shall be engraved
indications
on the plate.
124 Danger plate on front & | Anodized aluminum 16 SWG with white letters on red
' rear side background
12.5 Painting _surface Shot blasting or chemical 7 tank process
preparation
o - Powder coated epoxy polyester base grade A, shade -RAL
126 Painting extemnal finish 7032, uniform thickness 60 micron minimum
12.7 Painting internal finish Poyvder cqated epoxy p.olyeste'r pase grade A, shade -white,
uniform thickness 60 micron minimum
Termination Drawing Printed copy shall be fixed/mounted inside each and every
12.8 - :
and Wiring Drawing compartment. {R9}

13.0 Quality assurance
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13.1 Vendor quality plan To be submitted for purchaser approval
Inspection points in
13.2 quality plan To be mutually identified & agreed
Quality — Process
13.3 Audits BSES shall carryout vendor process audits.
13.4 Field quality plan Bidder to submit field quality plan along with the bid
13.5 Spare patrt list Bidder to submit detailed spare part list along with the bid
13.6 Maintenance manual Bidder to submit maintenance manual along with the bid
Approved sub vendor
13.7 List [R5]
Fault Passage
13.7.2 Indicator pls refer make list
Self Powered O/C &
13.74 E/F Relay Ashida ADR241S-761 {R9}
13.7.5 Boots 3M / Raychem/K.D.Joshi

14.0 Inspection & testing

1. Equipment of type tested quality only, including
internal arc test on various compartments like cable
chamber, SF6 gas tank etc.

2. Type test certificate to be submitted along with offer

14.1 Type test for scrutiny. Type test more than 5 years old will not
be acceptable.

3. a) temperature rise test
b) voltage regulation test

14.2 Routine test As per relevant Indian standard
To be performed in presence of purchaser at manufacturer
works

1. Physical inspection & BOM, wiring check

2. Insulation resistance test (Before & after HV test)

HV test for one minute,

Operation & interlock check

14.3 Acceptance test . o
Measurement of resistance of main circuit

Voltage Indication check

N|o 0w

Functional testing of Fault passage Indicator for
Alarm

8. Primary current injection test for each circuit breaker
feeder with relay

9. Breaker closing & opening time measurement

15.0 Shipping, Handling and Site support
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15.1 Packing Protection A_galn_st corrosion, dampness, heavy rains, breakage and
vibration
Packing f_or Robust wooden non returnable packing case with all the
15.2 accessories and . . e
above protection & identification Label
spares
On each packing case, following details are required:
i. Individual serial number
ii. Purchaser's name
iii. PO number (along with SAP item code, if any) & date
iv. Equipment Tag no. (if any)
v. Destination
Packing Identification V!: Manufacturer / Supplier's name _
15.3 Label (Anodized Vvil. Address of Manufacturer / Supplier / it's agent
Aluminum Plate) viii. Description (Configuration of RMU; e.g. 1CB + 2
ISO, Manual, Extensible and Quantity must be
prominently displayed at least 3 sides of packing box
& on top.
ix. Country of origin
X. Month & year of Manufacturing
Xi. Case measurements
Xii. Gross and net weights in kilograms
xiii. All necessary slinging and stacking instructions
15.4 Shipping The seller shal_l be responsible for all transit damage due to
improper packing.
1. Manufacturer instruction shall be followed.
15.5 Handling and Storage 2. Detail handling & storage instruction sheet / manual
to be furnished before commencement of supply.

16.0 Deviations

16.1

a) Deviations from this specification shall be listed separately by bidder clause wise
(format given below) along with optional offer and has to submit the list along with
bid/quotation. BRPL will review the deviations and if BRPL is agreed with the
deviation, seller has to take written confirmation from BRPL on deviation during tender
evaluation.

b) In the absence of any separate list of deviations from the bidders with bid as well as
written confirmation from BRPL on deviations, it will be assumed by the Buyer that the
Seller complies with the Specification fully.

c) Any deviations mentioned in any other submitted bid documents (i.e.in filled GTP,
Catalog, BRPL old approval, buyer’s/seller’s standards etc) by seller without separate
deviation sheets will not consider as a deviation from this tech spec at any stage of
contract.
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Deviation sheet format.

SI. No.

17.0 Drawings Submission

17.1 To be submitted along with bid The seller has to submit following:
17.1.1 GA / cross sectional drawing of product showing all the views / sections
Detailed reference list of customers using the offered product during the last 5 years
17.1.2 with similar design and rating
17.1.3 Completely filled GTP
17.1.4 Manufacturer's quality assurance plan and certification for quality standards
17.1.5 Type test reports for the type, size & rating of product / equipment offered
17.1.6 Complete product catalogue and Manual.
Recommended spare parts and consumable items for five years of operation and
17.1 spare parts catalogue with price list
17.2 All documents as per clause 13 of this specification
After award of contract, Seller has to submit following drawings for buyer’s Approval
17.3 (A) / Reference (R)
17.3.1 Program for production and testing (A)
17.3.2 Guaranteed Technical Particulars (A)
17.3.3 GA drawing
17.3.4 Schematic and wiring drawings for all components
17.3.5 Terminal arrangement & cable box details including gland plate arrangement etc
17.3.6 Bill of material
17.3.7 Detailed loading drawing to enable the buyer to design and construct foundations
17.3.8 Transport / Shipping dimensions with weights, wheel base details, un tanking height
17.3.9 detailed installation and commissioning instructions
17.3.10 quality plan
17.4 Submittals required prior to dispatch
-Inspection and test reports, carried out in manufacturer’s works
-Test certificates of all bought out items
-Operation and maintenance Instruction as well as trouble shooting charts/ manuals
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17.5 Drawing and document sizes Standard size paper A3, A4
17.6 Number of Documents required at different stages shall be per Annexure-A

Duly signed & stamped copies of the drawings / documentation are required to be
Note : submitted to BRPL for approval.

18.0 Equipment ID [R7]

VI.
VII.
VIII.
IX.

Equipment ID shall be painted on any appropriate face of the equipment at a clearly

readable height from the base level of the equipment.
Font: Recommended type face for the signage is True type or Post script

Font Size: All painting should be in UPPERCASE. Recommended height of 50 mm

with spacing between alphabets of 3 mm.

Total No’s of Character: 18

Height of Font: 50 mm

Height of Base: 100 mm

Spacing between alphabets: : 3 mm

Paint: Base coat — Dense Yellow. Letters — Black Quick Drying paint 2 coats.

Equipment ID shall be separately provided by BRPL

Annexure A Scope of supply

1.0
11

1.2
1.3
1.4

15
1.6
1.7

The scope of supply shall include following

Design, manufacture, testing at manufacturer works before dispatch, packing,
delivery and submission of all documentation the 11kv Ring Main Unit (RMU). All the
manual RMU shall be compatible for retrofit solution of motorized RMU in future 11kV
RMU shall be as per scheme enclosed as Annexure E.

Configuration of 11kV RMU shall be as per Purchase Requisition.

Control Center has to be carried out at all sites by vendor engineer. [R5]

Guarantee Period for RMU shall be 66 months from the date of supply or 60months
from date of commissioning, whichever is earlier. [R5]

Service Performance Requirements During Guarantee Period: [R5].

Each RMU shall be supplied with 2 sets of Operating Handle. [R5]

Supplier scope includes training of BRPL team — Minimum 4 batches (each batch

with 4-5 engineers) for minimum 3 days at factory for erection, commissioning,
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maintenance trouble shooting of mechanism, FPI and all other components. This

shall be carried out within 1 week from date of 1st shipment/ dispatch. Supplier shall

also provide training for Self Powered relay at respective manufacturer’ factory for 12

engineers/ technicians in 2 batches. [R5].All the trainings shall be applicable for each

P.O.
1.8 Unit price for Conversion kit should be offered separately for converting the RMU
from single cable termination design to double cable termination design, at site.
1.9 BOQ as following —
Purchaser Equipment Tag No / RMU standard configuration : .
SrNo SAP code Type Unit Quantity
1 Example — Type A2 No eg. 1l
2 Example — Type R5
3
4

2.0 Submission of documents

Along with offer contract

For Approval after award of

Final after approval

Documents as
given in clause
no 17 of
specification

3 copies + 1 soft
copy on CD

4 copies + 1soft
copy on CD

6 copies + 1 soft copy
on CD for all type of
documents

3.0 Delivery schedule

3.1
3.2
3.3

Delivery period start date
Delivery period end date
Material dispatch clearance

from date of purchase order
as agreed with supplier
after inspection by purchaser

Annexure B Technical particulars (Data by purchaser)

Sr No Description Data by purchaser

1. Reference design ambient temperature 40 deg C

2. Maximum ambient temperature 50 deg c for Delhi

3. Relative humidity e.g. 85% for Delhi

4 Seismic zone e.g. 4 for Delhi
Extensibility of RMU on one side is

5. required - Yes / No
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Annexure C Guaranteed Technical Particulars (Data by Supplier)

Bidder shall furnish the GTP format with all details against each clause.
Bidder shall not change the format of GTP or clause description.
Bidder to submit duly filled GTP in hard copy format with company seal.

Sr. No. | Description Data to be filled by Manufacturer

1 11kv RMU ( as per scope of supply Separate GTP to be filled for each type of
annexure A) RMU

2 Equipment make
Equipment type / brand name

3 Conformance to design standards as per Ves/No
specification clause no 2.0 —

4 Conformance to specification clause no Ves/No
3.0to 17.0 -
If NO for pt 3 or pt 4 above, Submission

5 of deviation sheet for each specification Yes/No
clause no —

6 Panel overall dimensions in mm
Width (measured from front)
Depth
height

7 Panel weight in kg
Panel extensible on both sides — Yes /

8 No

9 Panel enclosure protection offered

10 Panel tested for internal arc (Cable &
other compartments) —Yes / No

11 Heat generated by the panel in Kw

12 Insulation level for complete panel

12.1 Impulse withstand (Kv peak) -70kvp min
12.2 Power frequency withstand (Kv rms) —
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28kv min
13 Bus bar

13.1 Material & grade

13.2 Bus bar cross section area in sqg mm
Bus bar rated current in amp

133 )] at designed 50 deg.C ambient

{R9}
i) at 50 deg.C ambient

134 Max temperature rise above reference
ambient of 40 deg C

135 Short time current withstand capacity for
3 seconds (in KA)

13.6 Bus bar clearances in mm P-P / P-E

13.7 Bus bar with insulation sleeve / barriers

13.8 Bus bar support insulator type

13.9 Bus bar support insulator voltage class

13.10 Bus bar support insulator minimum
creepage distance / mm

13.11 | Earth bus bar material

13.12 | Earth bus bar size

14 Circuit breaker type — SF6 or VCB

14.1 Rated voltage & frequency

14.2 Rated current in amp

143 Rated breaking current — KA rms
symmetrical

144 Short time withstand capacity in KA for 3
sec

14.5 Rated making current - KA peak

146 Breaker total opening time at rated
breaking capacity (in milliseconds)

14.7 Number of breaks per pole
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14.8 Total length of contact travel in mm
No of circuit breaker operation cycles 25% rated current -
(close & open) guaranteed at rated 50% rated current -
14.9 current, Electrical endurance class 75% rated current -
100% rated current -
No of breaker opening operations
14.10 guaranteed at rated fault current,
Electrical Endurance Class
No of breaker mechanical operation
14.11 | cycles (close & open) guaranteed at zero
current , Mechanical endurance class
14.12 | Contact material
14.13 | Operating mechanism — trip free
Manual Spring charge type
14.14 | Feeder circuit breaker (FCB) —VCB
14.14.3 | Closing coil wattage & rated DC voltage
14.14.4 | Trip coil wattage & rated DC voltage
14.15 Transformer CT class, ratio & Vk
15 Load break switch type — SF6 or VCB
15.1 Rated voltage & frequency
15.2 Rated current in amp
153 Load break switch total opening time at
rated current (in milliseconds)
154 Number of breaks per pole
15.5 Total length of contact travel in mm
25% rated current -
157 No of LBS close & open operation cycles 50% rated current -
guaranteed at 75% rated current -
100% rated current -
15.8 No of LBS making operations guaranteed
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at rated fault current, Electrical

endurance class

No of LBS close & open operations

15.9 guaranteed at zero current, Mechanical
endurance class
15.10 | Contact material
15.11 | Operating mechanism type
1513 Minimum permissible SF6 gas pressure
' (For SF6 type RMU only)
Capacitor type cable voltage indication
15.14 _ Yes / No
provided?
15.15 | Operation counter provided Yes/ No
161 Disconnect switch continuous rating
~ | (Amp)
Disconnect switch Short time withstand
16.2 _ o Yes / No
rating -20kA for 3 sec minimum
One LBS open operation possible in the
16.3 Yes/No
event of loss of SF6 gas
Cable termination —
17.1 ) ] mm
Height of power terminal from gland plate
172 Torque required for tightening terminal
' lug
Mimic diagram, labels & finish as per cl
18 Yes /No
no 12
Submission of RMU / component
19 Yes/No
catalogue
Unit price for Conversion kit offered
separately for converting the RMU from
20 _ o _ Yes / No
single cable termination design to double
cable termination design
21 Earth Switch
1 1 Minimum number of operations at no

load- Mechanical Endurance class
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Making capacity endurance of earth

2tz switch — Electrical endurance class
As per make list (refer annexure |
22 Self Powered Relay — Make / Model (Relay shall be communicable with
SCADA)
22.1 | CT Input
Overcurrent-
Earth Fault-
995 IDMT Setting Range 4 element — Over Instantaneous O/C-
Current & Earth fault & steps
Instantaneous E/F-
Over Current — Curves
22.3 Operating Time
Instantaneous
22.4 Pick up Current
22.5 Resetting Current
22.6 Relay Burden
22.7 Time Accuracy
22.8 Tripping Coil O/P — type & duration
22.9 Fault Current Display
2210 No of Fault Current Latching with time
stamping

22.11 | Display Facility / Type
22.12 | Operational Indicators
22.13 | Potential Free Output Contacts
22.14 | Thermal Withstand Capacity of Relay

23 Fault Passage Indicator Over Current and Earth Fault
23.1 CBCT

a Type

b Mounting Arrangement

c CT to indicator connection
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d ID of sensor
23.2 Earth Fault Indicator Make / Model as per Annexure-I
a Sensing Current
b Sensing Time
c Indication
d Reset Time
e Resetting Facility
f Output Contact
g Contact Rating
h Aux Power Supply
[ Degree of Protection
] Mounting Arrangement
k Ambient Temperature
24 Current Transformer- Make As per Annexure-|
24.1 Ratio
24.2 Burden
24.3 Accuracy Class
25 Voltage Presence Indicator
Make As per Annexure-|
Rating
Model No
26.8 Terminal Blocks, Disconnecting type

fuses make

Bidder / Vendor seal / signature

Name of the bidder

Address of bidder

Name of contact person

Telephone no & email id
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Annexure D Recommended spares (Data by supplier)

List of recommended spares as following

Sr No Description of spare part Unit Quantity
1 No

2 No

3

4

5

6

Annexure E Typical scheme of RMU
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a) 11kv RMU shall have Transformer circuit breakers (TCB) with Load break switches (LBS) or Feeder
circuit breakers (FCB) as per configuration defined in Purchase Requisition.c) TCB shall be operated

manually only with facility for remote shunt trip.
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d) 11kv RMU shall be suitable for extension on sides for addition of LBS, TCB or FCB.
e) Fault passage indicator (For Both Earth Fault and Over Current Protection) including associated CT &
connecting cable is shown by letter ‘F'.

f) RMU Configuration-

S.no. | Item description Type Combination
1 3 Way Indoor 2LBS+1VCB
2 4 Way Indoor 2LBS+2VCB
3 3 Way Outdoor | 2LBS+1VCB
4 4 Way Outdoor | 2LBS+2VCB
5. 1 way Outdoor | 1VCB

Annexure F Drawing of Bimetallic Ring Type Lug
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Annexure G(1) [R7] SERVICING AND WARRANTY REQUIREMENT-
EQUIPMENT SUPPLY (11KV RING MAIN UNIT)

INDEX
1.0 PUIPOSE uoeiiicinntiinininnnistsssesnsissssssnnenssssssnsnssnsssssnsans sossssasssesssssnsansssssasasssesss 3
2.0 ApPPlIcability ...cooociieeececcec et e e e s s e e s e s se e snesenae 3
3.0 PriOFitY coccceeieineeiiirenneineeiinnesssnnsssssnsssssnsessssssssssnsesssnsesssnsasssssasssssnsasssssasssssnsss 3
4.0 Liability coccceeeeerecericerecrisneecsensssns s esesnssenanesanesssnsssnnsesnssenasssasesssnsssnnsssnsssnnsessns 3
5.0 Warranty ReqUIrements ........cccocceeiriceeinsnniicnnnnennnnesnssessssnsssssssssssssnssssnnsess 3
6.0 Process ReqUIremMents ..........cccceierineeinnnrinnsninnsnesssnnenssseesssssssssnsssssasssssns 4
7.0 Documents/records/report SUBMISSION .........ccecevrrereneeneerersesnnsneseesesansnnes 7
8.0 Qualification requirement for service engineers ..........ccccevvervvrcrenierisenns 8
0.0 SAFELY .ueicceerccrcrecc e rcee st s er s s ase s e e senase sas senanesreeesseeseaessnesnanesneaann 8
10.0 COMMUNICATION ...ccuuiiiuiiieiiiiisiniecintiiicsn et s assses s sss s sss e sassassssasane 8
11.0 Changes/revision ManagemeNt ..........ccccvereereereesersesseseesessesssssssasssssesseseens 8
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1. Purpose

This document is prepared to specify the servicing requirement and Warranty /
Guarantee handling procedure in case of difficulty that arises in the supplied equipment
within the useful service life of the equipment being procured by BSES Rajdhani Power
Limited.

2. Applicability

It is applicable to any equipment supplied directly or indirectly for installation / use in
BSES Rajdhani Power Limited.

3. Priority

This document which include service, warranty / guarantees management / handling
procedures shall be considered a final in case of any contradiction with other
contractual document.

4. Liability

i) Supplier shall be liable to arrange OEM qualified service engineers as and when
required by BSES Rajdhani Power Limited to attend defects, trouble shooting to
restore equipment health to ensure 100 % capacity availability.

ii) OEM shall be liable to provide essential spares at reasonable price for entire
lifespan of the equipment.

iii)  Service call shall be attended within reasonable time frame as mentioned in this
document.

iv) Service cannot be denied by supplier/OEM till completion of useful life of the
equipment.

v)  The commercial liability shall be restricted to supply/service contract provision.

It will be liability of manufacturer /vendor tie up with accessories / component
manufacturer to full fill requirement stipulated this document.

5. Warranty Requirements
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vi)

vii)

viii)

The equipment failed / malfunctioned within stipulated warranty period shall
be attended free of cost for the reasons not attributed to BSES Rajdhani
Power Limited.

The cost incurred for service, spares, transportation, consumable and
manpower / labour shall be borne by supplier.

OEM is bound to send service engineer to site on request for troubleshooting
promptly.

There is no cap on number of visit or spare replacement required to repair /
trouble soot the problem in the equipment during warranty period.

Each break down / problem reported shall be analysed scientifically to
establish the root cause of breakdown.

In case it is established that any component or accessories is not performing
satisfactorily or causing repeated failure due to poor performance,
manufacturing mistakes, design mistakes or not suitable to our environment
condition applicable to NCR region, the OEM shall be liable to rectify or
replace the same in all equipment supplied to BRPL irrespective of warranty
period.

In case if RMU supplier is not OEM of the equipment / accessories, the
supplier will be liable to tie up with OEM to provide service / spares to meet
warranty / servicing requirement stipulated in this documents.

Irrespective of onsite or workshop repairing, it will be responsibility of OEM
to maintain work quality to ensure no compromise on performance and
useful life of the equipment.

6. Process requirements

6.1 Complain Registration.

i)

i)

Supplier to provide communication details for complaint registration in O&M
Manual, on website as well as shall be printed on the equipment. In case of
changes, same shall be communicated to BRPL.

BRPL will register complain through a e-mail / telephonic call to the call
centre / service centre
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6.2 Confirmation and Service time Schedule.

i)

i)

iv)
v)

vi)
vii)

viii)

All timing will be counted from date of call registration by BRPL till
restoration of equipment health at respective site in operation condition
satisfactory of BRPL engineer.

Service call confirmation & service engineer visit schedule shall be provided
within two hour for working hour call (09:00AM to 06:00PM, Monday to
Saturday) and before 10 AM next working day for off working hour calls.

Emergency trouble shooting calls - within 12 Hrs including spare
arrangements.

Normal trouble shooting call - within 48 Hrs.

On site repairing / component replacement - within 7 days.

OEM workshop repairing - within 30 days including returning to BRPL stores.
Replacement of complete RMU - within 45 days.

The service engineer shall intimate necessary requirement to attend call
along with confirmations

6.3 Site visit & Investigation.

i)

iv)

The OEM shall depute qualified and experienced engineer to carryout trouble
shoot as well as testing and collecting necessary data / details essential for
root cause analysis.

The service engineer shall collect preliminary details to understand and
estimate the spare requirement, shutdown time requirement from our
respective area engineer whose details will be provided along with service
call.

The necessary tools shall be carried by service engineer attending calls.

Service engineer to get call attendance certificate from respective area BRPL
engineers.

Page 32 of 49




BSES S

Technical Specification For 11 kV Ring Main Unit

vi)

Service engineer to intimate necessary precaution required to prevent
repetition of problem to respective area BRPL engineer as well as CES Team.

Detailed technical report (root cause analysis) to be submitted to CES Team
for records and analysis against each call.

6.4 Recommendation.

i)

vi)

Shall be based on scientific study / test results only.
Shall cover root cause analysis for failure.

Shall cover spares / component list for repairing.
Shall cover time requirement.

Shall cover site preparation / condition requirement.

Other critical measures essential for quality work.

6.5 On Site Repairing.

i)

i)

iv)

vi)

vii)

All site repairing shall be under supervision of OEM engineer and shall meet
all OEM recommendation to ensure quality of work.

All spares arrangement shall be carried out well in advance to minimize
outage time. The list must be shared with CES team

Necessary repairing process to be intimated to CES team in advance. It shall
include in process & final quality and performance checks / test.

The repairing process shall be certified by OEM design / quality expert.

Detailed time schedule and spares arrangement details shall be submitted to
CES team for necessary planning.

The repairing work shall be witness by BRPL CES engineer, who may insist in
process / performance checks / test in addition to above if felt essential.

If BRPL engineer observed any quality problem / skill problem, may insist for
repairing at OEM facility.

6.6 Repairing at OEM facility.
Following requirement shall be fulfilled during OEM workshop repairing work: -
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i) During site inspection, if service engineer felt necessary to send equipment to
OEM facility, the same shall be organized by OEM.

i) In case if BRPL felt that site repairing is not up to the required quality or felt
necessary to analyze cause of failure, the same shall be organized by OEM.

iii) Equipment unpacking, testing and opening for analysis inspection shall be
carried out in presence of BRPL engineer. It shall be intimated to BRPL at least
3 days in advance for necessary travel arrangement.

iv) If cause of failure observed due to design mistake / manufacturing mistakes,
the same shall be rectified in all other similar design equipments without any
cost to BRPL.

V) OEM to intimate the final testing for inspection. BRPL may depute engineer
or third party representative to carryout inspection / testing before dispatch.

vi) Dispatch shall be carried out only after BRPL clearance.

vii) Necessary lifting, shifting, loading / unloading & transportation arrangement
shall be in the scope of OEM / supplier.

viii) A document required essential for lifting and shifting of equipment will be
intimated at least two days in advance.

6.6 Witness / Inspection stages.

Even though OEM is liable for overall quality of work, BRPL may witness / Inspection
following activity:-

i) On site inspection, repairing/replacement work.

ii) Testing / inspection equipments / any accessories / component to establish the
cause of failure.

iii) Opening of equipment for internal part inspection.
iv) Final testing/inspection before despatch.

v) Testing / checking of the evidence causing failure / problem.
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Note: It will be responsibility of OEM / Supplier to establish with facts, figure,
photographs, and evidence to prove that cause of failure not attributed to design.

7 .0 Documents / records / report submission

vi)

The following be recorded and provided to BRPL by OEM against each call / repairing /
rectification works for BRPL clearance and future reference:-
Root cause analysis report.

All test report.

Minutes of meeting.

Spares / accessories test report / calibration certificates.
Proof of expenditure for cost incurred to BRPL.

Copy of transportation documents.

vii) All technical details of parts / accessories being replaced.

8.0 Qualification requirements for service engineers

i) All work must be carried out by only qualified, experience engineer certified by OEM.
BRPL may request qualification and experience details if felt necessary.

9.0 Safety.

i) All necessary personal protective equipments requirement for the personal and
labour will be in the scope of OEM / supplier.

ii) It will be liability of OEM / Supplier to meet the necessary safety norms , standards,

rules & regulation .
iii) BRPL may audit the same during on site work.
10.0 Communications.

For better coordination, single channel communication must be followed. BRPL and
OEM / Supplied to communicate to each other their team for communication time to

time in case of any changes.

At present, all warranty related communication is to be done with CES team.
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11.0 Changes / revision management.

Necessary approval of O&M analytic cell is essential for changes in this document.

In case if any stack holders do not agree or wish to amend its content may send request
to BRPL O&M analytic cell for approval.

The request will be in effect only on consideration and authorized release of revision in
document by O&M analytic cell.

Annexure ‘H' 11 Kv Metering Cubicle
1.0 General Requirement

Outdoor, Metal enclosed, framed,

1 | Panel Type Compartmentalized panel construction

2 Service Location Outdoor
3 Mounting Free Standing
IP 54 Minimum
4 Overall Enclosure
Protection (Complete unit i.e. RMU coupled to Metering unit shall be
IP54)

The metering cubicle shall be fabricated with 2.0mm CRC
sheet. Load bearing members and high voltage compartments
shall be 3.0 mm.

L The panel shall be vermin proof and totally enclosed.
5 Panel Fabrication CT/PT compartment shall be fabricated after bending the M.S.
Sheets on three sides and fourth side shall be welded to make
the complete assembly tamper proof. Pressure release
device/ explosion vent should be provided on the CT PT
compartment at the rear side.

The panel shall have four separate compartments. All the
compartments shall be completely segregated from each
other.

Compartmentalized 1. Meter Compartment

panel construction 2. CT- PT compartment

3. Incoming

4. Outgoing
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Meter Compartment

The Upper compartment i.e. the “meter compartment” shall be
suitable for housing 3 phase 4 wire Energy Meter (energy
meter not in bidder's scope of supply) and associated wiring.

7.1

Double door

1. Double door arrangement as front and back door to meet
IP54 requirement. Both the doors should have 02 no’s
concealed type (Anti Theft) hinges.

2. Front door should have at least 01 no's padlocking and 02
no's sealing arrangements.

7.2

Meter reading Window

Provided on front and back door to enable the meter reader to
perform inspection of meter compartment and note down the
reading of meter.

1. Front Door: window of size 350 (W) X 300 (H) mm
approximately with colour-less transparent acrylic sheet
and wire mesh welded from inside.

2.Back door: window of size 350 (W) X 300 (H) mm
approximately with colour-less transparent acrylic sheet.

7.3

Data Downloading slot

Slot to facilitate installation of data downloading cable with
DB9 serial connector.

1. Front door: Slot of size 25mm X10 mm (+/- 2 mm) should
be provided on front door with sealable cover.

2. Back door: Slot of size 30 mm X 50 mm shall be provided
to facilitate installation of data downloading cable.

7.4

Meter hanging
arrangement

The meter compartment shall contain hanger arrangement of
slotted angle for mounting meter so that meter can be
adjusted vertically and horizontally. Two horizontal and two
vertical slotted channels should be provided for the same.

CT PT Compartment

The CT/PT compartment shall be completed welded type and
house the 11 KV dry type current transformers (3 no’s) and 3
phase dry type potential transformer.

8.1

Current Transformers

The metering current transformers shall be suitable for 11 KV;
50Hz effectively earthed neutral system. The CT shall be
single core, epoxy resin cast, copper wound primary type with
rated burden 5VA and accuracy class 0.5s or better
conforming to 1S:2705 (Part-1&Il). Instrument security factor
shall be less than or equal to 10. CTs should have solid
copper bus bar type primary terminals for connection with
main busbar/bushing terminal. Secondary terminals of CTs
should be made of copper or brass.
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8.2

STCof CT

SL | CT ratio Short time rating Size of main Bus bar

1 15/5A 6 KA for 1 sec. 30 x 4 sgmm

30/5A 6 KA for 1 sec. 30 x 4 sgmm

60/5A 18KA for 1 seconds 30 x 4 sgmm

18KA for 1 seconds 30 x 4 sgmm

2
3
4 | 100/5A
5

150/5 A | 18KA for 1 seconds 30 x 4 sgmm

6 | 300/5A | 18KA for 1 seconds 40 x 6 sgmm

8.3

Potential Transformer

The Potential Transformer shall be dry type Epoxy resin cast,
Copper wound suitable for 3 phase 11KV, 50Hz effectively
earthed neutral system. The PT shall be connected in star to
have ratio 11KV/N3 / 110/3 V with rated burden of 10VA per
phase and accuracy class 0.5 or better conforming to 1S:3156
(Part 1 & Il). Primary terminal of PT should be of copper.
Secondary terminals of PT should be made of copper or
brass.

8.4

Pressure release device

Pressure release device/ explosion vent should be provided
on the CT PT compartment at the rear side.

Incoming

1. Coupled to the breaker module of RMU.

2. Coupling arrangement should meet the IP54 requirement.

10

Outgoing

Cable compartment with cover/ door.

10.1

Cable type & size

3C x 300 to 400 sg mm Aluminum conductor XLPE with armor
& PVC outer sheath {R9}

10.1

Cable Entry

1. Bottom

2. Gland plate - 3mm metallic, removable & split type in two
parts, with 1no. 90 mm diameter knocks out punch/hole in
the centre. Approval should be taken for the same during
drawing submission

10.2

Cable support

‘HDPE’ cleat(s) shall be provided.

10.3

Termination Type

Suitable for heat shrinkable type

10.4

Terminals for
cable termination

11kV

1. Suitable for Ring Type Bimetallic lug.
2. Material of Nut, bolts and spring washer- Brass

3. Size of Nut bolt- M16
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10.5

Termination height

From gland plate 900 mm minimum

10.6

Right angled boots

Single piece cold shrink type ( make - 3M/K.D.Joshi
Raychem) {R9}

11

Panel Wiring

1.

Secondary wiring of CTs and PTs shall be done with 2.5 sq.
mm PVC insulated cables with stranded copper conductor.

. CT and PT wiring should run in independent rigid steel

conduit pipes of appropriate size from CT/PT compartment
to meter compartment.

. Conduit pipes shall be clamped with the inner wall of the

panel and shall be so laid that none of the wires can be
tampered from outside.

. Current transformer and Potential transformer secondary

wiring shall be colour coded as per IS and shall be suitably
ferruled for identification.

. No link or test terminals shall be provided in wire from

CT/PT to meter terminals.

12

Earthing

. The assembly comprising of the chassis, framework and

the fixed parts of the metal casing shall be provided with
two separate earthing terminals of M10 or above.

. These terminals shall be provided over and above all other

means provided for securing and earthing metallic
enclosures (armour or other metallic coverage) or current-
carrying cables.

. The earthing terminals shall be readily accessible and so

placed that the earth connection of the CT/ PT chamber is
maintained when the cover or any other movable part is
removed.

. The earthing terminals shall be protected against corrosion

and shall be metallically clean.

. Earth continuitity shall be provided to all Gesketted joints by

copper braid suitable for rated fault current.

. Under no circumstances shall a movable metal part of the

enclosure be insulated from the part carrying the earthing
terminals when the movable part is in place.

. The earthing terminals shall be identified by means of the

symbol marked in a legible and indelible manner on or
adjacent to the terminals.
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13

Bushing

Bushing should be made of homogeneous epoxy / polymeric
material free from laminations, cavities and other flaws or
imperfections that might affect the mechanical or dielectric
guality. Bushings shall be designed to have ample insulation
level, mechanical strength and rigidity for the conditions under
which they will be used. The hollow porcelain bushings shall
conform to 1S-5621.

Bushing clamping accessories, bolts, studs etc shall be hot
dip galvanized. All the nuts and washer shall be SS-304. All
iron parts shall be hot tin galvanized and all points shall be
airtight. All current carrying contact surfaces shall be silver
plated. The creepage distance of the bushing shall not be less
than 31 mm/KV. Bushing shall be tested in accordance with
I1S-2099. Routine as well as type tests reports in conformity
with 1S-2099 shall be furnished to the purchaser.

14

Connections

1. No joint in the primary winding of CT shall be acceptable.

2. Connection between CT terminal and bushing terminals
shall be done with solid copper busbar of adequate size.

3. Flexible copper strip / rope are not acceptable for primary
connection.

4. PT should be connected to primary busbar through bus bar
of appropriate size (connections using flexible conductor
are not acceptable).

5. All bus bars/ connections in the CT/PT compartment shall
be encapsulated in epoxy.

15

Lifting Lug

1. 04 No’s lifting lugs shall be provided at the top of the
metering cubicle for transportation.

2. All nuts, bolts, flat and spring washers shall be SS only.

16

Height of the Base frame

The total height including base channel shall not be more than
2000 mm. Width and depth should be minimum possible and
may be increased suitably to accommodate CT's/PT’s.

17

Provision for Sealing

Welded Stud with nut must be provided for the purpose of
sealing on the following compartments/ locations.

1. Meter compartment
2. Coupling arrangement of RMU and metering cubicle.

3. Outgoing cable compartment

2.0 Labels & painting
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Name plate

The metering cubicles shall be provided with a non detachable
type nameplate with legible and indelible marking fixed on the
enclosure sheet with welded arrangement so that in case
name plate is removed no passage holes are left. (separate
name plate should be provided for RMU & metering cubicle)

2.1

Location

Name plate having complete data shall be provided outside as
well as inside the metering cubicle at a suitable place where it
can be easily read.

2.2

Material

Anodized aluminum 16SWG / SS

2.3

Background

SATIN SILVER

2.4

Letters, diagram &
border

Black

2.5

Process

Etching

2.6

Name plate details

1. BRPL Property

2. Supplier's name

3. P.O. No. & Year of manufacturing
4. Sr. No. of metering cubicle
5

. Particulars of CT’s such as ratio, VA burden, accuracy
class, SC rating, BIL.

6. Particulars of PT's such as ratio, accuracy class, VA
burden, BIL.

7. Standard connection diagram
8. Consumer account no
9. Sanctioned load.

10. Date of release of connection.

2.7

Labels for CT Ratio

On CT PT compartment by anodized aluminum with white
character on black background OR 3 ply lamicoid

2.8

Danger plates

1. On CT PT compartment and each cable compartment

2. Anodized aluminum 16 SWG with white letters on red
background

2.9

BSES Insignia

a) 01 no's

b) Shall be etched on anodized aluminium 16SWG / SS
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plate.

C) Details shall be finalized during drawing approval.

2.10

Enclosure painting
surface preparation

7 tank chemical process

2.11

Enclosure painting
internal/ external finish
Powder coated epoxy

polyester base

Hot dip galvanizing — 80 micron thick grade A, shade - RAL
7032, uniform thickness 60 micron minimum.

3.0 Technical requirement of CT and PT

SL Description Requirement for CT Requirement for PT
1 Nominal System Voltage 11KV 11KV
(KV rms)
5 Highest System Voltage 12KV 12KV
(KV rms)
3 Type Single phase Indoor CT's | Three phase Star/Star PT.
4 Accuracy Class 0.5s 0.5
5 Rated frequency 50Hz 50Hz
6 Rated Secondary Current 5 Amp N/ A
Amp.
7 Rated continuous thermal | 1.2 times of rated primary NA
current current,
8 Max Ratio error As per IS 2705 As per IS 3156
9 Max Phase angle error As per IS 2705 As per IS 3156
10 Rated burden 5VA at 0.8 pf (Lag) 10VA/ phase at 0.8 pf (Lag)
11 Rated voltage factor N/A 1.'2 times continuous and 1.5
times for 30 seconds
12 Short time current rating
12.1 | Thermal rating As provided in section 3.2 | N/A
12.2 | Dynamic rating 2.55 times of sh(_)rt time N/A
thermal current rating
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13

One minute high voltage
power frequency withstand
voltage

13.1

On primary winding KV rms
On secondary winding KV
rms

28KV (rms) for 1 minute
for 11 KV class 3KV (rms)
for 1 minute

28KV (rms) for 1 minute for 11
KV class 3KV (rms) for 1
minute

13.2

1.2 / 50 impulse withstand
voltage

75 KV (peak) for 11 KV
class

75 KV (peak) for 11 KV class

14

Winding materials

Copper

Copper

15

Insulation security factor

<10

N/A

4.0 Inspection & testing

Type test

. Bushings shall

. Metering cubicle shall be type tested as per IS 3427

.CT and PTs shall be type tested as per 1S2705 and

IS3156 respectively.

be type tested in accordance with

1S2099.

. Type tests should not pertain to period earlier than five

Years.

Routine test

. Metering cubicle shall be tested as per IS 3427

.CT and PTs will be tested in accordance with 1S2705

and 1S3156 respectively.

. Temperature rise test will have to be carried out during

Inspection.

. During inspection, all routine and acceptance tests shall

be carried out in presence of purchaser’s representative.

Physical Inspection

4.
5.
6.

. Checks of all mounting plates / fasteners.
. Checking of components as per drawing.

. Electrical circuit's fasteners tightness / surface area

contacts.
Labels / identification / nameplates.
All doors checks — safety and accessibility.

Panel surface finish / smoothness.
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4 Right to waive off tests Reserved by Purchaser
5.0 Guaranteed Technical Particulars (Data by Supplier)
SL Description Requirement Data By Supplier
1 Name of Manufacturer
2 Type and Designation 8$tgggr|;¥pe with resin cast
3 Normal system voltage 11KV
4 Highest system voltage 12KV
5 Frequency 50Hz
6 Insulation Class
| fppuse et Setege | 75 kv peak
One minute power
73| Voltage (on assembled CT- | 28KV s
PT set Primary)
7.2 | Secondary 3KV rms
8 Current Transformers: pfﬁasrgs- total, 01 no. per
8.1 | Type Resin cast wound type
8.2 ;;a;?os)formation ratio (CT As per requirement
8.3 | Rated Output (VA Burden) 5VA
8.4 | Class of accuracy 0.5s
85 Rated continuous thermal | 1.2 times of rated primary
current current
8.6 Sh_ort time thermal current | As _per CT ratio and
rating for one second specification
8.7 Rated Dynamic current tﬁéﬁ?na??uﬁfen?frat?ggrt time
8.8 Security factor Less than 10
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SL Description Requirement Data By Supplier
8.9 Insulation level 28KV for 1 min
8.10 | No. of cores One
8.11 | Max Ratio error As per 1S:2705/1992
8.12 | Max phase angle error As per 1S:2705/1992
Max. temp rise over max
ambient temp of 50 deg C
8.13 | at rated continuous thermal | As per 1S:2705/1992
current at rated frequency &
withstand burden
8.14 Ma_lke and Grade of epoxy Cycloaliphatic {R9}
resin
9 Potential Transformers (3 Phase 4 wire unit)
9.1 Burden in VA/Phase 10 VA/phase
9.2 Transformation ratio 11KV/110V (L-L)
9.3 Class of accuracy 0.5
9.4 Winding connection Star/Star
9.5 Insulation level 28KV for 1 min
Rated voltage factor and | 1.2 continuous and 1.5 for
9.6 .
time 30 seconds
97 Temp rise over max | Within limits  of IS-
' ambient temp 3156/1992
Within limits of IS-
9.8 Max phase angle error 3156/1992
, Within limits  of IS-
9.9 Max Ratio error 3156/1992
9.10 Ma}ke and Grade of epoxy Cycloaliphatic {R9}
resin
10 Size of main bus bar
For CT ratio less than and -
10.1 equal to 150/5 30 x 4mm (minimum)
10.2 | For CT ratio of 400/5 {R9} | 40 x 6mm (minimum)
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SL Description Requirement Data By Supplier
11 Core material CRGO (Virgin grade)
12 Mlnlr_num creepage for HT 341mm
Bushing
Clearances a. Phase to
13 | phase clearance b. Phase
to earth clearance
No. of Paint coats a. Primer
14| b. Enameled RAL 7032 2 coats 2 coats
15 Weight of complete unit
Gauge of a. Meter box b. . .
16 HT compartments 2mm (min) 3 mm (min)
Dimensions of complete
17 Metering cubicle a. Height
(mm) b. Breadth (mm) c.
Length (mm)
18 Meter compartment
Dimensions of meter
compartment with double
18.1 door  (minimum  sheet
' thickness 2mm) a. Height
(mm) b. Breadth (mm) c.
Length (mm)
18.2 | Protection class IP 5X
18.3 | Provision of Acrylic window
Provision of slotted channel
18.4 | (40*12mm) suitable for | Required
6mm bolts (4 Nos)
Provision of Pad locking &
185 .
sealing arrangement of door
Provision of  mounting
18.6 | metering reading port on
door.
19 Metering cubicle mounting Floor mounting
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Annexure ‘I' Make list

Make List of RMU's Accessories {R9}

Sl. No. Descriptions Make
1 Relay (Self Power+ AUX DC/ACSupply+ Ashida 241S-761
Communicable)
2 CT Narayan Power Tech
(NPT)/Gilbert Maxwell, 400/75-
1/1, 5P10, 2.5 VA, Pragati, Nortex
3 FPI (Both for Earth Fault and Over Current EMG/C&S/Schneider/SIEMENS
Protection)
4 CBCT (Both for Earth fault and Over current | EMG/C&S/Schneider/SIEMENS
protection)
5 Boot 3M/Raychem/K.D.Joshi
6 Wire Polycab/Havells/Finolex/KEI
7 AC & DC MCB SIEMENS/Havells/C&S/
Schneider
8 Disconnecting type fuses Connectwell/Wago/Phoenix/Elmex
9 TB (disconnecting type) Connectwell/Wago/Phoenix/Elmex
10 Vacuum Interrupter CG/ ABB/Schneider/SIEMENS/other

type tested

Annexure ‘J’ Type test
The entire product shall be type tested from CPRI / ERDA. In case of new offer or type test

report is older than 5 years, bidders shall carry out type tests from CPRI / ERDA without any
cost implication to BRPL

Annexure-K -Special Technical Requirement: {R9}

delivery of first lot

Animated video for ETC guide of RMU shall be submitted to BRPL before

Relay Protection setting (min 10%)

All the communicable accessories shall have Latch contact

AIWIN|

NO/NC contact for manometer shall be provided
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--Bidders shall have additional RMU readily available of each type to replace
under warranty faulty RMU in case it is repairable at OEM factory

--In case of under warranty failure and if the faulty RMU is repairable only at
OEM factory, bidder has to replace the faulty RMU during lifting with new/
operatable same type of RMU within the time period mentioned in the tech spec
warranty clauses.

--BRPL shall not issue any RMU from their assets for replacement activity. In
case of delay, penalty shall be imposed as per this corrigendum sl no 9

--After Warranty period completion (5 years), these clause shall not be
applicable to OEM

6 Sample RMU

1 sample RMU of each type shall be manufactured as per BRPL specification

6.1 after award of PO. BRPL will do the routine testing and inspection of the sample
RMU and if found satisfactory as per BRPL specification, BRPL will give
clearance/ approval for bulk manufacturing
During inspection of the sample RMU, BRPL may ask the vendor to modify/

6.2 change the design as per BRPL requirement including the make of accessories

mentioned in the specification. OEM is liable to modify the design irrespective of
the offer submitted during tender stage. However, BRPL will not ask for the
requirement beyond the technical specification.

6.3 The lead time required to arrange the accessories/ to modify the design
required as per BRPL requirement shall be in the account of bidder.

6.4 BRPL is not liable to bear any extra cost, out of the PO for the approval of
sample RMU and the bulk quantity afterwards.

The sample may be used in BRPL network based on fulfilment of technical

6.5 requirement and BRPL approval. Else fesh RMUs as per the approved sample
shall be supplied in line with PO quantity.

During bulk manufacturing and PO execution, BRPL may ask necessary
changes to be done (if required). Bidder is liable to provide the required
changes as per the BRPL requirement irrespective of the offer / design given
during tendering stage without any cost implication to BRPL. However, BRPL
will not ask any changes out of BRPL Technical specification

6.6

Warranty clause’s terms & conditions mentioned in the technical specification
7 Annexure- G(1), Clause no-6.2 shall be strictly followed by the OEM, in the
event of violation of warranty clauses, BRPL is liable to impose penalty with1%
of RMU unit rate per day basis (Unit rate shall be considered as per the PO)

Submission of Type test report (not more than 5 years from the date of tender
8 opening) of internal arc for 1 sec (AFLR 20kA for 1 sec) from CPRI/ERDA is
mandatory with minimum 3 way RMU configurations.

9 Complete Civil foundation Drawing along with sectional view (RCC casting shall
be followed) and Bar Bending Scheduled (BBS) shall be submitted by bidders

Page 48 of 49




BSES S

Technical Specification For 11 kV Ring Main Unit

along with drawing

Submission of 3nos as built drawing to BRPL before dispatch of first lot of
material is mandatory. Also one set of as built drawing shall send with each unit

10 of supplied RMU. Proper holding arrangement to be provided to place as built
drawing inside the RMU.
11 Test bushing feature-The bushing of RMU must have the feature of “Test

Bushing”.

12 Broken conductor feature in relay-The relay must have the feature of detecting
change in impedance (negative phase sequence over current)

BRPL may conduct stage wise inspection of RMU manufacturing at vendor

13 works. OEM is liable to intimate the manufacturing scheduled along with related
dates before commencement of manufacturing.
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General Specification

1.0 Codes & standards
Materials, equipment and methods used in the Laying of 11/33/66KV Cable shall conform to the

latest edition of following —

S. Reference No. Name of Standard

No.

1 Indian Electricity Rules, 1956

2 Indian Electricity Act, 1910

3 Indian Electricity Supply Act, 1948

4 Electricity Laws Act, 1991

5 National Electrical Code ( Indian standards Institution)

6 IS 1255 Code of practice for installation and maintenance of Power Cable upto
and Including 33KV rating.

7 IS 1554 PVC Insulated Electrical Cables upto 11KV

8 IS 2274 Code of Practice for electrical wiring installation — system voltage
exceeding 650V

9 IS 7098 Part Il Crosslinked Polyethylene Insulated PVC sheathed cables for working
voltages from 3.3KV upto and including 33KV

10 IS 7098 Part llI Crosslinked Polyethylene Insulated PVC sheathed cables for working
voltages from 66KV upto and including 220KV

11 IS 5820 Specification of precast concrete Cable cover.

2.0 Design guidelines and Parameter for cable laying-

S. Parameter \ Details

No.

2.1  Selection of The cable route selection shall be done by the concerned supervising
Cable Route engineer by first conducting route survey and selecting a route along

with contractor keeping followings in mind:
-The side of road which presents the least obstacles and the fewest
roadways crossings.
-The future consumers and existing cables in the route may influence the
cable route.
-Railway, road crossings, MCD and other government agencies may also
influence in selection of cable route.
-Plans for future building projects should be considered.
-The route shall be as far as possible away from parallel running gas,
water pipes and telephone/telecommunication cables.
2.2 Site Preparation a) Barricading:
e The identified cable route shall be barricaded continually
before excavation.
e Barricading shall be as drawing laid
e Open Trench method shall be adopted as far as possible for
trench preparation.
b) Excavated Earth:
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2.3

2.4

2.5

Clearance

Depth of Cable
Laying

Width of Cable
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e The excavated earth shall be so stored at site, that it shall
not cause trouble to running traffic

o All excavated earth shall be stored within the barricaded
area.

[ ]

c) Full height fence, barriers, barricades etc. shall be erected
around the site in order to prevent the working area from the
risk of accidents due to speedy vehicular movement. Same the
way barricades protect the road users from the danger due to
construction equipment and temporary structures.

d) The structure dimensions of the barricades , material and
composition, its colour scheme, BSES logo and details shall be in
accordance with specification and drawing laid down in the
tender documents.

e) All the barricades shall be erected as per the design
requirements of employer, numbered painted and maintained in
good condition and also barricade in charge maintain a barricade
register at site.

f)  All barricades shall be conspicuously seen in the dark/night time
by the road users so that no vehicle hits the barricades.
Conspicuity shall be ensured by affixing retro reflective strips of
required size and shape at appropriate angle at bottom and
middle portion of the barricades at a minimum gap of 1000 mm.
In addition minimum one red light /red blinker and red beacon
light should be placed at the top of each barricade.

g) PPP to be provided by vendor to all workers and engineers.

h) Also refer Annexure- 7: Barricading and Safety

The desired minimum clearances are as follows —

- Power cable to power cable — A minimum clearance equal to diameter
shall be maintained. Trench drawings shall be referred to for guidance.
- Power Cable to control cables — 0.2 M

- Power cable to communication cable — 0.3M

- Power cable to gas/water main—0.3 M

The desired minimum depth of laying from ground surface to the top of
cable shall be:

650 / 1100V grade XLPE Cables — 75 cm

6.35 / 11KV grade XLPE Cables — 90 cm

Low voltage and Control cable - 75 cm

19 / 33KV grade XLPE Cables-1.2 M

38 / 66KV grade XLPE Cables - 1.5 M

Cables at Road crossing - 1.0 M (min.)

Cables at railways level crossings (measured from bottom of sleepers to
the top of Pipe) - 1.0 M (min.)

Whenever there is any obstacle at the laying depth, the cable should be
lowered/ raised to cross the obstacle. However variation in the depth is
to be approved by BSES. The Contractor shall provide the same in
deviation report.

The width and depth of Cable Trenches shall depend upon number of
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trenches

2.6 Bending Radius
of Cables

2.7 Maximum
permissible
Tensile
Strength for
Cables

2.8 Methods of
Laying
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circuits and Voltage Grade. Annexure # 3 and drawings of this
specification shall be followed.
While pulling of the Cable from the drum or during laying
following minimum bending radius shall be maintained so that
the cable, in particular the insulation does not get damaged —
A) Single Core Cables ( PVC & XLPE)

Upto 1.1KV grade — 15 X D

Above 11KV grade - 20 X D
B) Multi Core Cables ( PVC & XLPE)

Upto 1.1KV grade - 12 X D

Above 1.1KV grade — 15 X D
Where ‘D’ is overall diameter of the cable.
For cables pulled with Stocking

PVC and XLPE SWA Armoured cablesP=30XD

PVC and XLPE AWA Armoured cables P =20 XD
Where P= pulling force in Kgrm, D= Diameter of Cable in mm

For Cables pulled by Cable eyes
Aluminium conductor — 30 N/mm2 = 3 Kg/sq. mm
Copper conductors - 50N/mm?2 =5 Kg/sq. mm

Permissible force is calculated by multiplying the above values by cross
sectional area (CSA) of conductor of each core and then number of cores.
a) Cables shall be laid in direct in ground, in trenches excavated
therein and shall be protected with covers as given in the
drawing. Cables shall also be drawn into pipes of ducts or laid in
the formed trenches or troughs or on racks or supported in trays
or cleats as required by the site exigencies. Where the cables are
laid in the formed trenches, the installation shall include removal

and replacement of the trench covers and the provision of
temporary protective covers on the trenches where they cross
the access ways.

b) HDPE (PN6,PESOD) or RCC ducts shall be used where cable cross
roads and railways tracks. Spare ducts for future extensions
should be provided. Spare duct should be sealed off. Buried
ducts or ducting blocks shall project into footpath or upto the
edge of road, where there is no footpath, to permit smooth entry
of cable without undue bending. The diameter of the cable
conduit or pipe or duct should be at least 1.5 times the outer
diameter of the cable. Angular alignment of the duct across road
crossings shall be predetermined to maintain safe bending radius
when direction of cable trench changes before or after the road.

c) The contractor shall lay cable by Horizontal direct drilling (HDD)
in main roads and highway with heavy traffic, passage to public
property where excavation is not possible. Contractor shall take
approval for laying of cable by means of HDD wherever required
from the supervising engineer. The cable laid by HDD shall be
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minimized so that it doesn’t exceed by 12% of total route length.
This is to avoid De-rating of Cables.

d) Unless approved by BSES, the contractor shall lay the cables,
direct in ground, in single layer. The cables shall be laid with the
pre-determined and approved cable route.

e) Spacing shall be maintained uniformly between the cables all
along the length including the bends, as approved by BSES. To
maintain the spacing, suitable non-metallic formers shall be
placed uniformly with spacing not exceeding 5 meters. Every
bend shall have at least one spacer.

f) 75 mm of the sand bed shall be placed at the bottom of cable
trench.

g) After the cables have been laid the trench shall be filled with the
sand and shall be well rammed to a level not less than 75 mm
above the top of the cables all throughout the route.

h) To protect the cables against external mechanical damage, which
may be caused by other agencies, the cable shall be protected by
suitable cover. (for drawing of RCC cable cover refer annexure
V).

i) The type of the covers shall be as under
- 1.1KV Cables — Single layer of brick thickness not less than
75 mm ( 3 inch)
- 11KV Cables — sand stone of thickness not less than 75mm (
3 inch).
- 33KV Cables shall be protected by reinforced concrete cover of
width 300 mm as per attached drawing with thickness not less
than 50mm.
- 66KV Cables shall be protected by reinforced concrete cover as
per attached drawing with thickness not less than 50mm.

The RCC cable cover shall be embossed as “BSES EHV
CABLE”.

j) Back fill to be filled up to 75mm and the warning tape shall be
installed continuously. The tape shall be yellow in colour with
Black / Red lettering of minimum 20mm height. The approved
warning message shall be written in English and Hindi/ local
language. The minimum thickness and width of the tape should
be 300 microns and 150 mm respectively.

k) The trench shall be filled-up by loose soft soil (300mm) and

Excavated soil as indicated in drawings.
29  Cable over On Bridges the cables are generally supported on wooden cleats and
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Bridges

2.10 Laying of Single
Core Cables

2.11 Earthing of
Single Core
Cables

2.12  Violation of
barricading
guideline and
safety norms

clamped on steel supports at regular intervals. The cables laid on bridges
shall be provided with Sun shield.

Approval from appropriate authorities (PWD/railways) as applicable shall
be taken by contractor.

a)

b)

c)

d)

b)

The single core cables shall be laid in trefoil formation. Single
core cables can be laid individually in HDPE pipe in case
of HDD only. (Details of HDPE Pipe as per Annexure-9)

For single core cables laid in trefoil formation, plastic cable ties
shall be used at interval of 1.0 (one) meter throughout the cable
length to maintain the trefoil arrangement.

To balance the inductance, the phase sequence in trefoil format
shall be maintained by vendor ( for double circuit)

To prevent magnetic losses (eddy current and hysteresis losses),
the base plate of the panels or the terminal box of the
equipments, shall have aluminium plate. In case the entry into
the building is through Gl pipe, a “slit” in the Gl pipe shall be
necessary. Alternatively Gl pipes may altogether be avoided and
non-metallic pipes such as PVC or HDPE pipe shall be used.
Concrete pipes having steel reinforcement (RCC pipe) are not to
be used.

Single point bonded earthing shall be employed to prevent flow
of induced circulating current in the armour and screen and
consequential de-rating of cables for feeder less than 2.0 KM.

For feeder length more than 2 KM, mid point earthing shall be
provided.

On violation of barricading guideline and safety norms, a fine of Rs.5000
/day shall be imposed.

BRPL inspector/engineer in-charge shall be empowered to impose the
above penalty.

3.0 General guidelines for Laying Cables

S. Parameter
No.
3.1 General
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| Details

a)

b)

c)

Laying of the cables and handling of the same shall be
undertaken, at all times, by adequate staff suitably trained and
supplied with all the necessary plant, equipment and tools.
The contractor shall be responsible for all the route survey,
establishment of the position of the joints as per the site
exigencies and the drum lengths of cables to be laid. While
carrying out the route survey the contractor shall take into
account the obstacles on the route whether above or below
ground. The cable shall be planned to be laid in an orderly
formation, free from unnecessary bends and crossings

The contractor shall submit a drawing for the complete scheme
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3.2 Handling and
Storage of
Cable drums (All
empty drums are
returnable)

3.3  Cable Laying
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d)

e)

a)

b)

d)

a)

showing the entire route, road crossings, location of joints and
also the arrangement of cables to be laid. In case due to site
exigencies, cables have to cross over within the trench, the same
shall be shown in the drawing. For each and every job, these
drawings shall be approved by BSES, prior to commencement of
work.

BSES shall arrange for all the material and manpower required
for jointing and end termination. The Contractor shall provide
pit, carry out excavation for creation of working space required
for jointing by the jointer. All civil works, structural work,
clamping and earthing shall be carried out by the contractor, so
that the cables and accessories perform satisfactorily during the
entire life time.

The entry and exit of the cables into the building shall be through
RCC or Gl pipe except for single core cables, which shall be
properly sealed and shall be duly supported as per the method
and technique approved by BSES, so that the outer sheath of the
cable does not get damaged at the entry and exit points. The
sealing should be of adequate length so that it minimizes the risk
of spreading of fire or ingress of water.

The cable drums shall be transported upright, so that the weight
is distributed on both the flanges. Under no circumstances the
cable drum may be laid on its side. During transportation the
drums must be properly secured. The cable drums should never
be dropped from Lorry or a trailer, so as to prevent damage to
the cable drum and also to the cable. Ramp may be used for
unloading. The drums may be rolled over short distance,
provided the correct direction of rolling as provided on the drum
is observed. Alternatively, a mobile crane should be used for
lifting and lowering the drum. A chain-pulley arrangement may
also be used to lift the drums and deposit the same on ground if
required.

In case the drums are to be stored prior to cable laying, they
should be arranged in such a way to leave some space between
them for air circulation. It is desirable that the drums stand on
battens placed directly under the flanges. Overhead covering is
not essential except in heavy rainfall areas or during monsoon.
Cable should however be protected from direct rays of sun by
leaving the battens on or by providing some form of sunshade. In
no case the drums shall be stored in a flat position with flanges
horizontal.

For transportation of the cable drums from storage site to work
site, the drum should be mounted on a trailer or an open lorry
and unloaded by mobile cranes.

After cable laying, empty cable drums shall be taken return back
by vendor from site at their own risk and cost. Cost of empty
drums shall be deducted from vendor account during final
settlement.

The ground over which the drum is positioned at site should be
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34 Excavation of
the Trenches
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b)

c)

d)

f)

8)

b)

c)

d)

e)

properly consolidated and jacks placed on both sizes of the drum
to make the pay-off arrangement stable. Suitable arrangement
be made to stop the drum rotation, during cable laying
preferably by square wooden poles kept temporarily pivoted
over cable roller under the flanges which when required can be
applied on the flange as a brake by personnel manning the drum.
The cable should always be paved off from the top of the drum.
The drum must be positioned in such a way that the arrow on
the drum points opposite to the direction of rotation marked on
the drum.

It must be ensured that the cable is not dragged over sharp
object or on the road surface, so as to avoid damage to the outer
sheath of the cable.

The pulling method to be used shall be approved by BSES. Cable
supplier’s recommended maximum pulling tension shall not be
exceeded.

Rollers shall be placed at intervals and the cable shall be pulled
over the rollers. The rollers shall be kept lubricated so that they
rotate freely, minimize friction to the cable in motion. Rollers
shall be positioned at the bends to minimize side wall friction.
The contractor shall ensure that PVC/HDPE sheath of cable is
free from damage due to abrasion.

The cable should not be pulled out from the drum by lifting of
the coil while the drum is lying flat on the flange. This leads to
twisting of the armour and cores resulting in permanent damage
to the cable.

To avoid ingress of moisture, it must be observed that the end
capping of the cables is not damaged. Cut pieces of the cables
must be capped immediately, before laying of the same is taken-
up.

The excavation of the trenches shall be commenced, with proper
co-ordination with BSES, so that all the necessary clearances for
the route are already obtained from the competent authorities,
well in time.

Before opening of the section of the trench, the contractor shall
satisfy himself that the line of the trench is clear of underground
obstructions, by taking out trial pits on the line of the trench.
The exact location of each trench shall be approved on site by
BSES. The trenches shall be kept as straight as possible and each
trench shall be excavated to approved formation and
dimensions. If necessary, the trenches shall be adequate shored
by wooden planks and bracing to avoid trench cave-ins which
would cause injury to the persons and also damage the cables
laid.

The bottom of each trench shall be firm and of smooth contour.
The contractor shall take reasonable precautions to prevent
damage to the highway or ground surface from a slip or breaking
away of the sides of the trench.

The trench excavation and filling in shall be so executed that all
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3.5 Excavated
material

3.6 Pipes and
Ducts
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f)

g)

h)

a)

b)

a)

b)

d)

walls, roads, sewers, drains, pipes, cables, structures, places and
things shall be reasonably secured against risk of subsidence or
injury and shall be carried out to the satisfaction of the
authorities concerned. Should, however, a damage to an existing
or other services be made, the Contractor will arrange and pay
for any necessary repair, to make good the damages.

Where trenches pass from a footway to a roadway or at other
positions where a change of level is necessary, the bottom of the
trench shall rise or fall gradually. The rate of rise or fall shall be
approved by BSES.

Contractor shall ensure that during excavation and until
restoration has been completed, for reasonable access of
persons and vehicles to property or places adjacent to the route.
When the excavation of the trenches has been accurately
executed, the contractor shall inform BSES for approval. Laying
of cables or building of structure shall not be started until the
contractor has been advised by BSES to proceed with the work.
The materials excavated from each trench shall be placed so as
to prevent nuisance or damage to adjacent ditches, drains
fences, gateways and other property or things. Excavated
material shall be stacked so as to avoid undue interference with
traffic.

Where, owing to traffic or for reasons of safety or other
considerations, this is not permissible, the excavated material
shall be removed from the site and returned for refilling the
trench on completion of laying; surplus material shall be
disposed off by the contractor at his own cost.

Care shall be taken to make the bend of the pipes or duct lines as
easy as practicable and in no case of radius less than 3 meters.
Where approved, split pipes may be used on bends, the pipes
being fitted round the cable after laying.

All road crossings shall be ducted. This applies to present and
future roads as indicated on the route plans. The pipes and the
ducts shall be laid in an approved manner and shall be
surrounded by 150 mm of PCC (1:2:4)

Ducts under the road shall be provided by the contractor, by
non-disruptive method, if road cutting is not permitted by the
concerned authorities Cable laying shall be done by Horizontal
Direct drilling method (HDD).

The cables shall be suitably protected at entry and exit from the
pipes, so that the outer sheath does not come in contact with
the edges of the pipes / ducts. The pipes and ducts shall have
slope so that the seepage water can drain through the small
opening provided on the lower side of the pipe sealing.

The pipes and ducts shall be secured to the base at both ends
and at regular interval, throughout the length, so that at no point
the ducts or pipes get suspended over the threaded cable, and
damage the same, thus defeating the very purpose of providing
the pipe / duct.
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3.7 Joint Bays

3.8 Back filling of
trenches

3.9 temporary
Reinstatement

3.10 Permanent
Reinstatement

of Public Road,
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f)

g)

At all road crossings at least one spare duct / pipe shall be
provided for future use. The pipe shall be thoroughly cleaned of
obstructions. A draw wire or rope shall be left in each pipe to
facilitate the drawing in of the cables. The duct end shall be
sealed temporarily to prevent the entry of foreign matter. End
caps and permanent markers shall be placed flush with footpath
/ roadways at both the ends. The pipes and ducts shall be
cleaned again immediately before the cables are drawn in.

The internal diameter of the pipe / duct should be such that the
cables occupy only 40% of the area of the pipe / duct to avoid
de-rating.

The contractor shall provide all help so as to enable jointers to carry out
their work efficiently and expeditiously. The method of securing and
supporting cable joints and cables also the bonding and earthing thereof,
shall be detailed on the drawing. The details shall be approved by BSES
prior to commencement or work. The joint position should be staggered.

a)

b)

a)

b)

Filling in of trenches shall not be commenced until BSES has
inspected and approved the cables and accessories at site. The
inspection should be got done on daily basis so that the trenches
do not remain open unnecessarily, to avoid inconvenience to
public.

The trench shall be backfilled after putting all protections for
cables.

Soft soil shall be backfilled for 300 mm above the cable
protection cover.

Caution Tape shall be laid all along the cable route above the soft
soil filling.

Complete backfilling shall be done above the caution tape.
Where cables routes are in public highways, footpaths, gardens
etc., the method of reinstatement will be subject to approval by
MCD. All costs incurred will be at the contractor’s expenses.

The contractor shall be responsible for proper permanent
reinstatement of the upper levels, which shall be carried out to
the satisfaction of BSES and the MCD authorities concerned.
Before finally leaving site, permanent reinstatement shall be
executed by the contractor to the approval of MCD and the
property owners and all costs incurred shall be to the
contractor’s account.

In public roads and footways the surfaces and foundations shall
be temporarily reinstated by the contractor. After settlement,
temporary reinstatement material shall be removed as necessary
and the permanent reinstatement shall be carried out to the
approval of the appropriate highway authority / MCD. Stone and
pre-cast concrete paving kerbs and channels shall also be finally
reinstated by the contractor.

Temporary reinstatement shall be maintained by the contractor
until commencement of final reinstatement to ensure that the
surface is always safe for the passage of pedestrians and
vehicular traffic.



BSES

GN101-03-SP-06-R3

3.11 Identification

3.12 Cable Route
Markers

3.13 Cable supports
/ Clamps

3.14 Installation of
Cables in
tunnels /
basement /
below the
panels etc
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All cables shall be identified below the gland at each end, at joint
position and at approved positions by means of bands engraved or
punched with cable no. feeder name, size of cable, number of cores,
phase colour etc. The bands shall be secured fastened in a permanent
manner, and shall be made of material able to resist corrosion,
dampness and mechanical damage.

All cables routes shall have markers at suitable location with a gap not
exceeding 30 meters. The route markers shall be approved design.
Additional markers shall be provided at joint locations with approved
markings.

a) The contractor shall supply and install all the supports, racks,
trays, cleats, saddles, clips and other parts required to carry and
secure the cables, without risk so that there is no undue
mechanical load or stress due to weight of the cable at each end.
Cleats, saddles and clips shall be of the design as approved by
BSES. No cable shall be laid on the trench floor. They shall be run
in a neat and orderly manner and the crossing of cables within
the trench shall be avoided as far as possible. Where cable runs
unavoidably cross, a suitable supporting arrangement shall be
provided to maintain an adequate gap between the cables

b) Every cable shall be supported at a point not more than 500 mm
from its termination.

a) The design of cable support for cables installed in air in cable
tunnels, basements etc. shall consist of vertical steel members
spaced at approved interval and secured to the walls, floors and
ceilings as necessary by means of bolts either cemented in
position or expanded into cored holes. Each vertical support shall
have bolted to it a number of steel brackets spaced at the
intervals and designed to support and retain trays constructed of
galvanized sheet steel of adequate section to carry the weight of
the cables, plus space for an additional quantity of future cables
at least 25% by weight and dimensions in excess of the cables
installed under the contract and an additional load of 100 kg at
the extremity without distortion. The trays shall be designed
with raised edges to retain the cables and shall incorporate an
interlocking feature so as to prevent movement between
supports.

b) The design and construction of all cable cleating and supporting
arrangements shall suit the cable system design. The spacing of
cable supports shall be approved by BSES.

c) Cable run on trays shall be neatly dressed and where not
provided with cleats shall be secured by heavy gauge, type
approved metal reinforced, clips or saddles. Not more than six
cables shall be embraced by one clip.

d) Mild steel of appropriate sections, duly painted in an approved
manner, shall be used for fabrication of cable supports. The steel
shall be free from blisters, scales, laminations or other defects.
Before final painting, the steel sections shall be provided with
double coat of red primer.
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3.15

3.16

3.17

3.18

3.19

Cable
Protection at
overhead
Towers or
Poles

Sun Shades

Route Plan

Site Facilities to
be maintained
by the
Contractor

Type of Roads
and guidelines
for road
restoration
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Where the cables terminate on overhead line poles or towers located
outside substation compounds the contractor shall provide suitable cable
supporting galvanized steel work attached to the pole or tower and
comprising backboard, runners, sheet, steel cover of not less than 3.0mm
thickness, stays, cable cleats, anti climbing guard and all incidental items
to provide secure protection for the cables. Isolators and Lightning
arrestor if required to be installed shall be provided as free issue item to
the contractor, however the erection and steel structure required shall
be in scope of the contractor.

All cables shall be protected from direct solar radiation by ventilated sun
shields as approved by BSES.

a) BSES intents to show all the cable routes, location of joints and
other underground obstructions on a GPS map.

b) During the progress of the contract works the contractor shall
record on a set of route plans and cross section drawings of an
approved form, these details so that the same can be transferred
on the GPS maps. Such particulars will allow an accurate
reference to be made in the case of any fault or projected
modification. These records shall show, amongst other data,
both indoors and outdoors the exact position of every joint,
cable end termination and also the particulars of the depth of
the trench, the arrangement of the cables, with cable numbers
and the position of all obstructions revealed during the course of
excavations. These completed records shall be submitted to BSES
within 15 days of completion of any particular route/feeder. The
final bill shall not be processed by BSES unless this activity has
been completed to the entire satisfaction of BSES

a) The contractor shall arrange for all the tools and tackles required
for cable laying as per this specification. BSES shall arrange for all
the material and manpower required for jointing and end
termination.

b) Illumination and Power supply shall be arranged by the
contractor so that the work can be carried out round the clock.

c) The contractor shall maintain functional dewatering pumping
facility with suitable power supply so as to protect the cables and
the joints from ingress of water due to rain or otherwise

d) The contractor shall make arrangement to provide suitable
scaffolding arrangement to carry out the termination work

e) The contractor shall carry out proper barricading of the dug cable
route and the joint bays and shall take all necessary precautions
to avoid any public hazard

f) Also refer Annexure-7: Barricading and Safety.

The typical section of type of Roads (based on width) under PWD and
MCD are :-

- 20 Feet Wide road

- 30 Feet wide road

- 40 to 60 Feet Road

- Other ( which include Kota stone, Agra stone, Cement

concrete, interlocking paving tiles, brick road, chequered tiles
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and asphalted road)
The drawing are shown in annexure IV

The guidelines for road restoration for various type of roads
and surfaces are indicated in annexure V as :-
- Bituminous road Type | (category | & 1l)

- Bituminous road Type Il (category Il1)

- Cement concrete road

- Kota/Rajasthan stone Road

- Brick Road

- Interlocking paving tiles.

- Agra stone road

- Chequered tiles road

- Asphalted road

4.0 Testing

S. Parameter Details

No.

4.1

4.2

Tests to be Testing of cable before jointing —
carried - Cable shall be tested for Insulation Resistance prior to laying by opening
out during and the end and resealing end properly.
after completion
of Testing on complete Cable Installation —
Cable Laying a) Insulation resistance of each core shall be measured against all
the other cores and the metal screen connected to earth.
b) The resistance of the conductor shall be measured.
¢) DC High voltage. For old cables test voltage shall be 1.5 times
rated voltage or less depending on age of cable.(refer annexure #
2 for values)
d) Charging of Cable at No-Load at Nominal working voltage for 24
Hours.
e) After laying and before termination of cable a sheath test shall
be conducted for 66KV Single core Cable as under :-

At both ends the cable shall be raised from ground. From the end
graphite coat applied over the outer PVC jacket shall be removed
with a piece of glass for a length of 300mm. A spiked steel rod
with an eye for attaching a wire shall be driven into the ground
and connected to a nearby water or hydrant pipe. Insulation
resistance of PVC jacket shall be measured between the
aluminium wire armour and the spike with a 500/1000V
insulation tester. Measured resistance shall not be less than
2.5M OHM per KM. Thereafter 10KV DC shall be applied for one
minute in the same way. After the test the armour shall be kept
earthed to the steel spike for 15 minutes for discharging residual
charge.

Statutory a) Road cutting permission
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clearance Road cutting permission shall be taken from competent authority by
vendor. How ever official fees shall be paid by BRPL.
b) Electrical inspector clearance
Electrical Inspector clearance shall be in vendor scope. How ever
official fees shall be paid by BRPL.

5.0 Progress Reporting:

S. Parameter DIETS

No.

5.1 Detailed Progress = Progress report to be submitted by Contractor to BSES once in
report a Week containing

i) Excavation status

ii) Cable laying status

iii) Status of preparedness for Jointing

iv) Reason for any delay in total programme

v) Details of damage to cable during laying.

vi) Progress on final completion / Constraints / Forward path
6.0 Drawing, Data & Manuals:

S. Parameter Details

No.
6.1 Tobe submitted Asthe works is completed the following reports in quadruplicate shall be
After Completion = submitted to BSES for record purpose and shall be incorporated in the
of the Job ‘As constructed Records’.
a) Feeder details ( sending end, receiving end, SAP number
of project etc)
- Type of cables, cross section area, rated voltage. Details of construction,
cable number & drum number.
- Year and month of laying.
- Actual total route length, cable length, length between joint to joints or
end.
- Location of cables and joints in relation to certain fixed reference
points, for example buildings, hydrant, boundary stones etc.
- Jointing reports detailing the date, weather conditions, jointers and
supervising Engineers names, details of type of cable and type of joint or
termination, location and joint bay number, ambient temperature.
- Results of original electrical measurements and testing on cable
installation.
- Full written reports will be required of any damage occurring to cable or
equipment together with remedial action proposed which will be subject
to the approval of BSES.
6.2 Drawing and Standard size paper AQ, Al, A2, A3, A4
document sizes
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7.0.0 Deviations

Deviations from this Specification shall be stated in writing by the contractor. Written approval shall
be obtained from BSES by the contractor. In absence of such a statement, it will be assumed by BSES
that the Contractor complies fully with this specification during execution of the job.

Deviation mentioned in any other submitted tender docs like in GTP, QAP, Old PO, old WO, BRPL
Standard, vendor standards etc. shall not be considered as a deviation at any stage of contract.

The format for approval of deviation attached in annexure # 1

Annexure # 1 — DEVIATION REPORT FORMAT

S. Clause No. of
NO. Specification

Reason for
deviation

Details about
deviation

Approved by (Sign &
Name)

Annexure # 2 — DC HIGH VOLTAGE TEST

Rated Voltage Test Voltage Between Duration in Min.
of cable in KV
Any conductor and Conductor to
metallic sheath / conductor (for
Screen / armour unscreened Cables)
0.65/1.1 3 3 15 Min
6.35/11 18 30
19/33 60 -
38 /66 90 -

Reference value for DC High voltage Test.
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Annexure # 3 — CABLE TRENCH DETAILS

S. No. | Cable Size Trench Cable Trench drawing
reference
Width (mm) Depth (mm)
1 1.1 kV LT Cables
a | 3.5Cx150 mm? - Single 400 875 A—-1(Drg. #9)
Circuit
b | 3.5Cx150 mm? - Double 400 875 A-1(Drg. #9)
Circuit
¢ | 3.5Cx150 mm? - Triple 400 875 A—-1(Drg. #9)
Circuit
d | 3.5Cx300 mm? - Single 400 875 A—-1(Drg. #8)
Circuit
e | 3.5Cx300 mm? - Double 400 875 A—-1(Drg. #8)
Circuit
f | 3.5Cx300 mm? - Triple 400 875 A—1(Drg. #8)
Circuit
2 11 KV Cables
a | 3Cx150 / 300 mm? - Single 400 1055 A-2 (Drg. #6)
Circuit
b | 3Cx150/ 300 mm?” -Double | 650 1055 B—1(Drg. #7)
Circuit
3 33 kV Cables
a | 3Cx400 mm? - Single Circuit | 400 1235 A-3(Drg. #3)
b | 3Cx400 mm? - Double 650 1235 B—2 (Drg. #4)
Circuit
¢ | 3Cx400 mm? - Quadruple 650 1235 B—2 (Drg. # 5A)
Circuit
d | 3Cx400 mm? - Quadruple 650 1545 B—3 (Drg. # 5B)
Circuit
e | 3Cx400 mm?” - Quadruple 1200 1235 C-1(Drg. #5C)
Circuit
4 66 kV Cables
a | 1Cx630/1000 mm? - Single 650 1445 B—4(Drg. #1)
Circuit
b | 1Cx630/1000 mm? - Double | 1200 1445 C-2(Drg. #2)
circuit
¢ | 3Cx300 mm? - Double circuit | 1200 1445 C—-2(Drg. #2A)
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Annexure # 4 — Standard Road Profile

Page 18 of 44

STANDARD ROAD PROFILE
20’ - 00 " FEET WIDE ROAD (Road type 1)

Sketch 1 of 4

1 20 mm thick Pre-Mix Carpet

2 75 mm fthick WEBEM 53mm to
22 5 mm stone aggregate

3 75 mm thick WEBEM &3mm fo 45
mim sione aggregais

100 mm thick WEBEM ?0mm fo &5
mm stone aggregate

Compacted Earth

Sketch 2 of 4

1 20 mm thick Pre-Mix Carpet ——»
2 75 mm thick WEBEM 53rmm to

22.5 mm stone aggregate
3 75 mm thick WEM 43mm to 45

mm stone aggregate

100 mm thick WEM *0mm to &5
mim sione aggregais

Compacted Earth

Section X-X"
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Sketch 3 of 4 40°-00 " TO &0°-00" FEET WIDE ROAD

1 50 mm th k.| Dense Asphalfic coat) (DA

50 mm thi.| Dense Bituminous)

20 mm thick Pre-Mix Carpet  ———
75 mm thick WEM 53mm to
22.5 mm stone aggregate
& 75 mm thick WENM 43mm ta 45
mim stone aggregais
& 75 mm thick WEM &3mm fo 45
mm sicne aggregais
7 75 mm thick WBM &3mm to 45
mim stone aggregais

100 mm thick WEM ?0mm to &5
mm sione aggregais

-

S R R ]

Compacted Earth

Section A-A'

Sketch 4 of 4

General drawing for cases other than roads.
Or Kota Stone 50 mm. Thi.
%r Interlocking Tile | C.C. Pavers)

T0 P Trik. 400 % 200 mm C.C. Siob

100 mm. Thk. Dry Brick Aggrigate

FCOT PATH

Compacted Earth Flling.

Details of Foot Path Along roads vnder PWD & MCD.
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Annexure # 5 — Road Restoration Sectional Drawing

ROAD RESTORATION SECTIONAL DRAWINGS

50 mim thick Biturnin Lonyer
4— 100 mmuthick CC0 [T 020 4]

4= 100 mm.thick F.C.Co[1:5:10)

Earth Filling Compacted

Bituminious Road Type - | (Category 1 & 2) Road width 20
to 30 feet and 30 to 40 feet.

50 mim thick Biturnin Lonyer
4 100 mmuthick CC (7 :2: 4]

250 mimithick P.COC. [1:5:10)

Earth Filling Compaocted

Bituminious Road Type - Il (Category 3)

4— 100 mmthick CC (7 :2: 4]

100 mimuthick PO [1:5:10)

Earth Filling Compacted

Cement Concrete Road
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50 mmn thick Fota Sfone
20 mmhick a1 51

100 mimuthick PCC[1:5:10)

Earth Filling Compaocted

Kota ! Rajasthan stone Road

- Brick Waork.

100 mimithick PCC[1:5:10)

Earth Filling Compacted

Brick Road

+— Inter lecking Tiles
«— 5 mm_thick Sand

100 mmidhick P2 [1:5:10)

Earth Filling Compaocted

Interlocking Paving Tiles
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40 mim thick Kota Sfones
20 mmthick Ca. 1251

100 mimcthick PCC [1:5:10)

Earth Filling Compacted

Agra stone Road .
22 mm thick Cheguersd Tiles

20 mm_thick oL 124
100 mimcthick PCGC [1:5:10)

Earth Filling Compacted

Chequerred Tiles .

= 25 mim thick Azphaltic Top Loyer
A 100 mimithick C.C. (1:2:4)

100 mmuthick FACC [T :5:10)

Earth Filling Compacted

Asphaltic Road .
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Annexure # 6 — DRAWINGS (CABLE TRENCH AND RCC CABLE COVER)
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DRAWING # 1

1445

1200
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500

R e
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B0 B A

/5

/5

) 4 - ———

650

VZZ2 N

COARSE EARTH
(EXCAVATED SOIL)

—— WARNING TAPE

LOOSE SOFT SOIL

RCC CABLE COVER,
50mm THICK,
SS50WIDE

RIDDLED SAND
OR SIEVED SOIL

TYPICAL DETAILS FOR 66KV BURRIED CABLE FOR SINGLE CIRCUIT
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DRAWING # 2

1445

1200

2\

¢ | —~— WARNING TAPE

LOOSE SOFT SOIL

—— POWER CABLE

RCC CABLE COVER,
50mm
550 mm WIDE

RIDDLED SAND
OR SIEVED SOIL

1200

TYPICAL DETAILS FOR 66KV BURRIED CABLE FOR TWO CIRCUIT

——— COARSE EARTH (excavated earth)

TYPE = C 2
DRAWN DS
CHECKED| SGD
APPD. .GUHA
Page 25 of 44 DATE
SCALE

TITLE:—

TRENCH DRAWING FOR
1C X 630 Sq. mm

66KV DOUBLE CIRCUIT
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DRAWING #2 A

/RN e a Z25 AN
4 - o <
<J 4. '.
ya) 4 4 COARSE EARTH
< § A4 ‘_. (EXCAVATED SOIL)
g
| WARNING TAPE
o .
& : 7
3 - A A4 .
g .
- / LOOSE SOFT SOIL
S|2s . 850 . '550 2 RCC CABLE COVER,
1 - R 1 1 50mm THICK, 550 WIDE
| |
N RIDDLED SAND
@ OR SIEVED SOIL
o L
g‘l_ 17 127 127 117
1200

TYPICAL TRENCH SECTION DETAILS FOR 66KV SINGLE
CORE 300 Sq. mm. BURRIED CABLE FOR DOUBLE CIRCUIT
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DRAWING # 3

1050

1235

——COARSE EARTH (EXCAVATED SOIL)

.1 —WARNING TAPE

300

é~+——| OOSE SOFT SOIL

50

‘I ——PRECAST COVER,
50mm THICK,
300 WIDE

75

@ POWER CABLE

—RIDDLED SAND

75,
J\

OR SIEVED OIL

145 110 145

400

TYPICAL DETAILS FOR 33KV BURRIED CABLE FOR SINGLE CIRCUIT
TYPE — A3

DRAWN| DS |TITLE:—

CHECKED SGD | TRENCH DRAWING FOR
APPD. P.GUHA] 33KV 3CX 400 mm sq.

DATE SINGLE CIRCUIT
SCaLE XLPE CABLE

REV.
00

Fage Z7 ora4
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1235

1050

ya) <A
B A A
<
. <
q.
Pa) h
. a
< 4 . . ’
Aq

RN

~——— COARSE EARTH (excavated earth)

/_WARNING TAPE

300

50

75

75

@

«———— | O0OSE SOFT SOIL

—POWER CABLE

RCC CABLE COVER,

= ——50mm THICK,

300 mm WIDE
(300 mm wide 2 nos. RCC Cable
Cover are preferred. In case of

non—availability of covers, 1 no.
550 mm RCC Cable Cover can be used)

100

110

230

110

100

RIDDLED SAND
OR SIEVED OIL

650

TYPICAL DETAILS FOR 33KV BURRIED CABLE FOR TWO CIRCUIT
TYPE — B—2
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300

—— LOOSE SOFT SOIL

RCC CABLE COVER,

50mm THICK,

300 mm WIDE

(300 mm wide 2 nos. RCC Cable
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non—availability of covers, 1 no.

110

20L 110

50, 110

0L 110 POWER CABLE

650

RIDDLED SAND
OR SIEVED OIL

TYPICAL DETAILS FOR 33KV BURRIED CABLE FOR FOUR CIRCUIT
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DRAWING # 5 B

1545

1050

<74

300

NN

COARSE EARTH (excavated earth)

/— WARNING TAPE

LOOSE SOFT SOIL

75

“‘ “““‘

50 . 75

75

RCC CABLE COVER,

50mm THICK,

300 mm WIDE

(300 mm wide 2 nos. RCC Cable
Cover are preferred. In case of
non—availability of covers, 1 no.

550 mm RCC Cable Cover can be used)

POWER CABLE

%o\
&

75

@%

100 110 230 110 100

650

RIDDLED SAND
OR SIEVED OIL

TYPICAL DETAILS FOR 33KV BURRIED CABLE FOR FOUR CIRCUIT
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RN NOTE -
PLAN (i) All dimensions are in MM.

(if) Concrete Mix 1 :2: 4

(iii) MS rod - 6 MM @

CABLE COVER FOR EHV CABLES TYPE - A.

1. STEEL ROD - AS PER IS 432/1139
2. CONCRETE MIX SHALL BE NOT LESS THAN M200 GRADE AS PER IS 456.

3. MOULDING SHALL BE WITH COMPACTION NOT LESS THAN 7 MN/Sq.m.( 70 kgf/Sgcm)
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F BSES

EHV CABLE
1. STEEL ROD - AS PER IS 432/1139
2. CONCRETE MIX SHALL BE NOT LESS THAN M200 GRADE AS PER IS 456.
3. MOULDING SHALL BE WITH COMPACTION NOT LESS THAN 7 MN/Sg.m.( 70 kgf/Sqcm)

PLAN
[ ]
r
ELEVATION SIDE VIEW
NOTE -
< < (i) All dimensions are in MM.
(i) Concrete Mix 1 :2: 4

(iii) MS rod - 6 MM @

CABLE COVER FOR EHV CABLES TYPE B.
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10.
1.

12.

13.

14.

15

16.

17.

18.
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Annexure-7: Barricading and Safety

. Dimensions of barricading- Height- 2 mtr, Length- 1.5 mtr. Refer drawing

enclosed with tech spec for more details.
There shall not have any gap in between two barricades. Edge to edge shall be
intact.

. LED Bacon light shall be placed at 1** and 4™ barricade and same shall be

continue

Name, painting, colour, clean ness etc. shall be done on regular basis.

Vendor to ensure that traffic management shall not be excuse of work
execution. The contactor shall not undertake loading and unloading at
carriageways obstructing the free flow of vehicular traffic and encroachment
of existing roads by the contactor applying the excuse of work execution.

Full height fence, barriers, barricades etc. shall be erected around the site in
order to prevent the working area from the risk of accidents due to speedy
vehicular movement. Same the way barricades protect the road users from the
danger due to construction equipment and temporary structures.

The structure dimensions of the barricades , material and composition, its
colour scheme, BSES logo and details shall be in accordance with
specification and drawing laid down in the tender documents.

All the barricades shall be erected as per the design requirements of employer,
numbered painted and maintained in good condition and also barricade in
charge maintain a barricade register at site

All barricades shall be conspicuously seen in the dark/night time by the road
users so that no vehicle hits the barricades. Conspicuity shall be ensured by
affixing retro reflective strips of required size and shape at appropriate angle at
bottom and middle portion of the barricades at a minimum gap of 1000 mm. In
addition minimum one red light /red blinker and red beacon light should be
placed at the top of each barricade.

No dust deposit at the front side of barricades.

Cable drum shall be returnable and vendor shall take it back (by bye back
process) from site at their own risk and cost.

Once cable lying complete of a drum, within two days empty drum shall be
removed from site by bye back process.

Trained traffic marshal with all PPE and traffic control light (Red and Green)
shall be placed at site for 24x7.

No excuse of theft (beyond 6 hrs. of FIR) shall be acceptable.

. During execution of job, any damage to other agency’s properties shall be

counted in vendor account and necessary action shall be taken by vendor to
recover, repair etc.

Excess earth shall be removed from site after back filling. Site to be cleared to
avoid flowing of dust. Barricades to be removed from site with in 24 hrs. after
completion of job.

During non working hrs. vendor to ensure presence of supervisor for
controlling any event from locals.

PPEs

e Helmets
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e Mask
e Jacket
e Shoes

e First Aid Box etc.
Shall be available at site 24x7. Zero tolerance on absence of PPEs to the
working personnel. No excuse shall be acceptable in this regards.

19. GPR/Scanning shall be done by vendor of whole the route and same shall be
submitted to BRPL. This work shall be done by vendor before execution of
job.

20. Jointing TAT- Jointing to start within 48 hrs. and shall be completed by 96
hrs.+1 day.

21. Lifting of cable drums with hydraulic machine, pulling of cable from top end
of drum with pulling machine (hydraulic winch) is mandatory.

22. Violation on barricading guideline and safety norms, a fine of Rs.5000 /day
shall be imposed. BRPL inspector/engineer in-charge shall be empowered to
impose the above penalty.
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Annexure # 8 - ROUTE MARKER AND BARRICADING DRAWING
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DETAIL OF HT CABLE ROUTE

Reinforcement Detall

MARKER (RCC) - BSES

3-Y6-250

S0 mm cover (typ>

\| |
| |
HT CABLE ROUTE
oL BSES | |
. CONTACT NO.- GL
~ ~+ 6000 / |
3-Y6-75 | |
|
300.0
Lo
Notes:-
1 |RCC Cable route marker with 6 mm Dia. Road and M25 concrete grade.
~250.0 2 | The litter/number shall be engraved on both the side route marker.
3 All dimentions are in mm unless specified.
4 | Thickness of RCC shall be 75mm.
5 Yellow colour shall be visible above ground level.
6 Each route marker to be placed at an internal 50 mtr. and at every turn of route.
7/ | All kind of paint on route marker shall be in the scope of manufacturer.
DRAWN R.K.JANA TITLE:-
CHECKED P.B
REVIEWED M.B DETAIL OF HT CABLE BSES Rajdhani Power Ltd.
ROUTE MAKER (RCC).
APPO. K.A DWG. NO.
DATE 16.08.16 BSES-RM-RCC-01, RO
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BARRICADING FOR CABLE LAYING WORK

NOTE:
1L
2
3
- !
20 5

'
| 6

BACK SIDE VIEW 1.5
FRONT SIDE VIEW

7
8

. Plate shall be MS
. Supervisour name, ph no, work

. Becon Light shall be provided

. Traffic marshal shall be

. Violation of safety norms ond

. After finishing of job vendor

. PPE’s llke Helmet, Mask, Jacket,

Barricading shall provided
through out the route length
as well as project location.

In progress, shall be mentioned
ot every 1lst and 4th plate of
barricading through out the
route,

through out the length.

Provided for traffic control by
vehdor,

barricading shall be reviewed by
BRPL ond shall impose fine of
Rs.5000/day os well as
termination of work ond short
close of award.

shall take return all the plate
ot their own risk and cost.

safety boot etc. shall be
provided vendor to all worker.

2.0

ONTINOUS BARRICADING

Supervisor Name-
Ph-

Supervisor Name-
Ph-

‘WORK IN PROGRESS

BSES BSES BSES BSES BSES
[Rajdhani Power Ltd] | [Rajdhani Power Ltd] | [Raidhani Power Ltd] | [Raidhani PowerLtd] | [Raidhani Power Ltd]
[ [ | T e—

WORK IN PROGRESS

CONTINOUS BARRICADING

P T I FFFFFIFF

CONTINOUS BARICADING

DRAWN  |R.K.JANA [TITLE:—
ICHECKED |P.B.
REVIEWED|A.S. FOR

DATE 29.06.17

DRAWING—BARRICADING E SES

APPD.  [V.P. WORK




Annexure#9-Note for HDPE Pipe Diameter in Cable Laying

1) Primarily our intent for laying cable will be through open trench only.
2) Trench dimensions shall be as per the standards which mentioned as below

table
Trench Details (mm)
Sl. no. Cable Depth (single and | Width (Single | Width (Double

double run) Run) Run)
1 LT Cable 875 400 400
2 11 kv 1055 400 650
3 33 kv 1235 400 650
4 66 Kv 1445 650 1200

3) QC team will do stage inspection after completion of digging to validate the depth
of trench and will give approval for issuing of cable.

4) Execution in charge to ensure the cable laying work.

5) QC team will also inspection the laying work to validate the laying as per
standards before back filling.

6) In case of site constraints, trench less cable laying shall be allowed as per the
followings-

a) Cable laying up to 50 mtr through trenchless will be allowed with approval of
circle head (O&M) for road crossing or site constraints. Site photos of
constraints shall be reviewed before approval by circle head.

b) Absence of permission for digging- written disapproval by road owing agency
and appropriate approval by circle head (for O&M Jobs), by O&M head (for
11kV, P&C job) and by EHV head (for EHV Jobs)

c) The size of HDPE (PN6, PEBO) pipe shall be as per the guidelines of IS-1255,
1983, clause no-6.3.4.3. Details mentioned below in below table-

1 66kV, 3CX300 225
2 66kV, 1CX630 180
3 66kV, 1CX1000 180
4 33kV, 3CX400 180
5 11kV, 3CX300 160
6 11kV, 3CX150 160
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d) In-case of using lower size of HDPE pipe due to site conditions, the deviation
for using lower HDPE pipe from above table, written approval must be taken
through technical committee. Photos of the challenges while apparently the
same will be reviewed by technical committee.

(However, HDPE pipe size with less than 1.5X0OD of cable shall not be
allowed at any stage)
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TECHNICAL SPECIFICATICNS OF CHEMICAL EARTHING
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BSES Ragdhani Powar Lid

GN101-03-5P-63-01

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

ANHEXLIRE-A guarantaed TECHMICAL PARAMETERE Lo.iu i ierict 1 it st ottt otittcmes e eee v i syt oo 14
1.0 S0 OPE DEMARCATITHN e et e s e bt e SRS 1L S w17

Annesure-t GENERAL ARRANGEMENT DRAWING QF CHEMICAL EARTHING.. oot s et i st et 1aenr 18

RESIoN ReCn kD e T T

{ Revy. Revision | Ioeny chause | Pape Mo, Waiure of Change Approved by

K
Dage

This specification provides design, manufacturing, testing, mspeclon, packing, dispatch and instalalion gf
Chemical Earthing along with requirad accezsonas 1y BRPL New Dabil storef sile, specified hergin for their
sabislaclory aparalon in the nahwork of BRPL, Hew Celhi.




BSES GN101.03.5P-63.01

BSES Pajdhand Mawes Ltd

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

Such eartting shall st for minimum ¢f 45 — 20 yaers and shall mamlain te ohimic vakees despite of
segsonal ehanges and waler condilons. The conductivity of the maledal shal remaln uncompromlsed

Chamical Earthing chal ba usned for varawe EHY, HY atd LV equipmsnte such as PTRS, Panels, Fasders,
Clstribulion Transformar s, Foles, Distnbution boxes, EMUs efc,

Chemigal Eanhing shall conlorer ba tha fodowlng Intemational|indian ZEndards and shall aka a2 the
guigslines of CEA of India, which chall maan [atest ravisions, with amsndmenlsichanges adopled and
pudishead, Unless spaclhcally stated olherwise in the Specihcation.

SNo Internationalf Indian standard Title
1 15 3043 iode for practice of Earthing

2 | 1EEE Std 2D Guida for Substalion Grounding

A TCET AT LLONS (OGS T

Ayerige-grade aimosphers condithon Haavlly pollrted, dry
Mecmum atitude sbove saa lavel 1000 M

L e

i Highest | 50°C
3 A lemperature Amidenl u} Awerage ¢ E0°C
it Minimum - 0°C
FEalalive Hurmsdily ) 100 % rrax

Tharemal Reslsbvity of Sl 180°C em P& (max.)
Selams Jone 4
Ralnrl TE0 mm concentrated in four manting

- |G U |

s, SR ERBE T ECHIL AL REGUTREMENT

Ideally the ground resizience yale should be “ZERG®. As per |[EEE recommendstion the ground
regiztance value sndul] e 5 ghmé or less for sfAeclive groundirg for sl sub-Staton,

In BSES, the primary quideBnes shall ba followed for 3 good earthing syslem [ a Distbulian Sub-Slatan
& dowm etreem LT BEqnpmianis f Inslalalons afe 35 undern

dofid




BSES ON101.03-5P-63.01

BSES Rajdhanl Powar Lid

TECHWICAL SPECIFICATIONS OF CHEMICAL EARTHING

g} The impedance to gound should be g5 low as possibla. In langa Eob-Slatons | ot shaould not
excmpd 1 ohm and in small Sub-Steflons 6 ohm ag per IEEE SHd.B0, ¢l no 14.1 and as g &l
ng. 3.2.6 of Chapter-lll of CEIP Techmical reperd na. 3 (Revised) Ropeinted 1980 5 1996 on
Manual on Layout of Sub-Stations.

by Af condiben In BRPL arsa. Mesh retslancs shall nsl crass Sobm and 1hat shadl maintanm
throughout the warranty pered withoul any mantenandse,

) Max. soil ragistivity ak BRPL area e 10000hm-mir.

The spacification generally covela the techalcal paremedera of Chemical Eanhing kit, earthing pit and
ingtallation of chemacal sarthmg,

Tha Chamécal Eathing shall theralors be sultable for satizlackry operation under the climetic conditlons
lsted In glpuse 3.0,

A 2GENCHAL REGIAEMENT. < 3 T
A Supply:

1. Copper banded electrode/Rod elacrode or any suilably dasigned copper alectrods of lemglh of 2 moter
willy 7.2 mwn dia shall ba uzed. Copper bondsd md shall be UL centified and type tested from
CPRYERDA which are mandaiory, Copper costing shal ke 250 micron minamum.

2, Earth ephencing materigd shal have lows ground resisbvity, bellsr conduclivly, COrrosaon prolecion of
alectredm, non kaaching and environment fiendir properties, 258kg shall be ramal peskeding.

3, Inspection Jeind which shall be uged for fegling of pit reaiatence
4, Hesvy dity POlyplashc cover For Earlh pit
8. Copper bandsd steel conductor {(18mm diaj for mesh formetion
6. Exgthermic joirt {L, T and Crass joind}
T. Exothernn weldng accecgnres
8. Gl Silp for conneclion of agquiprment to meash

g (=

1 Al e grathing shal be in mesh fammaticn

2. Mash remstance shall nol cross Sohm and that shall maintain thoughoul tha wamanty pErad without
#ny mamberance




GN101-03-8P-63-01

BSES Rajdhani Power Ltd

——— .l

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

All locle & tackles, equipment borng equipment, hardware and sarvices requirsd for sucoasshl
compialion of tha work shall ba In OEM soape of watk.

. BRPL re=ervas (e right of [nspectlon and mondor work progress time W time and 23k for amendment
renwork if e job is not up Lo dhe o quinentes Rk

Tutw |5 the gasance of the contrect and the biddar shall comply with the schedule and complete the
execulion of the contract within the time frame spaciflad durng sward of contracl.

. Al s=tely ubkks Bl codes ae applicable to waork shedl be folpwed wilhout exceptlon. A8 aafety and
profectve devices / applances moludmg belts, hand gloves, aprons, helmats, shiskds, googhas, and
safety shas shall ba providad by the contrachor to hie pamannsl.

413 DESIGN.PARAMETERS. . 0.0 L0

1.

1

Mesh resisfance shall be less than 5 ohm and shoukd never axcesd 5 ohire hrooghoul e warranty
percd

Fault currenl suslainablbly shall ba 3068 KA for 1 sec

. Enhancing material shall provide better conductivity, corpsion protaction of dectrose, nen leaching and
ETvirment friendhy

Chemical Earthing amanpemani should ba mainienance freg for the warranhy psrodd
Mulncurm YWarraaty of 10 years
eneral Arrangemen a5 per sppiaved (il ANREKAre =B

Snil reslativity shall ke considered 100 hm mis meax,

A INSTALERTION R EARTH AT | 5 s T e

. The pits shaldl be drewm with e help of a boring maching, an auger or any other means as required by
glla conditiong and nslure of sround sheada

Trea pit kor slecirode shall be of 200 mm larger than the length of the pipes,
Thet Lo of the pips wall be appeosimately 150 mm kel e [evel of Ihe Sredefground level

Mo, of Earth pitz shall be a5 per BRPL requiremsanis,

—




BSES GN191-03-5P53-01

BSES Rajdhani Power Lid

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

. The earth pit shal be placed at a distance of 3 OM apar mindmum
. Incase of Gongeslex] araa | e dlstance batwasn the sarh pils shall not be dzss than 2.50 M.
. Wi of 1 0 W digtanes of Earth plt from elactical equipment and structures hall b il
. The eanh pita shal oe beckfiled with Earth enhanging mabariat
. Top of ha pil shall b covessd By palyplazlc pit cover
10. Attar compielon of earthing, area dressing shall be done by OEK
A.SEARTH CONDUCTOR (7 1 .2 7
1. 5076 Gl irip shadl be ugesd for Squiprsents cannact|on
2. Coppear bonded eonductor (18mm) shall ba laxt S00mm bedow FEL for rash fonmation

3. The connecton of GI el (S0x5) wath the Copper bonded elactrodsRod shall be done by Exothermsic
wabding woinl {L.T or Crixas)

A, Ther conneation of Sl Mal (S0xE) with equipeenls (with (ke sarthing provigion given by squpment DEM)
shall be done by M12 Gl bolt Gl Bol: shall Be prervided by OEM a1 Earlhsg.

5 Incese the copper bonded rodis el & ta eross any obstruclon, & shall be a0 below he obstruction

&, Wherever belted connecilon iv taken, it ahall be teken through bwo bolle at asch jomi s ansura tighthoss
arvd 2nond [oseniteg wih pastaoe of linw.

4.6 GROUND EARTH ENHANEEMET MATERIAC .70 1o 10 T i

Earth enhancemeni makenal B a supenor conduclive tratenal Ihat impecvas aarhing afechansss,
eapesinlly n areas of poar conduchivity {rocky groured, aneas of mokslure varigtion sandy sois ate. ). (b meny
conlai condpchns cament, graphdts, hydrous Auminium sillcete, sedivn mormonllonite ew, | improves
conductivity of the earth etecirode and ground contact ares. | ahall have fallowitg characianebos

1. It shodd hawe low resstivily prafsrably bellyw 0.2 Ohm-matars. Regiatwity shall ba teated by making a
200, culse of the makanial and shacking resstance across the opposite face of the cubs.

2. It shall ol depend o0 the contnupus presence of waber o mantaln its conducilyily.




BSES GN101-03-5P-83.61

BSE% Papdhani Power Lid

TECHNICAL SPECIFICATIGNS QF CHEMICAL EARTHING

. It showld ke a little skemne o nalre wilh pH vakse =T bul <9, 23l cenlfllcate from NAEL epproved
laboratory o be prosided for e composition s dezignad.

. 1 shouyld kave bedter hygroszopic propariss to zhsor moisture. It shoukd ahaorh and relegae the
maistorg in dry weather condltion and help n maintzining the mosture around the earth aectrode.

- It should have capacity @ relzn >10% maisture at 1059, Test certificate from MABL approwved keb to
b subivatted Tor the composiion se designed.

It should have water solubility < %, Test cerlificale from HABL approved lab be submitted for the
eernpason S0 deskned

. It anoald be granular with granule size G.1 mm o 3 mm,
. 1t shauld be pen toic. non reactive non explogive & non Somisive.

. It shall be ihermally stable bebween 0 degroe contigrade to +H60 degres contigrade ambient
bemperatine.

[0 1t shal pol AeCarmposs oF keach ol with imne.
T1. 1 =hall ok polbule e soil ar local water table and maste snvbronmantal ienddy esguirsment far Bndein.

12. # should expand & sweall considerably and removes enfrapped air fo create strong conmection betweaen
eanth akectrode and 2ai.

13, 8 shoukd be diffuses into soi pores and oreates conductive ots enlarging condouctive zone of sarth pit,

14. It shall be pemansnl & manlenances e and ks “sel form”, madnizing constant eatth rasesEnee wih
firme.

I5. 1t shall nod ragquies paiodlc treatnnsnl o rapkacamant,
F&. 1t shall be suitahle for any kind of miecirods and all kinds of soiks of different resislivity.
T It shall nod caue: bums, irmtation ka aya, sKin &t

LE. Tha Earth anhancanianl malerizl shal be suppled n sealad, meisture prool kags. Thase bans shal b
onarkad with Manufaclurss's ndme or rades narms, Guanlly, balch nde & dale of inarufaciare, Buyer's
name, P no, dale of FO.




BSE GN101-03-5P-83-01

BSES Rijdbhani Fower Lid

TECHNICAL SPECIFICATICNS OF CHEMICAL EARTHING

LY P L L . . . LI I - -t . . - PR TR . TRy . .. -t - - L PRCLE
5_ IEEHE“AL.- ek TN L ER) P e T I VL R ERIE A S A R L .
FE T e T A T L N S A TR A b e el e e e DAL

BRFL reserves the nght 10 nEpact e nnateris] ab the bme of taste. Al 1=ets shall bhen be performed in the
prazenca of BRPL representative. The Bidder shall have to give nfimalon in advancs to witteas the (et
Al e test resuits must e Tecordmd in precance: of I irepeeting Sty

SRS T
All Ihe product ahall be type tested fiom CPRIFERDA Type test report shall not be mare that 5 years old,

Type test raporl s vabd anly & vaaes from the date of terder fAralimg, In case of ype tesh repon s norse
ihen 5 yesre okd, bidder has W condwct the lype tesl i BRPL sample at CPRIYERDA withaoll any ¢ost
Imphcatian o BRPL.

S ARCCERTANGETRSTS ] 2 O

1. Visual sxammaton tast
2 Dimensicnal vanfcalion
3 Resisthity venibeallon

The lesting charges for the type tests specified and a3 per relavant slandaed shall ba hore by
the bidder, All the manufaclurers ineapective of quanility alkotiad i mtn, will have o caony qut
Ihe Type Tests a8 thew own cost and BRPL will nat heve any bearing on this sccount. The: typer
teed reports ghall ned. be clder thon 3 yig and shall be vald Hi he validity of offar

5.3.1

In cEge of faiure in-any of the type te5ts, the manufacturer s raquired by modty the design of
the raberal 1 raqured and repaat the padicalar ype sl and same shed peage wilvn thres
5.2 | limes at hls own expenzes. The decsion of the BRPL in this regard shell be final, GRFL at s
aum desecration may also cancel the omder st e nsk and cost of e manufaciunar @ tha

malenal feds wce i the lype st

d i
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BSES GN101-03-3P-63-01

B=ES Fajdhani Power Lid

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

Type t26t shall be done from CPRIFERDA. Ersure that the sty can be compleled b hese
53.3 | Bborafories within the fime scheduls guarenteed by them in the sppeopriate scheduke, BRPL

rasarvas e rght to spealy the naene of the laboratory alse, «f g0 felk,

The ehtfre cost of 1meting for tha acceptance and routing beasts and s durng manutacure
6.34 speciigd hargin. shall be regted as included in the guated unit price of cordwelar.

BRPL reacrvez the right of getbng done any other tesi{s) of reasorabla nature camied ool al
Manufaciurer's pram|sss, at st or in any other placef thind party lab n addition to the aforesaid bipe,
acoaptance and ! er roufing teets to satiefy with tha fagt thal tha matarsl comply with the spacifissllone. 9
EUCh caes all the axpanses wil be to Manufacimar s accoumnt.

S TESTRERORTS £ ror e

Soft copiea of type test reporta shell be fumished through mall only. BERPL may ask orlmnal
554 [ ype sl report bo werlly sofl copy. BRPL will not receave any hand copy for thelr office recond.

BRFL will give final dispatch clearance afier valideting type tesl rapan.

Racerd of routing test reports shall be mantained by the Manufechurer et ther works for
E532 pariadic nspaclion by the BRPL'S representaiye and shall be reviewed during mapecton,

Test Corifleates of taste dana durmp matufacholng shall ba malntamnad by e Biddar. These
683 1 chall be produced for verification as and when desired by the BRPL.

T BANSBFCTION. - rrr o e o e ine I T L

BREPL representative shell at &l fimes be entited {0 have sccese 0 tha warks ade] all places of
the manufaclurer and Uhe repracentailve shall kavs ol aoldles for unnestricked inspection of

8.0.1 ihe Manufaclurars works, aw mabarals, slom process and process of mAaMEAWe and
conducting necassany tesis a3 may be deemed fit for certifiing the qualily of produst,
60,2 | The Manufacturer shall keep BRPL informed in advance of the tima of starting and of the

10 of 159
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BSES Rafdhand Powar Lid

TECGHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

progress of manufacturng of malenals k3 vanous stages go that srangementd can be made
fior irespeaclitn,

Mo matarial shall ba diapaichad from s point of memufectuss and srorks Bafors it has baan
satisfactonly inspected, tesled, and necesgary dispakh instruchions are issued in writmg,
except far the catas where walver of [nepecton k& granted by BRPL, and avan in this caes
dlso, writken dispatch mstruchions wil be igsued. Any dispatches before the issue of Digpatch
Treabr s tiowne I witing will be Gable b releetion and non accaplancs by tha consignes.

The accaptance of any quantity of malarial shak in ne way ekeve the Manufcluesr of any of
his responsibilies for meefing alf mquirements of the specification, and shall voi prevent
syubsequent rejection if such matarial is labar found o be dafective.

Only soft copy of mspechon repor ahall ba Rimeshad by manufacturer throwgh mail. BRPL shall
not racalva any hard copy of report for hair ofllcs recom.

DALY AR RAN B B UAN T LT e T

7.1 The biddar shal| nyanably furneh Iollowing siormation along wih hes affer, faling which his cffer shal
brer rjmclond.

Tatarreant giving Hsl of MmMporant raw malsrals, names of sub manufaclurars Y the i
matesialz, list of skendams according to which the raw matenzls ane teabed, Tst of 25ts ommally
caurlad out on raw maten@Eks In prasence of manalfacieers repeesenlaivg amnd as roune and £ ar
accaptance during production and on finished goods, copics of test cerificakes,

Infgrmation and gopies of keet cerbficates ag In mentipned above im respect of bought ot
ACEALEOTmE

Lt oof manufactaimg faciliios avaltabés,

Leaved of autormalion achiswvad and kst of aness when s manoal procsssim sxlsls.

Lisl of areas In manufachying process, where stage inspections are nomeally camied out for
quakty conbrsl and dolalks of such bets and Inepeclions.

Lixl of besting snquiparoend Avalkabbe with e ManufEoidre ior Tl and calibraion oo e

11 of 18
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BSES Rapdhand Poyer Ltd

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

T.1.7 | Testing of Earthing and 3 =lated sccessones W be spedifed, n the case if the manufEchurer
doas not possaes all e Roullne and Accaptancs eslng Faclites, tha Bid 5 PO shall be raected.

748 | BRPL rasarvas e rlght for factory inspaction to verldy e quoted offer, if any af he facls s
faund to be migheadng o incamed] the affer of thial Bladar wil B oUt fghlly repected and he may
be back disted.

T.1.8 | Specialfeatures providad bo rake [t mainterance free,

7.2 Tha bliddar shall alzn submid Fellowary niliermaton o e BRPL along wilh ha lechnlcal Bid.

721 : List of raw metenals as well 25 bought out accessanes, and the: name of manufassurarg of raw
matenals as well a5 boughl out accessanns,

TAZ  Typa tesloonihoetes of (he rew malesl and Bought ol acceesores.

723 Cudily assurance plen [QAF) with hold points for BRPL's inspedtion.

T.3 Tha Manufacturar shall aubmi the routine tast cartficafas [only soft copy brough mal) of all the
bcilaghib-gult b, Aocassanies o,

NOTE: Fina QAP shall be approved iy BRP,

E {I Ei:tl:;i'd :ru':E!EP,]frJf;T:I t_;N' EEE

Subrmisson ol drawhngs, calculatone, catakegues, manuals, bast repors ghall be 3s nantfonad bakw

2.1 Drawing, Data amd Manualks

Tha wvendor ghadl submit
s Cross sechonal drawang

« STP [all dats to appesr)
= Type beol cerbficates
» Fault level calculation
Coeumont Subemies oo
Subimession al drawangs, caloulalons, CAtEkauas, manials, el repors shal ba ag follns,

Lecend;
GTPE ¢ Guarantesd Technical Paiculars

12 of 14
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ESES Rajdhani Power Lid

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING
TTR  : Typs TaslRupost

RTE : Rouiine Test Repon;

Mocuments along with | Aftar swerd of contract | Final documents({afiss
cffor far appeoval Appraval)
TR 1 copies = 1 saft copy * 1 aoftcopy + GO
| Drawings | 1coples Tlsoftcomy " 1 softeopy + CO
GCalcylationg 1epplas ™ 1 soft copy 1 soflcopy + CO
f Catalogues & Manual 1 oopy esch 1 sl copy + LD
. Tust Raporl 1 capy each of TTRand * 1 acfcopy + COH
sample RTR

o Soft copy and CD shalf condaln docomeants duly approved, signed and scanned

Tha zallar zhall give complata shipping informiation conceming e

Shipping Information
%.0.1 Pring waight, size of aach package

The seler thall ba responaibie foF aby eanst damans dee 19
wripraper packing

- « PO number and date

= SAP ibar oode

B03 | Markings + Manufacturer's name

+ Buysr's nama

9,02 | Transi demage

‘e Delivery period SlartDefe  © From dake of LD/ LOA
» Delivary perod End Deta t As agreed with
pod | Belvery Schedule rnanufacrer

«  Materfal dispalch Clearance ; Afler ingpection by
purchezar

o Ancassonas shall be packed ssparataby e wize wilh proper
protection to prevenl damage and easy handling.

o5 | ACCEISONES

f . Chd o




BSES - GN101-03-8P-63-01 ;

BSES Rajdhanl Power Ltd

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING ,

+ Marking

+ Material descriplion
+ Type

» Direrglon

« PO numbarand dals
» SAPilar Sode

« Total welght

+ Maenufsctrer's naeme
» Buyer's nape

+ Monlh and year of manulzcturing {
= Storage type

@Dl ATIDN, T T T s

10.0.1 Deviations from this speciication shall be listed separately by bidder cleuse wise (formet givan
below) alonng with opllonal olfer and has 1o submit the sl along with bdlquatation. BRPL will ravies
the deviations and if BRPL is egreed with Ewe dewviation, selker has ta take writhen confimnation from
BRPL an devtation during bendar avaluation.

10.0.2 In tha absence of any saparate Iisl of deviabors from e blddars with bld a2 wall a% writtan
confwmation from BRPL on devietions, it willl be assumed by the Buyer that e Sefler complies wilh
e Specificalion fully

1003 Ary deylsiors menboeed (1 oany athar subitmitied bed deguments {i.eih Nikad GTP, Cataleg, BRPL {
old approval buyar'siceller's slandards eig] by seller without separate devigion sheets wil not
EonSiiar A8 A dayiskan fram Lhis tech spac alany siage of contrast

Devialion Shest Fomat-

Ena | Documant Mame Clauzs No. Deviation Reagon Meris to BRPL

NNFRURE A GUARANTFED TECAN]

14 0l 19




BSES GN191.03-57-53.01

BSES Rajdbani Power Lid

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

Mote:
11 Every date shak be mantkned,
2) Seller may submit separate GTP for (e eafhing, a5 sukable.
3 GTP ehallbe raad in line with purchagers Pmjecl Site Specific Requirermenl,
TECHNICAL DATASHEET FOR EARTHING a
5.Mo. Farameter ERPL requirement Vendor data
} Mame Addreza and ph no of
Manufacturer
2 | Refighe 1S ¥230 (Part -1) 2004
, | e {Light, Medium, Heawvy) T T
Medium, B claes NA
4 | Slze of copoerbended red | 17.2mm e T
& Capper cogling thickness 2590 migron
g | UL maning YealMo -
7 CPRIERDA Type tesiad
B Length of Pipe Fmr
11 Sima of copper cladded rod 18mm
i2 Cozting thicknesa (Min) 250Microns[min)
13 | Eaxdh snhapcing malerial 25kgihag
14 | Plyplaetic oo fasit
¥ | Exothemmic Joint L.T =nd oross joinl
16 Exclieamic accassones ez
17 | Gl Muls and boks Yt
13 Make of stord SeILIESSAR! TATA
Hamaiege of manufaciursr,
PO Ko, 151, Class of fube
18 Embosging delaila i & M ior Medam, Cabor of
Eand (PO no provided |n
stancit], UL marked
17 Colour Coding :::SE Soiaur band &t both




B5ES Pujdherd Power Ltd

GN101-03-5P-83-01

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

TECHNICAL DATASHEET FOR EARTHING

Paramatar BRPL requirement Yandor data

Detanibs of Drawangs submlited

Chemical compasibon Test | As par IS 1239-1

Tersi,

As per 15123391

Technical Requirement

Dezcriptions

Bidders Data

Technieal
Renquirssmant

13 Mesh reslstance shall be ss than 5 ohm

2) Fault cument suzlamability shalk b 3088 KA for 1
9EC

3] Enthancing materis shall ke kkaching free

4] Ak rateslake shall b carrastan fea.

5} warranty for maintaining pit resedancs bakow 5
ohm- 10 years ealtamum, pit fesistance shall be
yanfag svary 6 montis by bidder,

£} Coppar bonded rod and copper cledded steed shall
be CPRI/ER D tesied and UL marksd

1) Minlmum amansion of coppes bonded md shall De
17.2 mmX3 K, copper coaling 250 mscron UL mark |3
mrandatary

2 Pit shall be filled completely by earth anhatoarent
mamnal, 25K chemical shall be packad per bag

21 Pabmlastic pd cover shall be provided, teshepon
submitkad for review,

4] Inspection joint 5 be provided.

51 Explberrrez polnt (L, T and Cross Joint}
B} Explberrries AOcassoriss

T) Capper Bonded stall {18mm dia)

£} 50 Gl Srlp




ESE GN101-03-5P-63-01

BSES Rajdhani Power Lid

TECHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

: " 1) All the trawlngs and Installation manual to be
' gubmitted t¢ CES for approval.

25 Al kind of acivity Inzludlng koals for pit nstallstion,
rasstance rgasurgmant shall be in bidder seope.

3| Exﬂ'lhermll_:_waldi'bg. wadlng accesspnes
4] Hulg and boll for connection of Gl stips wilh
sqUpmAnIs

£} Each pit rasislance shall b2 verihed by BSES.
record of registance valie to be manigined by bldder
and same shad be submiied 1o CES.

c | Sarvicaz

&) Laying of 3046 vmim G stlp shall ba in bidder

{ seope- for connection of equigemeants

7 Laying o coppar claddad rod below S00mm depth
oo tormnatson oF mesh

I B} Chermizal arthing kit {sopper bonded rod, chermical
5 and palyplastlc pit cover) matalatian

M SCOPLOLMARCA TGN . s s s e s

' [
i3l Dazariptions BAPL Yerlar Remarks
g Chermlcal Earthing Kit [Copper Dandead Rod, 25 kg « "
. chermical and Polyplastic Pit Cover)
{
' | 3 Copper Oended Stoe] conductor for mesh ¥ "
Fartnaploe
3 Exatharmic Jelne X W
4 Cwetharmie Jalmk Aocesiores X i
.5 SONE E Sknp ¥ I _ a
|
| . 3] Bolt required for connecting the Gl st with X 4
" | equisment A R
Sarvlcan

1
‘ IV Sine Catcriptions BRPL Yandar Remarks ‘
1




B5ES Rajdbani Power Lid

GN101-03-3P-63-01

TECHMNICAL SPECIFICATIONS OF CHEMICAL EARTHING

Drescriptlons

Vendor

Ramprka

Trinsportation of allkird of matarlals Fror
BAM. store ba sibe

Yiahicle arrangs for matarlal tramsport

Diggirg of Bit

Installation of pit

Digairg far laving of copper bonded steel at
S00mm depth fgr mesh format e

Laying of cogper bonded rod

Lonnecting of equipenent L mesh o 5006 GI
i)

{3l BoRing

Ay kind ol drilling, hole making, welding farc
the job

Measurernent of 5ol reslslivity

Measurement af i resislanes alter
firtighineg o aarihiwg work [mesh resistance
musk ke less than s chm)

hiaia after job finshing

Al kind of Instrumont, cquipmicnt roegquleod
foor ok axmcutuwy and Fer finpning

HPE for workers

Returning of sorap to BRPL store N any

Backlilng of rench, pit ebc

| Filling marerial reservation slip | MRS] In S4P

FOO esthmateon for Exibing wotk (type, sl2e




BSES GN101-03-5P-63.01

BSES Rajdhand Powar Lid

TECHHNICAL SPECIFICATIONS OF CHEMICAL EARTHING

ANMERIRE B GENCRAL-ARRANGCMENT. BREVING OF GHEpiCAL TARTHING |

L.x 1 TR s

KM El> [HR LW

E%
B
-

EE

CFPER BOMEEY CIMMETIN
MoAR I- FOf HESH FORMATION Citea Tilat

thr Kt sall congirt of 1780 Coppir Tonaird Rod . STFT Chamkosl pir TeplPaly Plasts P G,
JONT ot MEEn Ee Tl bt ExbhETRET Joini
[T ]

O S Sl ke Ussd 0 ol Unk squineent to e
okt bl B RN 0 Chwiiot B O] TEOR SR gauinet

s | TITLE: -

FE . loa DRAWING OF CHEMIC AL

AT JEARTHING
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BSES Rajdhani Power Ltd

GN101-03-5P-105-01

TECHNICAL SPECIFICATIONS OF PPES ITEMS (DANGER PLATE)

TECHNICAL SPECIFICATIONS

OF

PPES ITEMS (DANGER PLATE)

BSES RAJDHANI POWER LTD.

o £
Prepared by | Naved Ahmad Nan e | Date: 04.05.2018
Reviewed by | Amit Tomar ‘5%‘_‘:}%“" Revision R1
Approved by K. Sheshadri r:l.a:a_,.a No of Pages: : 4

Corporate office: BSES Bhawan, Nehru Place, New Delhi- 19




ESES GM10t-03-5P-105-101

FSES Rojdhenl Power Lid

TECHMICAL SPECIACATIONS OF PPES ITEM: {DANGER PLATE)

Contants

LT 0 L= T o T S T PP
20 Berice ConE L s e e

10 Applicable Srandards . cnmn e e

1.0 RadquibetmBntS. o o e

S WWOEKManShiE . e e e

B.0 Packing end Markimgo .. .- S

T, InspeEction: e e - eemtdmmimemslimalenstnal b s REVLE 1 GE LS 11 L= mppammngonmsgmm s e m ey e

3 DeEPRBLIOM i e corar e e e e Moo Ao M L oL o Lt 1n T

Bl DFEINES «o oot im vmriecsem e e e e o foms e AR BeE 1o 84T 1ot 18R TSP i pean e

Papge 7 of T

Corporate oifice; BSES Bhawan, Nehmu Flace, Naw Delhi- 13



EEES GMN101-03-EP-105-01

Rajdhand Poesar Lid

TECHNICAL SPECIFICATIONS OF PPES ITEMs {DAMSER PLATE}

1.0 Scope of Supply

1.1 The spediication covers the design, manufacturing, inspection, eshing & supply of FPES tems
1.2 Deshgn, Engaeering, Manufacturer, Assembly, Inspection, testing at manufacturer works
bafore dispelch Packing, delvery of matenal to BRFL stores and submiszion of documenis 1o
purchaser,

2.0 Service Condlflon

The danger plate to be supplied against thizs specification shall be suiakble for safisfactory
Corthuuols opgralion under ouldoor environment, Following are the dimatic condiion:

USLNGT e L P TAMBIRE E D T S T R PeEE
i Peak ambient bmp. 55°'C
fi. Min ambient kemp in shage 4%°C
- Mas_average ambient temp in 224 hours period in 40°C
i thade
I Min ambisnt temp. ()90
v Max. lemp, attainable by an object exposed {o 20°C
SLnR
W Mét relstive humidity D5%
vii Average number of thunder storm days per AD
- . - an_m'm - —
il Averags mamber of rainy starm days per annum 120
i Average annual rainfall $250mm
n Mo of months of mopical mansoon condition 4 months
¥l Mzx, wind pressure 1Gdkgim2
¥l AltHudes Hol axceadng 1000mitrs
Fagav¥ ol ¥

Corporake office: BSES Bhawan, Nahru Flace, How Delhi- 13




BSES D0 1051

BSES Rajdhani Power Lid
TECHMICAI SPECIFICATHINS OF PPES ITEMs [WANGER PLATE)

3.0 Applicablk Standards

Unkess olnerwise modified in this specification, the Denger nolice plates shall comply with 18; 2851
1962 or the |atest version theyeal.,

3.1 Codes & Stardards

Followlng Indlandinternationa! Standards, which shall meen latest revision, with amandments/changas
adopted ahd published, unless speacifically siated otherwise in the Spadlflcation

1
2. 15, 35681-19a2 Dimensicanal chack
3, I5:B709-1977 for ita latest varsion) Test for weather prociness
4 |5 81278 cressbonas in signal red calour
4.0 Requirements

4_§ Composition
This Specificalion covers Danger nolice plales te be displeyed m accordance with rule Mo, 25 of Indian
Eleciricily Rukes, 2003,

4.1.2 Congtruction
4.1.2.1 Lettering
w Al lelerings shalk ba centrally spaced
+ Al lenerngs shall be engraving type
+ The dimansions of the kattsrs, Rgures and their respective positlon shall be a8 par tha drawing
given wilh Lhis spacification
+ The scze of l2ilers [n the words in each language and spacing betwesn them shall be sc chosen
thal thesa ara uniformiy written in the space aarmarked for them.

Faga 7ol 7

Corporate offica; BSES Bhawan, Nehru Place, New Delhi- 1%



ESES GAN1-03-2P- 10501

BP=ES Rapdhanl Powsar Lid

TECHMHCAL SPECIFCATION: DF FPES ITEMs {DAKGER PLATE)

4.1.2.2 Languages

¢ Undar Rule Mo, 35 of Indian Electicity Rules, 2003, Lhe awner of every medium, high and axtra
high voltage vstallation is required io affix parmanantly In a conepicuous positon 3 danger
nadics [ Hindi and Enallsh with the gsgn of skull and bones,

» The type and size of lettering to be done & indicated in the specimen danger notice platea
ahown in the drawing with this apecification.

»  Adeguale space has Deen provided in the specimen dangsr natice plates for having the
letierings in local language or the equivalent of Danger', “11000 and Vilts"

5.0 Workmanship

&.1 The pata shal ba mage from mid steel sheet of at least 1.6mm thick and vitres anamaked white,
with kttars, figures and ihe conventional skull and cross-bones in signal red colour (refer 13:5-19787 on
ihe front side. The raar side of the plate shall alke be anameled.

5.2 Tasts: The falowing tests shall ba caried oLt

iy Yrisual sxamination ge per 15255711982

i) Dimensignal chack as per 15;2551-1882

iiip Test for weathar prooiness as per 138708-1977 (o its lalest version)

6.0 Packing and Marking

The platasz shall be packad in wooden cratas suitakds for rougn handlng and acceplabs for rail'road
trarvaport. The loed shall be marked indelibly ar the back with the fallowing infomation,

a. Size and bypa

b ldantification of the sowrca of manufactures
c. Month and yssr of manufachmre and

d. Property of "ERPL"

7. Inspection;

Manufactursr shall infimate the marufactuning schedule in advance. The manufacturer shall give
flmmum 15 days advance nohes about readinese of material at thak worke. The materdal shal be
Inspected for conformity with BRPL spacification befors the ssme s accepled,

Page 7 of T
Gorporate office: BSES Bhawan, Mehru Flace, New Dedhi- 19




GG D3-S R-10501
BSES Repdhatti BFowar L1d

TECHMICAL SPECIFICATIONS OF PPES ITENVE: (DANGER PLATE)

7.1 Cetiflcatas ragurad

Manufacturing cedtificabes

Tast cartiicates

Authorization of daakarghip! digtribution ship

8. Deviation

@) Dewialione fram this specification shall be ksted by bidder clauee wiss along with opfional offer and
has to submit the list along with bid /aguotation. BRPL will review the deviations and i BEPL iz agreed
with the deviation, seller has 1o taka wrilen confirmation from BRFL on devigtion dunifg tender

ayalallon..

B} In the sbzehce of ahy list of devialions from the Seller with bid as weli as written confirmatlan fram
BRPL on deviatlons, it will be asaumed by tha Buyer that the Seller complies with the Spaalicatlon fully.
c} Any devialions mentioned In any other submitted bid documenis .8.In fllled GTR, Catalog, BRPL okt
approval, buyersfealiars standards ete) by seller wilhout saparate deviaidon sheeis will not be

considered as a deviation from {hia t2ch spec at any stage of contract.

8. Drawings

W S
r . H
H R e i |_|D A Fq'!w'sz .E I? _i

-

A

. a3 sfirsh il e mras I rmbEifirm-s e s

I E I e T RO TEITTE e L RIS T e e e T T
i e 8 g g o e B A T e T e

e racamer racrorretiph Hol s PR, L ISR oG P BT RS Y L e e L o o O L Y T
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e =T T
ot ——— VY, I — T T~ T — - —
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BSES
j SR -03-5P-105-01

BSES Rajdhani Powser Ltd

TECHNICAL SPECIFICATIONS OF PPES ITEM: [DANGER PLATE]

8. GTP

GUARANTEER TECHNICAL PARTICULAR FOR 11KV DANGER PLATE

1 | Name of the Manufacturer.

i Place of the Marufachsrer. S

3 Centact parsons of Ihe

Manufachurer.

4 FPurchaze Req.Mo.

5 Guarantes peniod:[Min) &{) Months (From date of
commissiening )86 Months (From
date of recelpt at purchaser's store
whichever is cadier}

6 Type of Danger plate

T Materlal usad for Danger plate | Steal Sheat & Siip-Cokd-

Faled, Elsciralyie Zinc-Coated

& Dimension of Danger plate SIZE=250mm¥200mrm

g Cwaral Thigkness of Danger =1.5mm

_____ plate S | — _
1 Thickness of Stes Sheet & AS PER IS Standard.
=heip.
1 Chamical Compasibon AZ PER IS Stanclaed
12 Mechanical Froperfy
A Tonsile Btrength AS PER IS Standard.
B.Elangation at Breake A5 PER IS Standard
13 | Thickness of Elechrolytic zing- AZ PER 1S Sfandard.
costing
14 Coating Mass A% PER 15 Standard.
15 Flxitg anangemant of Danger As par drawing
plate
Page 7od 7
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EEES ENI01-03-3F-105-0¢

BEES Mupdhaidni Pidad Lid

TECHNICAL SPECIFICATIONS OF PPES ITEMs (DANGER PLATE)

E-I.IED THIEAL TIEULﬁH R 1 DANGER FLATE e
16 1 Holes for fixing at Danger plate | & No.of Holes !
17 Diametar of hales of fixing Amm :
13 Walgh of Danger plate Ag per manufeciwer !
18 | As par drawing noie at danger | Yes/No,
pats I
20 ldentifbcalion Marking at
plate.{Languaps=)
A English TasiNo, |
B.Hirdi Yas/No, i
21 | Packing Packed m wonden |
22 | Test i
A Wigual examination. [5: 51978 i
B Dimensinal check AE Par Drawing i
. Test lor waalher-prociness IS 8T00-1971
23 | Typ= Test AS PER IS Standard.
. Page7af? L

Corporate office: BSES Bhawan, Nehru Place, How Celhl- 19
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BSES

BSES Rajdhani Power Ltd

GN101-03-SP-80-00

TECHNICAL SPECIFICATION OF NUT, BOLTS & WASHERS

INDEX

SCOPE OF SUPPLY

CLIMATIC CONDITION

CODES & STANDARDS

TESTS

INSPECTION

TEST CERTIFICATES

INSPECTION AFTER RECEIPT AT STORE

MARKING

PACKING

GTP FOR NUT,BOLTS & WASHERS

INSPECTION TESTING CRITERIA

Page 2 of 9




BSES

BSES Rajdhani Power Ltd

GN101-03-SP-80-00

TECHNICAL SPECIFICATION OF NUT, BOLTS & WASHERS

1. SCOPE OF SUPPLY

The specification covers the manufacturing, testing and inspection of Nut, Bolts & Washers.

2. CLIMATIC CONDITION

The material to be supplied against this specification shall be suitable for satisfactory

operation under following climatic condition

Location At various location in the Delhi
Maximum ambient temperature (°C) 50
Minimum ambient temperature (°C) 0
Maximum altitude above mean sea level 1000
(m)
Relative Humidity (%) 100
Rainy month June to October
Maximum Rainfall (mm) 1450
Wind Pressure (Kg/Sg.m) 195

Seismic Zone

Zone IV as per 1S : 1893

3. CODES & STANDARDS
The Nut & bolt shall be designed, manufactured and tested in Accordance with the following

Indian standards.

IS- 12427 Specification for Transmission Tower Bolts

IS-4072 Steel for Spring Washer

IS-3063 Single Coil Rectangular section Spring Washer for bolt, nut & Screw
IS-1586 Methods for Rockwell Hardness test for steel

IS-2016 Plain Washer

ISO 898/1-1988 Metric Bolts, Screws and Studs

IS-2633 Methods of testing of uniformity of coating of zinc coated articles
IS-6745 Method of determining of mass zinc coating on zinc coated iron &

steel articles

IS-1363 (All parts)

Hexagonal bolts & nuts

1S-1367 (Part-iii)

Technical supply condition for threaded steel Fastner

IS-4759 Hot dip Zinc coating on structural Steel & other allied Products
DIN 127 A Spring Lock Washers
4. TESTS

All types of test including routine test shall be carried out according to IS : 1367-1967 or its latest

amendment.

Page 3 of 9




ESES GN101-03-SP-80-00

BSES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF NUT, BOLTS & WASHERS

9.

INSPECTION:

The material shall be inspected and tested before dispatch by an authorized representative of
the BSES in respect of quality. In case the supplier is not in position to get these tests carried out
at his work, such test may get be carried out by hum at any NABL accredited lab at his own
expenses.

TEST CERTIFICATES:
The supplier shall supply one set of test certificates from any NABL accredited lab in respect of
quality as per IS: 1363-1967 with latest amendment for approval of the purchaser.

INSPECTION AFTER RECEIPT AT STORE:
BSES inspector will inspect the material received at BSES Store and shall have right to reject if
found different from the reports of pre-dispatch inspection.

MARKING:

The material shall be marked with the ISl certification mark.

l. Manufacture’s name or trade mark.
Il. Place of manufacturers.
lll.  The name & designation of consignee
V. Ultimate destination as required by the purchaser.
V. Net weight with description of material.
VI.  The marking shall be stencilled in delible link on gunny bag.
VIl.  The manufacturer's identification symbol.

VIII. The hexagonal head bolts shall be marked with the following symbols on the top surface
of the bolt head either embossed or identified as given below. The manufacturer's
identification symbol.

IX. Minimum height of marking shall be 3.0 mm. When embossed, marking shall project not
less than 0.3 mm above the surface of the head and total head height (Head plus

marking) shall not exceed the specified maximum head height plus 0.4 mm.

PACKING:

The supplier shall be responsible for suitable packing of all the material and marking on the

consignment, so as to avoid any damage during transport and storage and to ensure correct dispatch

Page 4 of 9




BSES Rajdhani Power Ltd

GN101-03-SP-80-00

TECHNICAL SPECIFICATION OF NUT, BOLTS & WASHERS

to the destination. The packing shall be conforming to the requirement laid down in IS : 3256-1965

or its latest amendment.

Electro galvanized spring washers shall be packed in cartons of 500 or 1000 numbers.

Each carton containing the spring washers shall be marked with the manufacturer's name

Or trade mark, type, nominal size and quantity of the washers.

10.

S.
No.

GTP FOR NUT, BOLTS & WASHERS :

Technical particular

Mechanical Properties/ particular to which the

Bolt will confirm IS 1367 (Part -2)-1979

Hot Dip galvanized Hexagonal bolt

1 product grade —C
i Tensile Strength N/mm?2 (Strength under wedge loading)
ii Rockwell hardness HRB
iii Yield Stress N/mm?2
v Stress under proof load N/mm?2
v Strength under wedge loading Kg/mm?2
vi Wt of Zinc Coating g/mm?2
vii Shear strength N/mm?2
2. | Specification & standards for M.S. Bolts & As per IS 1363(part 1 & 3) IS: 1367( part 3 & 6) IS: 1367
Nuts(Black) (part 17) & other Relevant standards with latest
amendments
3. Property class:
a. Bolts a. 1) M10 to M16, length 40 mm to 80 mm
min HT 4.8 grade
ii)For others min 4.6 grade
b. Nuts b. Min5
4. | Size Assorted size
5. | Tolerance As per IS
6. Raw material: ]
a) Grade As per IS :2062

b) Type of steel used

Low Carbon Steel(Grade C) as per IS : 2062

Page 5 of 9




BSES

BSES Rajdhani Power Ltd

GN101-03-SP-80-00

TECHNICAL SPECIFICATION OF NUT, BOLTS & WASHERS

7. Chemical composition (%)

a) For Hexagonal bolts:

i) Carbon (Max.)

ii) Phosphorous (Maxm.) 0.55%
iii) Sulphur (Maxm.) 0.05%
b) For Hexagonal nuts: 0.06%
i) Carbon (Maxm.) 0.50%
ii) Phosphorous(Maxm.) 0.06%
iii) Sulphur (Maxm.) 0.15%

8 Mechanical properties: i) For Hexagonal bolts: | As per IS: 1367( Pt. 3) 400 225 114 Min. to 258 Maxm.
a) Tensile strength N/mm Sqg. Minm. b) Stress 67 Min. to 99.5 Max. 120 Min. to 250 Maxm. 22% 400
under proof load N/mm Sq.Minm. c) Brinell No Fracture As per IS: 1367 (Pt.6) 610 130 Min. to 302
Hardness HB d) Rockwell Hard HRB e) Vickers Max.

Hardness HV f) Elongation after fracture g)
Strength under wedg. Loading N/mm
Sg.Minm. h) Head soundness ii) For Hexagonal
nuts a) Proof stress N/mm Sqg.min. b) Vicker
Hardness HV-HV-Minm/Maxm
9 Sampling procedure As per IS :2614/1969 with latest amendments.
10 | Packing details Material to be supplied in double gunny bag of 50Kg

PLAIN WASHERS:

The plain washers shall be Hot dip Galvanized in accordance with the requirements of 1S:4759-1984
"Specification for Hot-Dip Zinc coating on structural steel and other allied products" (Second-revision) except
that the minimum value of the average mass of coating shall be 300 g/m2,shall be conforming to IS: 1363-
1967. Plain washers shall be conforming to IS: 2016-1967.

SPRING WASHERS:

-
type A type B

5
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ESES GN101-03-SP-80-00

BSES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF NUT, BOLTS & WASHERS
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11. INSPECTION TESTING CRITERIA :

. Testing Lot Size .
Requirement Product BSES lot Size
E Standards (Manufacturers)
- th
1 Chemlca.l' NBW IS:228 Each Consignment EverY 20
Composition Consignment
th
2 Dimension NBW IS:2141 - 2000 | Each Consignment EverY 20
Consignment |
- th
3 Tensile Strength NBW As per relevant EverY Fifth EverY 20
IS Consignment Consignment
- th
4 | Proof load Test NBW IS : 898-2 1992 | Everv Fifth Every 20
Consignment Consignment
5 Coating Test NBW
E Fifth E Fifth
5.1 | Wt of of Zinc Coating NBW IS:6745-1972 | oY " very
Consignment Consignment
59 Umfc?rmlty of Zinc NBW IS - 2633 - 1986 EverY Fifth EverY Fifth
Coating Consignment Consignment
53 Adhegon of Zinc NBW IS - 4826 - 1979 EverY Fifth EverY Fifth
Coating Consignment Consignment
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ESES GN101-03-SP-80-00

BSES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF NUT, BOLTS & WASHERS

Note: -

e Corrosion Protection (all items shall be hot-dip galvanised in accordance with AS 4680 or
AS1214)

e Hot dip Galvanized Bolt with one Nut, two Plain Washer and one Spring Washer which is electro
galvanised

e Nickel chromium plated bolts with one Nut, two Plain Washer and one Spring Washer which is
electro galvanised

e Full threading is required for bolts sizes up to length 100mm and minimum thread length of
38mm for bolts sizes having length more than 100mm

e All electrical connection hardware ( M10 to M16, length 40 mm to 80 mm) shall be minimum HT
4.8 grade for other size 4.6 grade.

S.No Description
Bolt (G.I)
1 BLT,HEX,M16X150MM;GI
2 BLT,HEX,M16;175MM;Gl
3 BLT,HEX,M16;225MM;Gl
4 BLT,HEX,M16;250MM;Gl
5 BLT,HEX,M16X300MM;GI
6 BLT,HEX,M16;350MM;Gl
7 BLT,HEX,M16;125MM;Gl
8 BLT,HEX,M10;40MM;Gl;4.8
9 BLT,HEX,M12X40MM;GR 4.8
10 BLT,HEX,M16;100MM;GI
11 BLT,HEX,M16;75MM;GI GR 4.8
12 BLT,HEX,M6X20MM;GI
13 BLT,HEX,M16;200MM;Gl
14 BLT,HEX,M16;400MM;Gl
15 BLT,HEX,M16;25MM;GI GR 4.8
16 BLT,HEX,M12X60MM;GI;FULL THRD GR 4.8
17 BLT,HEX,M16X40MM;GI GR 4.8
18 BLT,HEX,M8X130MM;GI;MET
19 BLT,HEX,M12;60MM;Gl; GR 4.8
20 BLT,HEX,M6X35MM;GI;GR 4.6;FULL THRD
Bolt (Nickel Chromium)
21 BLT,HEX,M16X100MM;NKL CHROMIUM
22 BLT,HEX,M12X50MM;NKL CHROMIUM GR 4.8
23 BLT,HEX,M16X 50MM;NKL CHROMIUM GR 4.8
24 BLT,HEX,M10X75MM;NKL CHROMIUM GR 4.8
25 BLT,HEX,M12X75 MM;NKL CHROMIUM GR 4.8
26 BLT,HEX,M16X75MM;NKL CHROMIUM GR 4.8
Bolt (MS)
27 BLT,HEX,M16MM;80MM;MS; GR 4.8 MET
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ESES GN101-03-SP-80-00

BSES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF NUT, BOLTS & WASHERS

28 NUT,HEX,M10X40MM;MS;NUT BLT WSHR
29 BLT HEX MS -- MC 150MM M16
30 NUT,HEX,M10X40MM;MS;NUT BLT WSHR
31 BLT,HEX,M8X75MM;GALVANIZED ZN COATED MS
Eye Bolt
32 BLT,EYE,25MM;240MM;M12
33 OEM,EYE BLT OPERTG RD;1HYN400075P1
Washer (Spring)
34 WSHR,SPRNG,21MM;13MM;2.5MM;GALVANIZED MS
35 WSHR,SPRNG,11MM;17MM;2.5MM;GALVANIZED MS
Washer (Flat)
36 WSHR,FLT,37MM;13MM;3MM;NKL CHROMIUM
37 WSHR,FLT,50MM;17MM;3MM;NKL CHROMIUM
38 WSHR,FLT,24MM;13MM;2MM;GALVANIZED MS
39 WSHR,FLT,21MM;11MM;2.35MM;GALVANIZED MS
40 WSHR,FLT,30MM;10.5MM;2.5MM;NKL CHROMIUM
41 WSHR,FLT,23.8MM;8.4MM;2MM;NI CHROMIUM
Washer (Sling)
42 WSHR,SLNG,NEOPRENE;FOR M12STM
43 WSHR,SLNG,NEOPRENE;10MM;14MM;2MM
Washer (Teflon)
44 WSHR, TEFLON;22X32X5MM
45 WSHR, TEFLON;12X20X5MM
46 WSHR, TEFLON;18X22X5MM
47 WSHR, TEFLON;15X30X5MM
48 WSHR, TEFLON;20X30X5MM
49 WSHR, TEFLON;35X22X5MM
50 WSHR, TEFLON;46X32X5MM
51 WSHR, TEFLON;25X15X5MM
Washer (Brass)
52 WSHR,BRASS;LV FOR 990KVA XMER
53 WSHR,HEX;LV BRASS;FOR 630KVA TRAFO
54 WSHR,PLN;LV BRASS WSHR FOR 100KVA XMER
55 WSHR,CLAMPING MEMBER;AL;FOR HV BSHG
56 WSHR,BRASS;FOR HV SIDE TRNSF
Hex Nut (MS)
57 NUT,HEX,M10X40MM;MS;NUT BLT WSHR
58 NUT,LOCK,SHEARING;M6X25MM;5;SHEA; MS;A
59 NUT,HEX,M16;GALVANIZED MS
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BSES

1. SCOPE OF SUPPLY

GN101-03-SP-211-00

This specification covars the design,
insulation Tape for insulatian of all wires

manufaciuring, testn

9 & supply of PVC Elsctrical

and cabiles

insulating Resiztor Capacitor
for colour coding of eommuni

leads in sircuit boards

cation cables for arrestin

splices upto 440V For strengthaning ang
. Iransformers, regulator laads ale, used
9 Ingress of water in telecom and optical

cable cinte in BRPL area
2, SERVICE CONDITION

The PVC Elecincal msulation T
satisfactory comtinuous operation

ape 1o be suppled agamst this o
under the folowing sarvice conditia

pecificalion snall be suitable for
|

1

|27 | Maxmum ambent tarmperatre] s [ - 8
32 mﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁrtth“_'“E—'“_"‘
_ﬁrﬁﬁtiﬁéﬁﬁdi’ifﬁ'ﬁ_—_' T T Gm ==t

L R S ———

S Maximum wad préssure (KgSqm) ] e
25 | Maximum affifuds above sea level (Meders) - 1000 _

| 27 TCimeteCondition i Moderataly hot and humid ropical chmate

|___ | - e _________i_ mﬂﬂUE!hfgﬂ@fﬁJsgth._‘_.

3. DESIGN REQUIREMENTS

Tape shap be based an PVC ar is copolymers and shall have rubber-based, pressure sensitve
adhesive

Tape shall be Flame Retardant Cold and Weather Resisian
Tapa shall be classifiad fior use in both ndoor ard putdoor EMVIIONment
Shall be compatible with synth=tic cable insulations, |ackets and splicing compounds

4, TECHNICAL REQUIREMENT OF PVC ELECTRICAL TAPE

S.No | PROPERTY | OURTYPICAL vaLUE
|
1 | 815 standard [ I3 7B0% {Part 3, Sec.1)
P IR— B Hﬂf o o | e Blun e A
i S . — 1 Bed
A | @f EE-'_TEFIEL@ _-__ o B ,__ 1.80
e L T | A T —
% | Total Thickness of the Tape, In mm 0125
6| Adbesion to Steet, in /10 men widt W) e
;_?_-__‘_Ad_Tneslun_t:;_unEF:iqg—,_iﬂEﬁ_m_ﬂi @&_LM@L - :__ ) __‘_1.3__ 3 _'__
L : Tf_lrasmrr_engt;_m N/ 100mm per width DT T '[f'||'-:!ucr|~\z;-_|| o _*':c- =
| [Min ) ) ) = . . : Rty
l:; __—J_Elchfl!:a{ S_F.rerlg[h at_rTqm_te;EIE.k‘f_f_m__nj@}__ ) _I_ - _-;:I ) = _:
10 EEE-HTEE";”E“HEM conditioning in kv/mm . ;_ -
In,
- — — —_— —— —fem i =T —e - -

4,&&”_
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BSES

GN101-03-5P-211-00

5. No FROPERTY

COUR TYPICAL VALUE

11 F!an'u'_na baligy
12 Electrelytic Corrosion

==

— —_—

| o Corrosion of Cu wire

___ Self Extinguishing

_H | Inswlation Aesistance [ in uhmsHMin.}_

1.0 10°11

14 | Stability to Accelerated Aging at 6541°C & 80 % Belathe
| Humidity for 96 Hrs.  in NS0 mm width

15 | Temperaturs range (Min.)

| — —E———— — —_

N deteriaration ar change
in properties of the backing
L3 W minirmum

0t 00"c

5. INSPECTION

The materal shall be mspected ang tested gt vendors work as per relevant IS 7305 (Part 3, Sec)

before dispatch by &n authonzed representative of the BRPL in respect

of qualily. In cage the supplier

iz et in positian to get these tests canied out at his work, such test may get he carmad oul at any HARL

accredited [ab at his own expenses

6. TEST CERTIFICATES

The supplier shall supply one sat of test cerificates from any NABL accredfed lab in respect of cuality
8% peat |5 7200 (Part 3. Sac 1] woth lates! amendment for approval of the purchassr

7. INSPECTION AFTER RECEIPT AT STORE

BRPL irapector will inspect the malerlal received at BRPL Siore and shal! have right to reject If found

diffarent froen the reports of pre-dispatch inspection

g, PACKING & DELIVERY

82 | Handting instruction To be marked on packing oies

e e - e e

l:_fl'l | Packing protection | Against wear and tear & corosion

9. DEVIATIONS

1 Deviaton from the
specification

' | Devialion from the speciication skall be siated in writeig with tha |

| tender by referance to the spacification clause/GTP and & description .
o the alternatve pifer. In absence of such 2 staterment 1t wifl Ba
assumad by the Buyer thai the seller complies fully with this

| specification J

10. DRAWING SUBMISSIONS

101 Aloreg wilh the Bid

| & Guaranteed Technical Particulars{GTP duly fmdl? =
B} Test certificals
| &) Cataingue

o
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BSES

BSES Rajdhani Power Ltd

GN101-03-SP-97-00

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

10.

11.

12.

13.

SCOPE OF SUPPLY

CLIMATIC CONDITION

CODES & STANDARDS

TESTS

INSPECTION:

TEST CERTIFICATES:

INSPECTION AFTER RECEIPT AT STORE:

MARKING:

PACKING:

GTP FOR G.l. PIPE (40 MM):

INDEX

GTP FOR G.. PIPE (20 MM / 32 MM) :

GTP FOR G.l. PIPE (100 MM) :

INSPECTION TESTING CRITERIA:
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ESES GN101-03-SP-97-00

BSES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

1. SCOPE OF SUPPLY

The specification covers

2. CLIMATIC CONDITION

The material to be supplied against this specification shall be suitable for satisfactory operation

under following climatic

the manufacturing, testing and inspection of G.I Conduit & Earthing Pipe

condition

Location : At various location in the Delhi

Maximum ambient temperature (°C) 50
Minimum ambient temperature (°C) 0
Maximum altitude above mean sea level (m) 1000
Relative Humidity (%) 100
Rainy month June to October
Maximum Rainfall (mm) 1450
Wind Pressure (Kg/Sg.m) 195

Seismic Zone

Zone IV as per IS : 1893

3. CODES & STANDARDS

The G.I. Conduit Pipe shall be designed, manufactured and tested in Accordance with the

following Indian standards.

IS :1239 Part (1) Steel Tubes, Tubular And Other Wrought Steel Fittings -
Specification
IS: 2633/72 & IS: For galvanising testing
6745/72
IS1161:1998 Steel Tubes for Structural Purposes
IS 1387: 1993 General requirements for the supply of metallurgical
materials
IS 228 :1987 Methods of chemical analysis of steels
IS1161:1998 Steel Tubes for Structural Purposes
IS 2629 : 1985 Recommended Practice’ for Hot-Dip Galvanizing of Iron and Steel
IS 2633 : 1986 Methods for testing uniformity of coating of zinc coated articles
IS
IS 2629 : 1985 Recommended Practice for Hot-Dip Galvanizing of Iron and Steel
IS 2500 :2000 Sampling of lot by lot
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ESES GN101-03-SP-97-00

BSES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

TESTS
All types of test including routine test shall be carried out according to IS: 1239-1 or its latest
amendment.

INSPECTION:

The material shall be inspected and tested before dispatch by an authorized representative of
the BSES in respect of quality. In case the supplier is not in position to get these tests carried out
at his work, such test may get be carried out by hum at any NABL accredited lab at his own
expenses.

TEST CERTIFICATES:
The supplier shall supply one set of test certificates from any NABL accredited lab in respect of
quality as per IS: 1239-1 with latest amendment for approval of the purchaser.

INSPECTION AFTER RECEIPT AT STORE:
BSES inspector will inspect the material received at BSES Store and shall have right to reject if
found different from the reports of pre-dispatch inspection.

MARKING:
The material shall be marked with the ISI certification mark.

I Manufacture’s name or trade mark

Il. ISI mark with CML No.
II. Purchase no. shall be stencilled indelible link
IV.  The manufacturer's identification symbol

V. Hot marking at every running meter Name/logo of manufacturer, ISl, class of tubei.e. L

for Light colour of Band

9. PACKING:
The supplier shall be responsible for suitable packing of all the material and marking on the

consignment, so as to avoid any damage during transport and storage and to ensure correct dispatch

to the destination.
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BSES Rajdhani Power Ltd

GN101-03-SP-97-00

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

10. GTP FOR G.I. PIPE (40 MM):

1 Name of the manufacturer

2 Ref IS No. IS: 1239(Part-1) 2004

3 | Type(Light, Medium, Heavy) Light

4 Ends (Plain/ Screwed) Plain

5 Size mm 40mm NB

6 Thickness mm 2.90mm

7 Max & Min outside diameter mm 48.4 (Max), 47.8 (Min)

8 Length of pipe mm 06 Mtrs. (£2%)

9 Mass of tube Kg/m 3.23

10 | Tolerance on thickness % (+) Not limited, (-) 8%

11 | Tolerance on Mass % +10 %, -8%

12 | Galvanizing thickness Gm/m2 360gm/m2 (Min.)

13 | Tensile strength N/mm2 320 N/mmz2 (Min.)

14 | Elongation percent % 20% (Min.)

15 | Embossing details Hot marking on every | Name/logo of
metre Name/ logo of | manufacturer,
manufacturer, IS No., | PO
Class, ISI monogram No,ISI,Class of

tubei.e L for
light,Colour of
Band (PO no
provided in
stencil)

16 | Color Coding Yellow color band

17 | Make of steel Tata/SAIL/Reputed
make

18 | Chemical composition certificate As per Table 1 of
15:1239 (Pt-1)-2004

19 | Max. permissible variation of chemical As per Table 2 of

composition 1S:1239 (Pt-1)-2004

20 | Leak proof test 5MPA for atleast 3
sec.

21 | Tests

21.1 | Test of tensile strength As per 15:1239 (Pt-1)-
2004
21.2 | Bend test As per 1S:1239 (Pt-1)-

2004
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BSES Rajdhani Power Ltd

GN101-03-SP-97-00

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

11. GTP FOR G.I. PIPE (20 MM / 32 MM) :

1 Name of the manufacturer
2 Ref IS No. IS: 1239(Part-1) 2004
3 | Type(Light, Medium, Heavy) Light
4 Ends (Plain/ Screwed) Plain
5 Size mm 20mm NB/ 32 mm NB
6 | Thickness mm 2.30mm/2.60mm
26.9 (Max), 26.4 (Min) for 20mm
&42.5 (Max), 41.9 (Min) for
Max & Min outside diameter mm 32mm
8 Length of pipe mm 06 Mtrs. (+2%)
9 Mass of tube Kg/m 1.38 for 20 mm & 2.54 for32 mm
10 | Tolerance on thickness % (+) Not limited, (-) 8%
11 | Tolerance on Mass % +10 %, -8%
12 | Galvanizing thickness Gm/m2 | 360gm/m?2 (Min.)
13 | Tensile strength N/mm2 | 320 N/mm2 (Min.)
14 | Elongation percent % 12% (Min.)
15 | Embossing details Hot marking on every metre Name/logo of
Name/ logo of manufacturer, IS manufacturer, PO
No., Class, IS monogram No,ISl,Class of
tubei.e L for
light,Colour of
Band (PO no
provided in stencil)
16 | Color Coding Yellow color band
17 | Make of steel Tata/SAIL/ESSAR
18 | Chemical composition As per Table 1 of 1S:1239 (Pt-)-
certificate 2004
19 | Max. permissible variation of As per Table 2 of 1S:1239 (Pt-)-
chemical composition 2004
20 | Leak proof test 5MPA for atleast 3 sec.
21 | Tests
21.1 | Test of tensile strength As per 1S5:1239 (Pt-1)-2004
21.2 | Bend test As per 1S:1239 (Pt-1)-2004
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BSES Rajdhani Power Ltd

GN101-03-SP-97-00

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

12. GTP FOR G.l. PIPE (100 MM) :

al pa 0 gor Datas
1 Name of the manufacturer
IS: 1239(Part-1)
2 Ref IS No. 2004
3 | Type(Light, Medium, Heavy) Light
4 Ends (Plain/ Screwed) Plain
5 Size mm 100mm NB
6 | Thickness mm 3.60 mm
113.9 (Max), 113.0
Max & Min outside diameter mm (Min)
8 Length of pipe mm 06 Mtrs. (+2%)
9 Mass of tube Kg/m 9.75
10 | Tolerance on thickness (+) Not limited, (-)
% 8%
11 | Tolerance on Mass % +10 %, -8%
12 | Galvanizing thickness Gm/m?2 360gm/m2 (Min.)
13 | Tensile strength N/mm?2 320 N/mm2 (Min.)
14 | Elongation percent % 20% (Min.)
15 | Embossing details Hot marking on Name/logo of
every metre manufacturer, PO
Name/ logo of No,ISl,Class of
manufacturer, IS tubei.e L for
No., Class, ISI light,Colour of
monogram Band (PO no
provided in
stencil)
16 | Color Coding Yellow color band
17 | Make of steel Tata/SAIL/Reputed
make
18 | Chemical composition certificate As per Table 1 of
1S:1239 (Pt-1)-2004
19 | Max. permissible variation of chemical As per Table 2 of
composition 1S:1239 (Pt-1)-2004
20 | Leak proof test S5MPA for atleast 3
sec.
21 | Tests
21.1 | Test of tensile strength As per 1S:1239 (Pt-
1)-2004
21.2 | Bend test As per 15:1239 (Pt-

1)-2004
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BSES Rajdhani Power Ltd

GN101-03-SP-97-00

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

13.0 GTP FOR GI EARTHING PIPE DIA 40 MM X 2.50 MTR CLASS B:

S.No Parameter Unit Requirement Vendor Data
1 Name of Manufacturer
2 Ref IS No IS 1239 (Part-1) 2004
3 Type (Light, Medium, Heavy)* Medium
4 Size mm 40mm NB dia
5 Thickness mm 3.2 MM
Max & Min outside diameter 48.8 mm (max) & 47.9
6 mm .
of tube (min)
. 2500 MM (+ 6 mm & -
7 Length of Pipe Mtr NOT ACCEPTABLE)
8 Mass of Tube Kg/m 3.56 Kg/m
9 Tolerance on thickness (+) Not limited, (-) 8%
10 Tolerance on Mass (+/-)10%
11 Galvanising thickness Microns 80 Microns (min)
12 | Tensile strength 320 N/mm2 (Mpa) (min)
13 Elongation percent % 20%
Hot marking on every
meter Name/logo of
14 Embossing details manufacturer, ISI
monogram, Color of band
(Blue Color)
Chemical composition test
15 Chemical composition to be carried out on one
certificate sample and sealed by BSES
representative
16 Max ;?ermissible \'/a'riation of As per IS 10748
chemical composition
17 Tests
171 Leak tightn'ess test NA
(Hydrostatic test)
17.2 | Test on finished tube As per IS 1239 (Part-1)
17.3 | Bend test As per IS 1239 (Part-1)
18 General
Supply of 6 Nos of
M10*30mm elctrogalvanised .
18.1 Nuts+bolts+Plain &gSpring shall'be provided
Washer
18.2 | Drawing Shall be submitted
19 Gl Strip Size mm 50X 6

*Pipe may be perforated or non-perforated, BRPL may ask as per requirement. Bidder has to

provide the same.
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BSES GN101-03-SP-97-00

BSES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

NB 40mMMeEaMtr G EARTHING PIPE

Tk
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Fig. 1 G.I. EARTHING PIPE DIA 40 MM X 2.50 MTR CLASS B
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BSES

BSES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

13. INSPECTION TESTING CRITERIA:
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BSES

BSES Rajdhani Power Ltd

GN101-03-SP-97-00

TECHNICAL SPECIFICATION OF G.l. CONDUIT PIPES & EARTHING PIPE

Note: -

Gl Earthing pipe : Hot marking on every meter Name/logo of manufacturer, IS monogram,

Color of band (Blue Color)

Gl conduit pipe : Hot marking on every meter Name/logo of manufacturer, ISI monogram,

Color of band (Yellow Color)

Page 11 of 11
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ESES GN101-.03.5P-150-00

BSES BEajihan! Power Litd

TECHNICAL SPECIFICATION OF {l STRIP

CCUTARLE O TDNTENAS Lt i

REMISION RECORD
20 STAMDARDSE ... ... . e
4.0 GENERAL TECHNIGAL REGUIREMENT ... oottt e e r e
4.1 GEMERAL REZLIREMENTS. ..o e et memeemeie e i
42 PHYSICAL ANDG CHEMICAL FROFERTIES . . oo o
4.5 METHODS OF GALYAMIZING. ............
45 DB OME Tl BRI oot re e et e e e er s £ e eaeene e
60 TEITING
7 Q BTORING, PACKING AMD HAMDUNG ... v« e T e
8.0 DOCUMENTATION ... c e iviiin o
B, iIDRAWING, DATA AND MANUALS
8.2 DOCUMENT S TO BE SUBMITTED ALOMNG WATHRID FOR TECHNWICAL JUSTIFICATION
8.3 WARRANTY ... e e
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ESES Rajdhan] Powser Ltd

TECHNICAL SPECIFICATION OF Gl STRIP
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BSES GN101-03-5P-150-00

B5ES Rapdhranl Powar Ltd

TECHNICAL SPECIFICATION DF GI STRIP

Thlz specification covers design, mapafaciue, testng, nspaction and supply of & stip for earhing
(30X B mnd 250@mm} (Heewy duty) for satmiectory apemalions o Sub-ctabon | Project gite st different
keations under BSES Rajdhanl Pawar Lid, New Dalkl

B0 R TAMOARDL ¢

Wzrerial shall confrm bo the labest applicabde [ndan standerds {153 which shal mean lalest revisiors, wilh
amendmentz'changas dopted and publlshed, unless specificaly stated cliverwise in he Spacilicatan,

g, No, | Itarmationalf Indian Sendeed Tith

Recemntended peactios b bol dip gakvanzed inan
Earthing sirlps

1| 152E riees)

Wethads ol resing wilonmly of cosling on ZinG

| K5:2E3 (1588 coated artlides

Specification for hol dip gabvanesd coating 2an

3| 18389 (198D faslenens

4 1630 Spechcation for eleciroplating

Spacificalion for hol dip Zine ¢coating on Sirgetural
5 IS: 4758 {1964}

& olbar alind producls
B | 152082 Grade "M quabty Specification for M3 chanre| and ME flal
7 1520652 Chamlcal and physical compaoeition matarial

FoMlng and cuiting loerancas for Hol rolled steal
& 151852 o

Specification far mathods for 1he dalerssination of
f 15 B7d5

Ihe mass of Zn coated Iron and stes arikles

_GNI01-035F150-(H) Page 4 of 13




BSES GN101.03.5P-160.00

BEES Rajdhand Power Lid

TECHNICAL SPECIFICATION OF Gl STRIP

A CLINTAL.C CONG)TIONS

&} | Averege grade atrmospheric condithan Hewyily polluted dry

Bl ) Maximem alliuds abows 563 lavel THOM

i Highesl : 50°C
2} | Alrterrparsbure Ambiant W Average | 300

1] Minmwum ; 0

&) | Ralthea Hurmldiky 100 % s

i { Thermal Resictivity of S 10T, e U (mhas )

g} | Selumac Long 4

h] I Rainfal 90 mmconcenirated In four months

ALGENERAVREQUIREMENTS. S+ o vl d0 300 g ey 070 o 0 e L

.. H . " . e, ML "
. L L - B e T TP R S D SR S R =

= The specificalan g for the: simes 5HG mm and 2546 rmm G| Stip

v Fuly natvan|zed irpn strpa shall be vsed In ssitchyard. Salvanized lron strips shall condirm o 15 2620
(1984, The Zinc deposifion ahould not be rvarg than 810 9 £ m° oF the galvanizad surfaca araa of the M3
stnp,

v Al pabvenlzed matarisls shall withsiand et as per 15 28335 (1972}, Tha weight of zine coaling shall be
dulermined a5 par tha methcd stiputated n [3; 263341564,

+ The standard length of Galvanlzad Iron Eafhing Stip shalt be minimum T Wedars and aot axceeding 10
Malara.

1010351 15400 E— Pagr: 5 of 13
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BSES ON101.03.5P.150.00

BSES Rajdheni Power Lid

TECHMICAL SPECIFICATION OF Gl STRIP

! # Linfform Zinc coslioeg s ragquirsd

Kt A

Phytical-
Thee G1 Ml SFeall b Sagpphed dn ¥ 1o 10m benglhs.

The waight of Gl Nlal ahall be wiknesssd by BRPL af tha Ime of taking defvery. The waignt racoried in [he
rrialayla receipl corthiicate msusd by BRPL shall ba mal

Mechanical Propertiss (minitsn requirement}
1 | Tensils srength (koltmm2} 410 kgfonrm®
2 ‘Yinid sirees (mln ) for thickness 76 kyfimm?® or 250 Mimm!
< 0
2 | Eongaton (%) 2%
& | Bend tast Munemurm 3 limas the Lhickness of materiad
5 Zime: cpat thicknaas _ 70 micrors
Chemical-
Ghemical Proparties
S.Ho E kKairminiit *h
1 Ircin 28,32
2 Cartan 0.204
3 Bilteon 0.108
4 KManganeea .64
5 Sulphr GO

P ————— el ey

CN 101 13-8P-150-00 — Fogesoris




BSES Rajdhan] Powor 117

GN101-03-5P-150-00

TECHNICAL SPECIFICATHON OF Gi STRIP

Chamleal Froparties

&.Ho

Ebamenl

Fhogpharows

00320

Micks

0.040

Chramium

0.0BE

. Malybdenumn

=0.01

10

A Urcanien

=20

11

oppar

<0104

Trtanium

=0, 005

Hichium

=2.01

14

Cobalt

<0.0F

13

B

=) (WIS

16

17

Laad

fme e o mrem e e

<,

Yanadiam

=0

18

Sueatmm

=0,008

_ 4,5‘I'-IEETHD|]S EFF‘ﬁﬂlvhHIEIHF Ll o

S.Mo

Tests

For Gl Flat

Dip test

4 dips of 1 min each

Merss. of Zinc comstlng

B0 girn® fenlrimum}

L R101-03. EP-150-00

g 7 ol 13




BSES GN101-03-SP-450-0D

B5ES Rajdhand Power Lid

TECHNICAL SPECIFICATION OF GI STRIP

v Pre dspaich ingpaction shall be parformes o winess (ollowng ests.
Fraegmm ram defedds

Verification of dimansions

Gatvanization tests

Mzchanicy! lests

Chemical compaaition tétta

+  Thate asls ars bo be parformed and certified at NABL aciredited 1hird pany laboralory.

«  MS Fla shall confonn 1o 1S 2062 and its lafaal amendmants for siessl and galvamzation ¢ per |5
4753 and g |srest srnancdmants.

+ The flat shall be coated with Za 98- Zlne grade

+  The minimum Zn coating shall be 8+0 grm? for tuckress mare than Smm

4 °© o0 9 9

B

. R B L T B R T T P AL
A PMARKING .- e L e i R O LT TR T
o PRt A R P T S "
R A TR A Y i AL = Coa T Lo Lo

The bidder shall put his idonlifcallon manes oa lha Brished mataale along with 151 mark, Manfscturers
narme, PO Na_ and BRPL namg, Thig mark shail be i “hegibke English latbars”

T T P T L

4.5 DIMERSIONS TOLERRNEE | 5% 00870 0 i e T
Wiah = £2.59%

Thigkneas = 0. 5%

Type Test

Product shall b lypoe aswed from NABL sooedited b and same shall be gaboulled 13 BRPL Typs teal
report ahould not ba older than 5 years obd. Yandor shall conduct the hpe teat (a8 per the rekvent 15 {Rakar
Claes 2.0 of his technical specificetion)) from BRPL sampde from MABL acredcd b I type 1291 repodt 1a
oider than 5 vears withowt Bny coet implcatians Ie BRPL. Following type \ests shall be conduched
rogadalorily-

i LEnder ity in thickness
K. hsss of £n coeling
i,  Adheaion 1ok
.  Hnifa teat B Zo coaded hardwars and assembled Steel products
v.  Bend and wrapplng test

GH101-03-GF- 15040 PageBol 13



b

BSES Rajmhani Poweer Ltd

Wi, Tensgile test
wi.  Ghemical compoziion test
vl, - Freedom from dafects

ERPL reaanss tha dght to esal tha sample once per PO for g Wdling om MABL accrediad tab o required,
Elddar has b conduct the ype tegl on BRFL requremenl Expansss Ioe bype heeting shall be bome by
bidder.

Accobtancy togt
Fragchotn Froan defaes by

Tha Zltv: coating ched be adherent, amodih, resgonably bigh, conlbmucus gnd Ires from imperfaciions &3
flw, @3 and dross inclusions, bare and black spots, lmpiness and rung, msl stuns, buky white deaposies
emel flshara,

Unitammity in thickheas

Galvanl>ad atichws shedl be lealed for unifomity inthickneas of coslng In sccordance wiih Prases tost gven
In 15 2633 T98E.

I Mazs of Zn Coating

i

Mas= of Zinc coating shall be gdetermingd In accodancs wilh IS 5745 1972,

. Adhesion lest

The adherance of Ihe Zine coal on ezl 3hal be detsrmined By the phvobed hammer tesi. The haner 5hall
be madke of noemedized 0.3 = 0.4 parcard caban tlasal (Shall ba in accordence with 1S 2625 = 1985).

¥. Kndfa tast for Zn coated herdware and azsamhbiad Stesl products

Y.

vil.

i,

Whan the costing i3 cut or pried into, sugh &8 wih 2 stotd keefe 3pplied with considerable pressure in a
MmaEmnET berdng 1o rermoye 3 padion of the toaling, # ahall anly be poasibd 10 remave small particks of Lha
coqlmg and 1 shall nol ba passibla to peal any portion of the cosfing 20 26 o eposs Ihe undachying don o
sieel (Shall be b accordancs with |5 2629 = 1385).

Bancd arnd wiapping ket
Tevmlle st

Chermical cormpasitlan fesl

GH10L.03-2P-150-10)



BSES G101.03.8P-450.00

BSES Rajdhanl Power Lid

TECHNICAL SPECIFICATION OF Gl 5TRIP

FINSRLCHION T

+ The representative of Purcheser shall pick up aamplss at ramdoem inom the Gl stips offered Sor camying put
rauline 1938 &9 per epecifiad 1S,

« The meleriok 1o be sappbed will be subject to ingpection and approwel by BRPL's raptassntative batons
dispatch and £ or on anal 3t The destinadion.

» Inspaction befre dispatch shal not reBowe the biddear of Lhelr respansioility to supply the stesd gechion
striclly o actodrancs with the specication

» The bidders shall atvida by all the sixutory eovislons, &Cts such 85 the Indian Elecinciy Act, Ind@n factony
Act, Indian Boder Act <o, and correspanding rules and regulations 83 may e appliceble and as amended
Trom tlme Lo time.

» BRPLs represantalive shal be ankitlad at all reasonable time during menufEchoing b repact; acamre and
tant at the bidders premises the malerles ond workmanshlp of the stoal section to be suppliad.

+ At soon A% lha sheal section i repdy for tegling, Iha bidder shall Inbmate BRPL well ;m aduance

+ The ralerdel shall nol b dispatihed urkss warnar of Ingpaclion is obteimed or inspected by BRFLS
Barthovar My esanialne,

* Ttra tact cartlflcabe shall ba In Gecordance with the |atest weralon of tie ralevanl dlan Siandard or sy
suvakent Inlernaonal Mandads.

» The arcentancs of amy bakeh Aol shall & no way ralleve the bidder of any of hie respoosdilbilas for masting
dl Ihe requiremeanls of te spetfican and shall Aol prevent subsequend rejection of any barn F it 2ame
later found defective,

» The puarchasar resarvea the rght 1o sefsct oningpaston afar Iha same is recelad & dastinabion.

Eullclanl care shall be exerciasd whilke storing, pecking and handing of gakaneed products, While storing
and transporang them, aequabe veantiladlion sha¥ e provided o3 olhenwle “rosl’ of 'wet storage stBn' may
result when gabvanized coalings raacis witn hunwdily &nd stmogphenc gases, Gelvanized artldas cah als
ba atored with Spacérs [t babwass than, thay shall alen ke kept at an inclnation o FBdditata damaga of
watar f collested on ihe arlicles. Post troabment ks chromabng shall be provded fo minmmees ha chancag of
fartmaisn of whibe: ruar




B 5 GN101-03-5P-150-00

BSES Paydbant Power Lid

TECHNICAL SPECIFICATION OF GI STRIP

B0 DECLMERTATION | ..
Subamizsion of drawings, calculalons, caladagues, mandals, st rapads shall be a5 mendioned baboar

P L e s P Mt L0 BV s wn n e T
2 EDRANNG, PATAMIDIMANUALS -3 1

CroBe-Sechona| drawing ahall ghow every fealure of conatredion. THES drawing shall also siate the texdt 10 b
printes] over the G Strip, fonl sizes o b uzsd, adodional tsod B any sle

2 COCUMERTSTO RE SUBNITTED AONG wiTHBIO EOR TECHIICAL INSFIRICATION 150 %

The wendior shall sukamit-
= Cmss seglkanal drawing

+ GTP {all data {o appear)
= Type test carlilcales

Dracumend Submissfon
Submission of drawings, calcuklions, catakguag, maraaks, 1esl repors shall be a3 folkaws,

Legand:

=TH Gl aslmsd Tachnleal Pariculrs
TTR - Type Tezl Repor
RTR . Routina Tasl Bapor

GHi01-03-50-150-040




Bs GN101-03-8P-150-00

BSES Rapihani Power Lid

TECHNICAL SPECIFICATION OF GI STRIP

Cocumants Alang | After ovward of cantrmet- Flval dooumenisiafier
with offer far Apptoval Approval)

GIP 1 coples * 1 soft Copy ™ ot copy + CD
Prawinnz . 1 ophes " 1 sodt copy “* 1 soitcoplr + CD
Calculations Tcopiea "1 solt copy * isoft copy + CD
Catalogues & 1 copy aash w1 soft copy + GO
Manual

Tast o 1 copy each of TTR, = {=ofcopy * G0

and sanplke RTR

“*  Soft copy and GO shall conlan doaunsents duly approved. eigmad and s<annsd

» The menufacturavg of the Gl Sirip shall be stristly in &ocordance with the appoved drawlngs and no
deylatton shall ke permitted withowl e wnlter approvel of the BRPL Al manufaciuting and fabricaton
work in conrection with the (3] S pesae ber L approval of the drawing shall be at manofachares's ek,

= Approval of drawing elc. by the ERPL shall nod relisve the Manudacturer of his teaponsibilty and Kab(ky bar
enakirireg cormeciness and cored Inlepretation of the Latast revsion of applicabe slandads, rules and
coden oF practicas. Tha G St shall coalorm in &l respecis to high standatde of engnasnng, desgn,
warkmanship and atest revigions of releyant standards at the Gme of ordaring 20d BRPL shall nave e
porar ko repact any work or maberal which in his gdpmsnl is not in full acconrdance therawith.

Wiatranty shall be § yesrs minimum, AR the miewant docimsnls stall be submitked Dy the ioder in support
1 wear rn by bt o] conddliions.

N 101-035-5F-1 5000 Papc 12 of 12




BSES GN101-03-5P-150-00

B5ES Rajdhani Power Ltd

TECHNICAL SPECIFICATION OF 51 STRIP

S ATIONS A

a; Devlations from this specflcalion shall be |lsed separately by bidder clause wiss [formal givan bakew)
aleng wih cpllenal offer and hes to submit the Bst along with Lidiguelalan BRPL will meview U
daviations and f BRPL s agresd with Iha daviation, ellar has to také written confirmation fromn BRPL

ah delatlon during tendar evaluretion.

a) o thea atsence of any GepermEie (it of deviations fram the Bidders wath bid 23 wall a2 written confimmalion
from BRPL on devizlions, Il will be aszyumsd by e Boysr that the Saller comples with the Speciflcallon

fudly.

b} Any dedations meantionad in gry ofhar submitted bid documents {la.In flllsd GTR, Calaky, ARPL od
approval, buyers'saller’s slandards o) by salter wilhgul separale dewvlation sheets will not considar a5

& davialion from i lech spec at any stage of confract,
Cowviabon Shael Format-

&.Mo [ Documert Nama Clause No. Deviabian | Aeatoh Merits & BRFL

CMLOL-03-5P-150-01

[P U
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TECHNICAL SPECIFICATION FOR HT INDOOR SWITCHGEAR (33 & 11kV)

RECORD REVISTON

SMa Clanse Mo Cleanee im specilicalion [ Rer
I a1anc i I Ladead "Hrginingg anel Conaissinning =upymar |
2 I &, wlaster Trip Relax with Llesirical Heset al
3 Avizairz-Go ) Revised SUATTA Hiéﬂﬁl [.is1 aclehodd ]
1 In 7 Lme eugreet differential pratection alorw wich THstanec B
protectizn 3 plded in Incorer el s.
—— - —
3 LA Ry with 12001830 Fromcal with B3 o il
I
6 33&34 I nspection and Monitoring of Material Dispatch Status 3
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BSES P HTSWG-01R3

TECHNICAL SPECIFICATION FOR HT INDOOR SWITCHGEAR (33 & 11kV)

INDEX
1.0 SCOPE OF SUPPLY ..ottt 3
2.0 CODES & STANDARDS ......coii e 3
3.0 PANEL CONSTRUCTION. ....ciiiiiiiiiiiii e 3
4.0 CIRCUIT BREAKER.......cttiiiiii e 5
5.0 FUNCTIONAL REQUIREMENTS .....oiiiiiiiiiiiie e 6
6.0 SURGE SUPPRESSOR......oooiiiiiiiiiiiic e 8
7.0 CURRENT TRANSFORMER........ccotiiiiiiiiitiic e 8
8.0 POTENTIAL TRANSFORMER .....ccccoiiiiiiii i, 8
9.0 FEEDER AND BUS EARTHING .......ocoiiiiiiiiiiiie e, 9
10.0 EQUIPMENT EARTHING ..ot 9
11.0 METERS ... 9
12.0 INDICATION, ALARMS & ANNUNCIATION......ccccvviiiiiiiiiiiiiie, 10
13.0 SELECTOR SWITCHES & PUSH BUTTONS ... 11
14.0 INTERNAL WIRING ....ooiiiiiiiii e 12
15.0 TERMINAL BLOCKS......ooiiiiiiiiiiiie e 13
16.0 RELAYS L 13
17.0 SPACE HEATERS ... 22
18.0 SOCKETS, SWITCHES & ILLUMINATION LAMPS ........cccoiiiiiiiiiiiie, 22
19.0 NAMEPLATES AND MARKING.........cocciiiiiiiiiiiiiiniiiin i, 22
20.0 SURFACE TREATMENT & PAINTING.........cccociiiiiiiiiiiii 23
21.0 APPROVED MAKES OF COMPONENTS.........cooiiiiiiiii i, 23
22.0 INSPECTION AND TESTING ......ccciiiiiiiiiiiiii i 24
23.0 DRAWINGS & DATA SUBMISSION ......ccooiiiiiiiiiiiiii e, 25
24.0 PACKING ..o 26
25.0 SHIPPING ... 27
26.0 HANDLING AND STORAGE........oo ittt 28
27.0 QUALITY ASSURANCE.......ooiiiiiiiii e 28
28.0 PROGRESS REPORTING......citiiiiiiiiiiiiice et 28
29.0 DEVIATION ...ttt e e 28
30.0 ACCESSORIES & TOOLS........coiiiiiiiiiieiii e 29
31.0 COMMISSIONING SUPPORT.....cooiiiiiiiiiiec 29
32.0 TRAINING ... .. 29
33.0 INSPECTION. ... .o 29
34.0 MONITORING OF MATERIAL DISPATCH STATUS............coooiiis 29
ANNEXURE — A - SCOPE OF SUPPLY ... 30
ANNEXURE — B — TRANSFORMER MONITORING CUM AVR RELAY ............coounee 31
ANNEXURE — C - TECHNICAL PARTICULARS (DATA BY PURCHASER)................ 34
ANNEXURE — D - GUARANTEED TECHNICAL PARTICULARS (DATA BY BIDDER) 38
ANNEXURE — E — SPARES REQUIREMENT ..., 58
ANNEXURE - F - SINGLE LINE DIAGRAMS (FL1 TO F12)....ccceiiiiiie e 59
ANNEXURE-G- SCADA SIGNALS........ciiiiii e AT THE END
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BSES P HTSWG-01R3

TECHNICAL SPECIFICATION FOR HT INDOOR SWITCHGEAR (33 & 11kV)

1.0 SCOPE OF SUPPLY

The HT indoor switchgear shall be as per this specification. Scope of supply should be strictly as per
Annexure — A

2.0 CODES & STANDARDS

Materials, equipment and methods used in the manufacture of switchboards shall conform to the

latest edition of following —

2.1 Indian Electricity Rules 1956 Latest edition
2.2 Indian Electricity act 1910 Latest edition
2.3 Switchgear and control gear IEC : 60694, IEC: 60298, IEC : 62271-200, IEC :
60529,
IS: 3427, 1S: 12729, 1S: 12063, 1S: 13947, IS: 9046

24 Circuit breaker IEC 62271 - 100, 1S 13118, IS 2516
25 Isolators & earthing switches IEC 62271 - 102
2.6 Current transformers I1S:2705, IEC:60185
2.7 Voltage transformer IS:3156, IEC:60186,
2.8 Indicating Instruments 1S:1248
2.9 Energy meters IS 13010
2.10 | Relays IS:8686, 15:3231, 1S:3842
2.11 | Control switches and push | IS 6875

buttons
212 HV fuses IS 9385
2.13 | Arrangement of Switchgear bus | 1S:375

bars, main connections and

auxiliary wiring
2.14 | Code of practice for phosphating | IS 6005

iron & steel
2.15 Colours for ready mixed paints IS5
2.16 Code of practice for installation | IS 3072

and maintenance of switchgear

3.0 PANEL CONSTRUCTION

3.1 Enclosure Type Free standing, Indoor, Fully compartmentalised,

Metal clad, Vermin proof,

Page 3 of 70



BSES

SP-HTSWG-01-R3

TECHNICAL SPECIFICATION FOR HT INDOOR SWITCHGEAR (33 & 11kV)

3.2 Enclosure degree of protection IP 4X for high voltage compartment
IP 5X for low voltage compartment

3.3 Enclosure material Pre-Galvanized CRCA steel

3.31 Load bearing members 2.5 mm thick

3.3.2 Doors and covers 2.0 mm thick

3.3.3 Gland plate 3.0 mm MS for multicore and 5. 0 mm Aluminium for
single core cables. All gland plates should be
detachable type with gasket

3.4 Height of the panel Maximum 2700mm, Operating height maximum
1600mm

35 Extensibility On either side

3.6 Separate Compartments for Bus bar, Circuit Breaker, HV incoming cable, HV
outgoing cable, PT, LV instruments & relays

3.7 Transparent inspection window | For cable compartment at height of cable
termination.

3.8 Bus end cable box For direct cable feeder from bus?

3.9 Breaker compartment door Separate, with lockable handle (Design with breaker
trolley as the front cover is not acceptable). Door of
one panel should not cause hindrance for opening of
adjacent panel.

3.10 Inter compartmental connections

3.10.1 | Breaker to bus bar compartment | Through seal-off bushings

3.10.2 | Breaker to cable compartment Through seal-off bushings

3.11 Pressure relief devices To be provided for each HV compartment

3.12 Bus support insulator Non-hygroscopic, track-resistant, high strength,
Epoxy insulators (Calculation for validating dynamic
force withstand capability to be submitted during
detailed engineering)

3.13 Fixing arrangement Doors - Concealed hinged, door greater than 500mm

shall have minimum three sets of hinges
Covers - SS bolts

Gasket - Neoprene
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3.14 Required HV cable termination | 650 mm for 11 KV.
height in the cable compartment | 1000mm for 33 KV

3.15 Panel Base Frame Steel Base frame as per manufacturer’s standard.

3.16 Handle Removable bolted covers with handle for cable
chamber and busbar chamber. Panel
no./identification to be provided on cable box cover
also.

3.17 Technical particulars As per Annexure —C

4.0 CIRCUIT BREAKER

4.1 Type Truck or cassette type

4.2 Mounting On withdrawable truck or carriage, with locking
facility in service position.

4.3 Switching duty a. Transformer (oil filled and dry type)

b. Motor (of small and large ratings — DOL starting
with starting current 6 to 8 times the full load
current & with a maximum of 3 starts per hour)

c. Underground cable with length up to 10 km

4.4 Interrupting medium Vacuum

4.5 Breaker operation Three separate identical single pole units operated
through the common shaft

4.6 Operating Mechanism Re-strike free, Trip free, with electrical anti-pumping
feature

46.1 Type Motor wound, spring charged, stored energy type
with manual charging facility

46.2 Operation on supply failure One O-C-O operation possible after failure of power
supply to the spring charging motor

4.7 Breaker indications & push buttons

4.7.1 ON/ OFF / Emergency trip push Manual / mechanical.

button

b. Emergency Off push button should be provided
with a protective flap.

c. Mechanical ON shall have padlocking facility.
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4.7.2 Mechanical ON — OFF indication | On breaker trolley front
4.7.3 Operation counter On breaker trolley front
4.7.4 Test-service position indicator On breaker trolley front
4.7.5 Mechanism charge / discharge | On breaker trolley front
indicator
4.8 Breaker positions Service, Test and Isolated
4.9 Inter changeability Possible, only with breaker of same rating
4.10 Breaker Control On panel front only
411 Handle Breaker shall be provided with handles for easy
handling, rack in—out operation and manual spring
charging as applicable.
4.12 Technical particulars As per Annexure-C
5.0 FUNCTIONAL REQUIREMENTS
5.1 Interlocks
5.1.1 Breaker compartment door | Opening of door and rack out to test/isolated position
opening should be possible with breaker in OFF position only.
5.1.2 Breaker  compartment door | Should be possible even when breaker is in isolated
closing position
5.1.3 Racking mechanism  safety | Mechanical type
interlock
5.14 Racking in or out of breaker | When the breaker is closed
inhibited
5.15 Racking in the circuit breaker | Unless the control plug is fully engaged
inhibited
5.1.6 Disconnection of the control plug | As long as the breaker is in service position
inhibited
5.2 Safety Devices
5.2.1 Exposure to live parts In case the breaker panel door is required to be

opened during a contingency, the personnel should
live part. Suitable
should be

not be exposed to any

shrouds/barriers/insulating  sleeves

provided.
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5.2.2 Breaker handing In case the breaker is mounted on a carriage which
does not naturally roll out on the floor, a trolley for
handling the breaker is to be provided.

5.3 Operation of breaker In either service or test position

5.3.1 Closing from local Only when local/remote selector switch is in local
position

5.3.2 Closing from remote Only when local/remote selector switch is in remote
position

5.3.3 Tripping from local Only when local/remote selector switch is in local
position

5.3.4 Tripping from remote Only when local/remote selector switch is in remote
position

5.3.5 Tripping from protective relays Irrespective of position of local/remote switch

5.3.6 Testing of breaker In test or isolated position keeping control plug
connected

5.4 Safety shutters.

54.1 Automatic safety shutter for | To fully cover contacts when breaker is withdrawn to

female primary disconnects test. Independent operating mechanism for bus bar
& cable side shutters, separately pad-lockable in
closed position.

5.4.2 Label for identification For Bus side and cable side shutters

5.4.3 | Warning label on shutters of | Clearly visible label "Isolate elsewhere before

incoming and other connections | earthing" be provided

5.5 Breaker electrical operation features

55.1 Trip circuit supervision To be given for breaker close & open condition

5.5.2 Trip circuit supervision relay | For indication, alarm & to inhibit closing of breaker

contact

5.5.3 Emergency trip push button | Wired directly to trip coil (wired to Master trip relay if

contact second trip coil provided)

55.4 Emergency trip push button | Wired to inhibit closing of breaker

contact

555 Master trip relay contact (if | Wired to inhibit closing of breaker

given)
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5.6 DC control supply bus in all | Fed by two DC incoming sources in Bus coupler

panels panel with auto changeover facility

5.7 PT supply bus in all panels Fed normally by bus PT with automatic changeover
facility to incomer line PT

6.0 SURGE SUPPRESSOR

6.1 Provision To be provided in all panels except bus coupler and

6.2 Type gzgl'ess, metal oxide type

6.3 Technical particulars As per Annexure -C

7.0 CURRENT TRANSFORMER

7.1 Type Shall be cast resin type with insulation class of E or
better.

7.2 Rating and technical particulars | As per Annexure — C (Technical particulars) and
Annexure — F (SLDs)

7.3 CBCT If specified, bidder shall clearly mention his proposal
for mounting the same.

8.0 POTENTIAL TRANSFORMER

8.1 Type Shall be cast resin type with insulation class of E or
better.

8.2 Rating and technical particulars | As per Annexure — C (Technical particulars) and
Annexure — F (SLDs)

8.3 Mounting It shall be mounted on a withdrawable carriage.
Mounting of PT on the breaker truck is not
acceptable. In case it is mounted on the panel rear
top, access to the PT and the reinforcement in the
panel for allowing a person to stand should be
provided.

8.4 Neutral The HV neutral connection to earth shall be easily

accessible for disconnection during HV test.

Page 8 of 70




BSES

SP-HTSWG-01-R3

TECHNICAL SPECIFICATION FOR HT INDOOR SWITCHGEAR (33 & 11kV)

9.0 FEEDER AND BUS EARTHING

9.1 Earthing arrangement Through separate earthing truck for bus & feeder

9.2 Short time withstand capacity of | Equal to rating of breaker. Refer technical

earthing truck parameters.

9.3 Operation from front Mechanically operated by separate switch.

9.4 Interlocks To prevent inadvertent closing on live circuit, with
padlocking arrangement to lock truck in close or
open position.

10.0 EQUIPMENT EARTHING

10.1 Material of earthing bus Aluminium

10.2 Earth bus joints All bolted joints in the bus should be made by
connection of two bolts.

10.3 Rating Sized for rated short circuit current for 3 seconds

10.4 Enclosure & non -current | Effectively bonded to the earth bus.

carrying part of the switchboard /
components

10.5 Hinged doors Earthed through flexible copper braid

10.6 Circuit breaker frame /carriage Earthed before the main circuit breaker contacts/
control circuit contacts are plugged in the associated
stationary contacts

10.7 Metallic cases of relays, | Connected to the earth bus by independent copper

instruments and other LT panel | wires of size not less than 2.5 sq. mm with green

mounted equipment colour insulation. For this purpose LT compartment
should have a clear designated earth bus to which
earth connections from all components are to be
connected.

10.8 CT and PT neutral Earthed at one place at the terminal blocks through
links.

11.0 METERS

11.0 | Mounting Flush mounted

111 Ammeter Digital type with programmable ratio
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11.1.1 | Size 96x96 mm

11.1.2 | Panels where to be provided All panels except bus PT

11.1.3 | Ammeter selector switch Inbuilt in meter

11.1.4 | Accuracy Class 1.0

11.2 Voltmeter Digital type with programmable ratio

11.2.1 | Size 96x96 mm

11.2.2 | Panels where to be provided Incomer and bus PT panel

11.2.3 | Voltmeter switch Inbuilt in meter

11.2.4 | Accuracy Class 1.0

11.3 Energy meter provision Energy meter is not in supplier's scope. Only space
and CT/PT wiring is to be provided in all panels
except bus coupler and bus PT.

12.0 INDICATION, ALARMS & ANNUNCIATION

12.1 Indications Flush mounted, High intensity, clustered LED type

12.1.1 Breaker ON Red

12.1.2 Breaker Off Green

12.1.3 Spring Charged Blue

12.1.4 DC control supply fail Amber

12.1.5 AC control supply fail Amber

12.1.6 Auto trip Amber

12.1.7 Test Position White

12.1.8 Service Position White

12.1.9 Heater circuit healthy Yellow (Indication with integrated push button for
checking)

12.1.10 | Trip circuit healthy White

12.1.11 | PT supply as applicable R,Y B

12.2 Annunciator (For 33kV Panels only)

12.2.1 Type Static type alongwith alarm. Annunciations shall be

repetitive type and shall be capable of registering the
fleeting signal. Fascia test facility should also be

provided.
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12.2.2 Note LED type indications may not be provided for alarm
signals provided on annunciator.
12.2.3 Mounting Flush mounted
12.2.4 Fascia 12 window
12.2.5 Signals to provided on Fascia | Window 1 — Main Protection Operated (Distance
[Differential)
Window 2 — Backup O/C & E/F Protection Operated
Window 3 — LBB operated
Window 4 — CB Autotrip
Window 5 — Trip Circuit Unhealthy
Window 6 — DC Fail
Window 7 — AC Falil
Window 8 — VT Fuse Fall
Window 9 — Protection Relay Faulty
12.2.6 Push Buttons For test, accept and reset
12.2.7 Potential Free Contacts To be provided for event logger
12.3 Alarm scheme with isolation a. For DC fail, TC fail and CB auto trip in 11kV

switch

panels
b. For all signals wired to annunciator in 33kV

panels

Sequence of operation of the annunciator shall be as follows-

S No. | Alarm Condition Fault Contact Visual Audible
Annunciation Annunciation
a. Normal Open Off Off
b. Abnormal Close Flashing On
C. Accept Close Steady on Off
d. Return to normal Open Steady On Off
e. Reset Open Off Off
f. Reset before return to |Close Flashing On
normal
13.0 SELECTOR SWITCHES & PUSH BUTTONS
13.1 Selector switches Flush mounted on LV compartment door, with
shrouded terminals
13.1.1 | TNC switch with pistol grip Lockable, spring return to normal position
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13.1.2 | Local / SCADA selector switch 2 pole

13.1.3 | Rotary ON/OFF switches For heater / illumination circuit

13.1.4 | Rating 16 A

13.2 Push Button Flush mounted on LV compartment door, with

shrouded terminals

13.2.1 | Emergency trip push button Red color with stay put

13.2.2 | Accept push buttons Black color — Trip alarm / DC fail alarm

13.2.3 | Reset push buttons Yellow color — Trip alarm / DC fail alarm

13.2.4 | Rating 10 A

14.0 INTERNAL WIRING

14.0 Internal wiring 1100 V grade, PVC insulated (FRLS) stranded
flexible copper wire.

14.1 Size 2.5 sq mm for CT circuit, 1.5 sqg mm for PT & control
circuits

14.2  |Colour code

1421 |ICT & PT R Ph — Red
Y Ph — Yellow
B Ph — Blue
Neutral — Black

14.2.2 | Others DC- grey, AC-black, Earth — green

14.3 Ferrules At both ends of wire

14.4 Ferrule type Interlocked type (one additional red colour ferrule for
all wires in trip circuit)

145 Lugs Tinned copper, pre-insulated, ring type, fork type and
pin type as applicable. CT circuits should use ring
type lugs only.

14.6 Spare contacts Spare contacts of relays and contactors etc. should
be wired upto the terminal block.

14.7 Wiring enclosure Plastic channels, Inter panel wiring through PVC

sleeves
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14.8 Interpanel wiring Wires with ferrule to be terminated in the adjacent
shipping section should be supplied with one end
terminated and the other end bunched and coiled.

14.9 Auxiliary supply Auxiliary bus wiring for AC and DC supplies, voltage

transformer circuits, annunciation circuits and other
common services shall be provided on the same set

of terminals in all the panels with proper segregation.

15.0 TERMINAL BLOCKS

15.1 Rating and Type 1100 V grade, moulded piece, stud type screw driver
operated terminals complete with insulated barriers,
washers, nuts and lock nuts.

15.2 Suitability For termination of minimum 6sgmm flexible copper
conductor.

15.3 Marking and covers White fibre markings strip with clear plastic, slip-on /
clip-on terminal covers to be provided.

15.4 Disconnecting Facility To be provided in CT and PT terminals

155 Shorting & Earthing Facility To be provided in CT Terminals

15.6 Spare Terminals 20% in each TB row

15.7 TB shrouds & separators Moulded non- inflammable plastic material

15.8 Clearance between 2 sets of TB | 100 mm min

15.9 Clearance with cable gland plate | 250 mm min

15.10 | Clearance between AC /DC set | 100 mm min

of TB
15.11 | Test terminal blocks Screw driver operated stud type for metering circuit

16.0 RELAYS

16.1 Protection Relays — General Features

16.1.1 Technology and Functionality | Numerical , microprocessor based with provision for
multifunction protection, control, metering and
monitoring

16.1.2 Mounting Flush Mounting, IP5X
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16.1.3

Architecture

Hardware and software architecture shall be modular
and disconnectable to adapt the protection and
control unit to the required level of complexity as per

the application.

16.1.4

Programming
configuration

and

Relay shall utilize a user friendly setting and
operating multi-ingual  software in  windows
environment with menus and icons for fast access to
the data required. Programming software and
communication cord for offered relays should be

included in scope of supply.

16.1.5

SCADA Interface port

RJ45 rear port for interfacing with SCADA on
IEC61850 protocol.If relay have any other rear port,
hardware/software required to achieve the above

said compatibility will be in supplier’s scope.

16.1.6

PC Interface port

Front port (preferably serial) for configuration/data
download using PC. Cost of licensed software and
communication cord, required for programming of
offered protection relays shall be included in the cost

of switchgear.

16.1.7

User Interface

An alphanumeric key pad and graphical LCD display
with backlight indicating measurement values and
operating messages. It should be possible to access
and change all settings and parameters without the
use of PC.

16.1.8

Relay Characteristics

Relay shall integrate all necessary protections for
different applications in accordance with IS and IEC.
Relay shall provide wide setting ranges and choice
of all IEC, IEEE and other tripping curves through a

minimum of two setting groups.

16.1.9

Event and Fault records

Relay shall have the facility of recording of various
parameters during event/fault with option to set the
duration of record through settable pre fault and post

fault time. Relay shall store records for last 10 events
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and 10 faults (minimum). It should be possible to

download records locally to PC or to remote SCADA.

16.1.10 | Self diagnosis Relay shall be able to detect internal failures. A
watchdog relay with changeover contact shall
provide information about the failure.

16.1.11 | Time synchronization All relays shall be capable of being synchronized
with the system clock using SCADA interface and
PC.

16.1.12 | Operation Indicators LEDs with push button for resetting.

16.1.13 | Test Facility Inbuilt with necessary test plugs.

16.2 Protection Relays for 11kV Incomer panel

16.2.1 Relay 1 3-phase Overcurrent and Earthfault protection with
IDMT, Definite time and instantaneous
characteristics
Undervoltage and overvoltage protection
PT supervision (fuse failure monitoring)

16.2.2 Relay 2 High Impedance Restricted Earth fault protection.

16.2.3 User Configurable DIs and | Relay-1 & 2 should have a total of 16 DIs and 10

DOs DOs (minimum). Each relay should have atleast 2
Dls and 4 DOs

16.2.4 Note Combining functions of Relay-1 and Relay-2 in single
relay is not acceptable.

16.2.5 SLD Refer annexure — F1

16.3 Protection Relays for 11kV Bus Section panel

16.3.1 Relay 1 3-phase Overcurrent and Earthfault protection with
IDMT, Definite time and instantaneous
characteristics
User Configurable 12 DIs and 6 DOs (minimum)

16.3.2 SLD Refer annexure — F2

16.4 Protection Relays for 11kV Outgoing panel

16.4.1 Relay 1 3-phase Overcurrent and Earthfault protection with

IDMT, Definite time and instantaneous

characteristics
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User Configurable 12 DIs and 6 DOs (minimum)

16.4.2 SLD Refer annexure — F3

16.5 Protection Relays for 11kV Station Transformer panel

16.5.1 Relay 1 3-phase Overcurrent and Earthfault protection with
IDMT, Definite time and instantaneous
characteristics
User Configurable 12 DIs and 6 DOs (minimum)

16.5.2 SLD Refer annexure — F4

16.6 Protection Relays for 11kV Capacitor panel

16.6.1 Relay 1 3-phase Overcurrent and Earthfault protection with
IDMT, Definite time and instantaneous
characteristics
Undervoltage and Overvoltage protection
PT supervision (fuse failure monitoring)
Timer for on time delay (minimum 600 seconds)

16.6.2 Relay 2 Neutral unbalance relay (current based)

16.6.3 User Configurable Dls and | Relay-1 & 2 should have a total of 16 DIs and 10

DOs DOs (minimum). Each relay should have atleast 2

Dis and 4 DOs

16.6.4 Note Combining of functions of Relay-1 and Relay-2 in
single relay is not acceptable.

16.6.5 SLD Refer annexure — F5.

16.7 Protection Relays for 33kV Incomer

16.7.1 Relay 1 ( If Distance protection | Distance Protection

is considered as primary

Sync check function

protection) PT supervision
Power swing blocking
Relay 1 Line differential protection and Distance protection

Software based CT ratio correction

Dedicated port for communication with remote end
relay through optical fibre. This port should be in
addition to PC interface and SCADA interface ports.
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Selection of Relay 1

Selection of Relay-1 (primary protection) will depend
on site requirements. Hence bid shall contain prices
of Incomer panel -
a. With Distance protection as primary
protection
b. With Line differential protection as primary

protection.

16.7.2

Relay 2

Overcurrent and Earthfault

IDMT,

3-phase Directional

protection  with Definite time and

instantaneous characteristics.

Sync check function, if not provided in relay 1.

Circuit Breaker failure protection

PT supervision, if not provided in relay 1

16.7.3

User
DOs

Configurable DIs and

Relay-1 & 2 should have a total of 16 DIs and 12
DOs (minimum). Each relay should have atleast 2
Dis and 6 DOs

16.7.4

Note

Combining functions of Relay-1 and Relay-2 in single

relay is not acceptable.

16.7.5

SLD

Refer annexure — F6

16.8

Protection Relays for 33kV Tran

sformer Feeder Panel

16.8.1

Relay 1

Biased differential protection

REF protection

Software based ratio and vector correction feature
(without ICT)

H2 and H5 harmonic restraint

16.8.2

Relay 2

3-phase Overcurrent and Earthfault protection with
IDMT,

characteristics

Definite time and instantaneous

Circuit Breaker failure protection

16.8.3

User
DOs

Configurable DlIs and

Relay-1 & 2 should have a total of 16 DIs and 12
DOs (minimum). Each relay should have atleast 2
Dls and 6 DOs.

16.8.4

Note

Combining functions of Relay-1 and Relay-2 in single
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relay is not acceptable.

16.8.5

SLD

Refer annexure — F7

16.9

Protection Relays for 33kV Buscoupler Panel

16.9.1

Relay 1

3-phase Overcurrent and earthfault protection with
IDMT,

characteristics.

Definite time and instantaneous

Sync check function

Circuit Breaker failure protection

PT supervision (fuse failure monitoring) for Bus PT-1

User Configurable 16 DIs and 8 DOs (minimum)

16.9.2

Relay 2

PT supervision (fuse failure monitoring) for Bus PT-

2. May be provided as integral feature of relay-1.

16.9.3

SLD

Refer annexure — F8

16.10

Protection Relays for 33kV Outgoing Panel (For Installation at KCC Consumer

Premises)

16.10.1

Relay 1

3-phase Overcurrent and Earthfault protection with
IDMT,
characteristics

Definite time and instantaneous

Circuit Breaker failure protection

User Configurable 12 DIs and 6 DOs (minimum)

16.10.2

SLD

Refer annexure — F9

16.11

Protection Relays for 33kV Incomer from 66/33kV Autotransformer

16.11.1

Relay 1

3-phase Overcurrent and Earthfault protection with
IDMT,
characteristics

Definite time and instantaneous

Sync check function

Undervoltage and overvoltage protection

Circuit Breaker failure protection

PT supervision (fuse failure monitoring)

16.11.2

Relay 2

High Impedance Restricted Earth fault protection

16.11.3

User
DOs

Configurable DlIs and

Relay-1 & 2 should have a total of 16 DIs and 12
DOs (minimum). Each relay should have atleast 2
Dls and 6 DOs
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16.11.4 | Note Combining functions of Relay-1 and Relay-2 in single
relay is not acceptable

16.11.5 SLD Refer annexure — F10

16.12 Protection Relays for 33kV Outgoing from 66/33kV Autotransformer

16.12.1 | Relay 1 (Distance protection is | Distance Protection

considered as primary | PT supervision
protection) Power swing blocking
Relay 1 (Line differential | Line differential protection
protection is considered as | Software based CT ratio correction
primary protection) Dedicated port for communication with remote end
relay through optical fibre. This port should be in
addition to PC interface and SCADA interface ports.
Selection of Relay-1 Selection of primary protection will depend on site
requirements. Hence bid shall contain prices of
Incomer panel —
a. With Distance protection as primary
protection
b. With Line differential protection as primary
protection.

16.12.2 | Relay 2 3-phase Overcurrent and Earthfault protection with
IDMT, Definite time and instantaneous
characteristics.

Circuit Breaker failure protection
16.12.3 | User Configurable DIs and | Relay-1 & 2 should have a total of 16 DIs and 12
DOs DOs (minimum). Each relay should have atleast 2
Dls and 6 DOs

16.12.4 | Note Combining functions of Relay-1 and Relay-2 in single
relay is not acceptable.

16.12.5 | SLD Refer annexure — F11

16.13 Protection Relays for 33kV Buscoupler for Switchboard of 66/33kV Autotransformer

16.13.1 | Relay 1 3-phase Overcurrent and earthfault protection with

IDMT, Definite time and instantaneous

characteristics.
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Sync check function

Circuit Breaker failure protection

PT supervision (fuse failure monitoring) for Bus PT-1

User Configurable 16 DIs and 8 DOs (minimum)

16.13.2 | Relay 2 PT supervision (fuse failure monitoring) for Bus PT-
2. May be provided as integral feature of relay-1.
16.13.3 | SLD Refer annexure — F12
16.14 Protection Relays — SCADA Interfacing
16.14.1 | Configuration and wiring of DIs | DI-1 — TC Unhealthy
in Protection Relays (All | DI-2 — CB Autotrip (contact from lockout relay)
panels) for routing status | DI-3 — CB Open
signals to SCADA DI-4 — CB Close
DI-5 — CB in service
DI-6 — CB in test
DI-7 — Spring Charged
DI-8 — L/R switch in local
DI-9 — AC fail
DI-10 — Adjacent Panel DC Fail/DC MCB Trip
DI-11 — Adjacent Panel Protection Relay fail
DI-12 — PT MCB trip (metering and protection, for
incomer and capacitor panel only)
Sequence of DlIs should be strictly as mentioned
above. Change in sequence of DIs will not be
acceptable.
16.14.2 | Configuration and wiring of | DO-1 — CB Open
DOs in Protection relays (all | DO-2 — CB close
panels) for execution of | Sequence of DOs should be strictly as mentioned
SCADA commands through | above. Change in sequence of DOs will not be
SCADA interface port (refer | acceptable.
clause 16.1.5).
16.14.3 | Looping of numerical relays All relays in the switchboard have to be looped to
form a common bus for interfacing with SCADA.
16.14.4 | Spare DIs and DOs Should be wired upto terminal block for future use.
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16.15 Transformer Monitoring cum AVR Relay
16.15.1 | Features As per annexure —B
16.15.2 | Requirement To be provided in 33KV Transformer panel only
16.16 Auxiliary Relays — General Features
16.16.1 | Relays for auxiliary, | Static or electromechanical type.
supervision, trip and timer
relays
16.16.2 | Reset mechanism for auxiliary | Self reset contacts except for lock-out relays.
relays
16.16.3 | Reset mechanism for lockout | Electrical reset type for all the panels panels.
relays
16.16.4 | Operation indicators With hand-reset operation indicators (flags) or LEDs
with pushbuttons for resetting.
16.17 Auxiliary relays — Requirement
16.17.1 | Anti pumping (94), lockout (86) | For each breaker
and trip circuit supervision (74)
relays
16.17.2 | PT selection relays To be provided for selection between Bus PT and
Line PT of respective sections.
16.17.3 | Switchgear with two incomer & | Lockout relay (86) contact of each incoming breakers
bus coupler to be wired in series in closing circuit of other
incoming breakers & bus coupler.
16.17.4 | Auxiliary  Relays, contact | To effect interlocks and to exchange signals of status
multiplication relays etc. & control
16.17.5 | Transformer trouble relays | Auxiliary relays with indicating flags (contactors will

(For 33kV Transformer feeder

panel only)

not be accepted) should be provided for the following
trip and alarm commands —

a. Buchholz trip
b. OSR trip
c. PRV trip
d. SPRtrip
e. WTI Trip
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f. OTI Trip

g. Buchholz Alarm

h. Low oil level alarm
i. OTIAlarm

j- WTI Alarm.

16.18

relays/contactors

General Requirements for all | Auxiliary supply will 50/220vDC based on

requirement. All relays/contactors shall be suitable

for continuous operation at 15% overvoltage.

17.0 SPACE HEATERS

171

Type

Thermostat controlled with switch for isolation

17.2

Location

In Breaker & HV cable compartment, mounted on an
insulator. Heater position in cable compartment
should be easily accessible after cable termination.

Heater position in breaker chamber shall be

accessible with breaker racked-in.

18.0 SOCKETS, SWITCHES & ILLUMINATION LAMPS

18.1 lllumination lamp with switch For LV & cable chamber
18.2 Universal type (5/15 A) Socket | In LV chamber
with Switch
19.0 NAMEPLATES AND MARKING
19.1 Nameplates To be provided as per the following description
a. All equipment mounted on front side as well as equipment
mounted inside the panels shall be provided with individual name
) plates with equipment designation engraved.
Equipment ) )
19.1.1 b. All front mounted equipment shall be also provided at the rear
Nameplates

with individual name plates engraved with tag numbers
corresponding to the one shown in the panel internal wiring to

facilitate easy tracing of the wiring.
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a. Large and bold name plate carrying the feeder identification/
numbers shall be provided on the top of each panel on front as

well as rear side. On rear side, nameplate should be provided on

19.1.2 | Feeder Nameplates | frame.
b. Rear bottom of each panel shall have a nameplate clearly
indicating the following: Customer Name — BSES Delhi; PO No. &
date; Drawing Reference No. etc.
Following details are to be provided on Panel and CB rating plate:

19.1.3 | Rating Plate a. Customer Name — BSES Delhi

b. PO No. & Date — As per respective PO.

1914 | Material Non-rusting metal or 3 ply lamicoid. Nameplates shall be black
with white engraving lettering. Stickers are not allowed.

1915 | Fixing All nameplates/rating plates shall be riveted to the panels at all
four corners. Bolting/screwing is not acceptable.
Each switch shall bear clear inscription identifying its function.
Similar inscription shall also be provided on each device whose

192 Markings function is not other wise identified. If any switch or device does
not bear this inscription separate nameplate giving its function
shall be provided for it. Switch shall also have clear inscription for
each position indicating e.g. Trip-Neutral close, ON-OFF etc.

20.0 SURFACE TREATMENT & PAINTING

20.1 Surface Treatment | Sand blasting or by seven tank process.

20.2 Paint type Powder coated. Pure polyester base grade-A structure finish.

20.3 Paint shade RAL 7032 for external & internal surface

20.4 Paint thickness Minimum 50 microns

21.0 APPROVED MAKES OF COMPONENTS

21.1 Numerical Relays R series of ABB, Siprotec series of Siemens, Micom series of
Schneider/Alstom. Numerical relays used in complete switchboard
should be of same make. Use of two different makes of relays in a
switchboard is not acceptable.

21.2 Transformer A-eberle/Easun-MR
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monitoring cum
AVR relay
21.3 Electromechanical | Alstom/Schneider/Siemens/ABB/ER
Relays
21.4 Miniature Relays ABB/Jyoti/Omran
21.5 Contactors ABB/Siemens/Telemechanique
21.6 Instrument ECS/ Pragati/ Gemini/Schneider/CGL/Kappa/Narayan power tech
transformers
21.7 MCBs Siemens/Schneider/Legrand/ABB
21.8 Control switches Switron/Kaycee
21.9 Test terminal | IMP/Schneider/Alstom
blocks
21.10 | Terminal blocks Elmex/Connectwell
21.11 | Indicating lamps Siemens/ Teknic/ Binay
21.12 | Surge Suppressors | Oblum/Tyco
21.13 | Meters Rishabh/Conzerv
22.0 INSPECTION AND TESTING
22.1 Type Tests The product must be of type tested quality as per applicable
Indian standards / IEC
22.1.1 | Type test report | Last five years from date of bid submission. Bidder with type test
validity period report more than 5 years old needs to re-conduct the tests without
any commercial implication to BSES
22.1.2 | Pressure relief Test certificate for panel to be submitted
device operation
22.2 Acceptance & | As per the specification and relevant standards. Charges for
Routine tests these tests shall be deemed to be included in the equipment
price. In addition to these tests, following tests have to be carried
out as acceptance tests -
22.2.1 | Primary injection | To be carried out on panels selected for testing
test
22.2.1 | Temperature rise One panel per Purchase order (PO with minimum 10 panels)

test

without any commercial implication to BSES. In-house testing is
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acceptable.
22.2.2 | Paint Thickness/ To be carried out on panels selected for testing
Peel off
22.3 Inspection The purchaser/owner reserves the right to witness all the
acceptance/routine tests during inspection.
22.4 Notice to purchaser | At least three weeks in advance
for conducting type
tests
225 Test reports before | Six (6) copies of acceptance and routine test reports
dispatch for
approval
23.0 DRAWINGS & DATA SUBMISSION
23.1 Submissions along with the bid
23.1.1 | Duly filled GTP and copy of 2 copies + 1 soft copy
specification
23.1.2 | GA drawing and Cross sectional 2 copies + 1 soft copy
drawings
23.1.3 | Panel wise Bill of Material 2 copies + 1 soft copy
23.1.4 | Catalogues and Manuals for all major 1 copy
equipments
23.1.5 | Type test report for type, size and 2 copies + 1 soft copy
rating of equipment offered.
23.1.6 | Deviations from this specification To be provided in writing.
23.1.7 | Reference List of customers For last five years with units of similar design
and rating
23.1.8 | Recommended spares and If any spares suggested (in addition to spares
consumables list in Annexure —E) for five years of operation
alongwith price list
23.1.9 | Manufacturer’s quality assurance plan | To be provided
23.2 Submissions after award of contract
23.2.1 | Duly filled GTP 1 copy + soft copy
23.2.2 | Panel wise Bill of Material 1 copy + soft copy
23.2.3 | GA and Cross sectional drawings 1 copy + soft copy
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23.2.4 | Single line diagrams 1 copy + soft copy
23.2.5 | Schematic drawings 1 copy + soft copy
23.2.6 | Calculations for sizing of various 1 copy + soft copy
equipment
23.2.7 | Catalogues and Manuals for all 1 copy + soft copy
equipments
23.2.8 | Foundation Plan 1 copy + soft copy
23.2.9 | Calculations for sizing of various 1 copy + soft copy
components
23.2.10 | Type test report for type, size and 1 copy + soft copy
rating of equipment offered.
23.1.11 | Manufacturer’s quality assurance plan 1 copy + soft copy
23.2.12 | Deviations from this specification Approved in writing before award of contract.
23.3 Submissions prior to dispatch
23.3.1 | Inspection and test reports/ compliance | 1 copy + 1 soft copy
report by manufacturer
23.3.2 | Test certificates for all bought out items | 1 copy + 1 soft copy
23.3.3 | GTP and As Built drawings consisting 3 copies + 1 soft copy. Panels supplied
of GA, Cross sectional, SLD and without as built drawing will be treated as
schematic drawings short supply.
23.3.4 | Catalogues and Manuals for all 3 copies + 1 soft copy
equipments / relays
23.3.5 | Field quality plan / Installation, erection | 3 copies + 1 soft copy
and commissioning manual for
switchgear
23.4 Drawing and document sizes Standard size paper A3 and A4

24.0 PACKING

24.1

Packing Protection

Against corrosion, dampness, heavy rains, breakage
and vibration. During transportation/ transit and
storage, panels may be subjected to outdoor

conditions. Hence, packing of each panel shall be
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weatherproof ..

24.2 Packing for accessories and | Robust wooden non returnable packing case with all
spares the above protection & identification Label

24.3 Packing Identification Label to be provided on each packing case with the following
details

243.1 Individual serial number

24.3.2 Purchaser's name

24.3.3 PO number (along with SAP item code, if any) & date

24.3.4 Equipment Tag no. (if any)

24.35 Destination

24.3.6 Project Details

24.3.7 Manufacturer / Supplier's name

24.3.8 Address of Manufacturer / Supplier / it's agent

24.3.9 Description and Quantity

24.3.10 | Country of origin

24.3.11 | Month & year of Manufacturing

24.3.12 | Case measurements

24.3.13 | Gross and net weights in kilograms

24.3.14 | All necessary slinging and stacking instructions

25.0 SHIPPING

25.0

Shipping The bidder shall ascertain at an early date and

definitely before the commencement of manufacture,
any transport limitations such as weights,
dimensions, road culverts, Overhead lines, free
access etc. from the Manufacturing plant to the
project site. Bidder shall furnish the confirmation that
the proposed Packages can be safely transported,
as normal or oversize packages, up to the site. Any
modifications required in the infrastructure and cost

thereof in this connection shall be brought to the

notice of the Purchaser.
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The seller shall be responsible for all transit damage

due to improper packing.

26.0 HANDLING AND STORAGE
26.0 Handling and Storage Manufacturer instruction shall be followed. Detail
handling & storage instruction sheet / manual needs
to be furnished before commencement of supply.
27.0 QUALITY ASSURANCE
27.1 Vendor quality plan To be submitted for purchaser approval
27.2 Inspection points To be mutually identified & agreed in quality plan
28.0 PROGRESS REPORTING
28.1 Outline Document To be submitted for purchaser approval for outline of
production, inspection, testing, inspection, packing,
dispatch, documentation programme
28.2 Detailed Progress report To be submitted to Purchaser once a month
containing:
a. Progress on material procurement
b. Progress on fabrication (As applicable)
c. Progress on assembly (As applicable)
d. Progress on internal stage inspection
e. Reason for any delay in total programme
f. Details of test failures if any in manufacturing
stages
g. Progress on final box up
h. Constraints / Forward path
29.0 DEVIATION
29.0 Deviation Deviations from this Specification shall be stated in

writing with the tender by reference to the
Specification clause/GTP/Drawing and a description

of the alternative offer. In absence of such a
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statement, it will be assumed that the bidder

complies fully with this specification.

30.0 ACCESSORIES & TOOLS

30.1 Type and Quantity Bidder to indicate

30.2 Special tools & tackles required | The cost of these items shall be indicated separately
for erection, testing, | in the bid as optional.
commissioning and

maintenance of the switchboard

30.3 Suitable handling truck / trolley | To be supplied. (Two trolleys for each type/rating of
for lifting and moving the circuit | breaker)

breaker

31.0 COMMISSIONING SUPPORT
Supervision of Erection and Commissioning inclusive of all testing equipments/instrument

along with the Relays in Vendors Scope

32.0 TRAINING
a) Training on installation, commissioning, operation and maintenance of GIS shall be included
in the proposal or quoted as optional items.
-at factory-
-at site after installation
33 Cancellation of Inspection Call:
Penalty equivalent to cost incurred in assigning the inspector shall be levied on vendor in following case:
1)Inspector reaches the factory and equipment is not ready for inspection
2)Inspection call cancelled by Vendor after making all arrangements (booking tickets&hotel) are done by buyer
3)Any deficiency found in equipment/material during inspection and re inspection is called for.
34 Monitoring of Material Dispatch Status
Once the material is dispatched after Final clearance, Transport Vehicle shall have GPS
Tracking Device (Map My India Asset Tracking Device) and status of dispatch of material
shall be sent to all the stake holders via SMS thru GPS Device. All this arrangement shall be in
Bidders scope.
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ANNEXURE — A - SCOPE OF SUPPLY

Scope of supply should include the following —

11

12
13
14
15

1.6

1.7

18
1.9

Design, manufacture, assembly, testing at manufacturer’'s works, properly packed for
transport, supply and FOR delivery at site of following 11kV / 33kV Switchgears as per

enclosed specification and single line diagram.

No. name of switchboard

Substation Name / Tag No Type of feeders Qty

Incomer

Bus coupler

Bus riser panel

Capacitor

Transformer

Outgoing

Base channel frame of the switchgears with hardware.

Two trolleys for breaker of each size are to be included in offer per switchboard.
Programming software and communication cord for numerical relays.

Unit price of 33kV Incomer with Distance relay as primary protection and 33kV
Incomer with Line differential relay as primary protection should be mentioned
separately in the bid. Primary protection to be used in Incomer panel will be finalized
based on site requirement.

Unit price of Bus PT should be indicated separately in the bid to enable
addition/deletion based on site requirement.

Bidder should indicate price of one set of special tools and tackles (if any) required for
maintenance of switchgear and its components.

Bidder should indicate price of each spare as per Annexure E.

All relevant drawings, data and instruction manuals
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ANNEXURE - B — TRANSFORMER MONITORING CUM AVR RELAY

1 General features
11 Technology and Microprocessor based with provision for multifunction
Functionality control and monitoring.
1.2 Mounting Flush Mounting
Hardware and software architecture shall be modular
1.3 Architecture and disconnectable to adapt the control unit to the
required level of complexity as per the application.
] AVR shall utilize a user friendly setting and operating
1.4 Prog.rammllng and multi-lingual software in windows environment with
configuration _ )
menus and icons for fast access to the data required.
UMI with an alphanumeric key pad and graphical LCD
15 User Machine Interface display with backlight indicating measurement values
and operating messages. Capability to access and
change all settings and parameters.
Front port (preferably serial) for configuration using
PC. Cost of licensed software and communication
1.6 PC Interface port cord, required for programming of offered protection
relays using PC, shall be mentioned separately in the
bid.
RJ45 rear port for interfacing with SCADA on IEC
61850 protocol.If relays have any other rear port,
1.7 SCADA Interface port
hardware/software required to achieve the above said
compatibility will be in supplier’s scope.
Shall be able to detect internal failures. A watchdog
1.8 Self diagnosis relay with changeover contact shall provide
information about the failure.
1.9 Auxiliary supply 220VDC or 48VDC
2 Inputs and Outputs
2.1 CT Input 1/5A selectable through programming
2.2 PT Input 110VAC
2.3 Binary Inputs Sixteen programmable binary inputs should be
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provided

2.4 Analog Inputs (4-20mA) One input to be provided

2.5 PT-100 direct input Two inputs to be provided

2.6 Direct Resistance Input For tap position indication (18 steps)

2.7 Binary Outputs Ten programmable binary outputs should be provided

3 Control

31 Control Tasks Ability to implement control functions through
programmable logics

3.2 Voltage setting Programmable Voltage set point

33 Voltage Regulation Raise/Lower tap position to maintain the preset value
of voltage.

3.4 Voltage Regulation modes | Automatic and Manual

3.5 Operation Modes Local and Remote

3.6 Fan and Pump control To be provided

37 Transformer Paralleling Capability to parallel transformers whose AVRs are
interconnected via a communication network.

4 SCADA Interfacing
DI-1 — Buchholz trip
DI-2 — OSR Trip
DI-3 — PRV trip
DI-4 — SPR trip
DI-5 — OTI trip
DI-6 — WTI trip

Configuration of Dls for DI-7 — Buchholz alarm
4.1 routing alarm/trip signals to | DI-8 — Qil Level low alarm (MOG alarm)
SCADA. DI-9 — WTI alarm

DI-10 — OTl alarm
DI-11 — Tap changer trouble/stuck/out of step
DI-12 — Tap changer motor supply fail
DI-13 — Tap changer in local control
All signals from DI-1 to DI-10 are to be wired up from
transformer trouble auxiliary relays.

4.2 Configuration of DOs for DO-1 — Tap raise
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executing commands from
SCADA through interface
port/CRP

DO-2 — Tap lower
DO-3 - Fan group 1 control
DO-4 — Fan group 2 control

4.3 Spare DIs and DOs To be wired upto the terminal block.
Measurement, Event Recording and Monitoring
Measured Quantities Voltage, Current, Active Power, Reactive Power,
>4 (optional) Apparent Power, Power factor, frequency
Facility for recording parameters during various
5.2 Event Recording events such as tap change, change in binary input
status etc.
Capability to  monitor important transformer
parameters such as Oil temperature, Winding
5.3 Monitoring Temperature etc and give indication/alarm when the

value of a particular parameter exceeds the preset

value.
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ANNEXURE - C - TECHNICAL PARTICULARS (DATA BY PURCHASER)

1.0 SWITCHGEAR
1.1 Type Metal clad, air insulated with VCB type circuit
breaker
1.2 Service Indoor
1.3 Mounting Free standing, floor mounted
1.4 System Voltage 11 KV 33kV
15 Voltage variation +/- 10%
1.6 Frequency 50 Hz +/- 5%
1.7 Phase 3
1.8 Rated voltage 12 KV 36 kV
1.9 Rated current As per SLDs given in Annexure-F
1.10 Short time rating for 3 sec. | 26.3kA 26.3kA
1.11 Internal arc classification
and rating
1111 Classification IAC—A-FLR IAC—-A-FLR
1.11.2 Rating 25kA for 0.1 sec without | 25KA for 1 second.
any deflectors/gas ducts
1.12 Insulation level 28 kv /75 kv 70 kV/ 170 kV
(PF rms / Impulse peak)
1.13 System ground Effectively earthed Effectively earthed
1.14 Enclosure degree of IP — 4X for high voltage compartment and
protection IP — 5X for metering and protection compartment
1.15 Bus bar - Main Rating as per SLDs given in annexure - F, Short time
rating as per clause 1.10.
1.15.1 Material Tinned Electrolytic copper
1.15.2 Bus bar sleeve Sleeved with shrouds on joints. Tape on joints is not
acceptable.
1.15.3 Bus identification Colour coded
1.154 Temperature rise 40 deg. C for conventional joints.

55 deg. C for silver plated joints
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1.16 Auxiliary bus bar Electrolytic grade tinned copper
1.17 Auxiliary DC Supply 220v DC/48V DC
1.18 Auxiliary AC supply 240V AC 50 Hz
1.19 Hardware Stainless steel.
1.20 Earth bus Aluminium
1.21 Bus duct entry From top (where ever applicable)
1.22 Power cable entry From bottom and rear
1.23 Control cable entry From bottom and front (i.e breaker compartment)
2.0 CIRCUIT BREAKER
2.1 Voltage class, insulation As specified for switchgear
level, short time rating
2.2 Rated current As per SLDs given in annexure - F. Use of two
breakers in parallel to meet the required current
rating shall not be acceptable.
2.3 Duty cycle 0 -0.3sec—CO -3min-CO
2.4 Short circuit rating
24.1 A.C sym. breaking current | 25kA 25kA
2.4.2 Short circuit making current | 62.5kA 62.5kA
2.5 Operation time
251 Break time Not more than 4 cycles
252 Make time Not more than 5 cycles
2.6 Range of Auxiliary Voltage
2.6.1 Closing 85% - 110%
2.6.2 Tripping 70% - 110%
2.6.3 Spring Charging 85% - 110%
2.7 No. of spare aux. Contacts | Minimum 6 NO + 6 NC
of Breaker, for Owner’s
use.
2.8 No. of spare contacts of 2 NO

Service and Test position

limit switch
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3.0 CURRENT TRANSFORMERS
3.1 Voltage class, insulation As specified for switchgear
level and short time rating
3.2 Type Cast resin, window / bar primary type
3.3 Class of insulation Class E or better
3.4 Ratio As per SLDs given in annexure - F
3.5 Number of secondaries As per SLDs given in annexure - F
3.6 Accuracy class
3.6.1 Protection core 5P20
3.6.2 Protection (Diff. / REF) PS
3.6.3 Metering 0.2s
3.64 Core balance CT PS
3.7 Burden (VA) Adequate for the protection & instruments offered
3.8 Excitation current of PS 30 mA at Vk/4
Class CTs
3.9 Primary operating current 5A
sensitivity of CBCTs
4.0 VOLTAGE TRANSFORMERS
4.1 Type Cast resin, draw out type, single phase units
4.2 Rated Voltage
42.1 Primary 11000/sq.rt.3 33000/sq.rt.3
4.2.2 Secondary 110V/sq.rt.3
4.3 No. of phases 3
4.4 No. of secondary windings | 2
4.5 Method of connection Star/Star
4.6 Rated voltage factor 1.2 continuous, 1.9 for 30 seconds
4.7 Class of insulation Class E or better
4.8 Accuracy class
48.1 Protection 3P
4.8.2 Metering 0.2
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4.9 Primary and secondary HRC current limiting type, Primary fuse replacement
fuses shall be possible with VT in withdrawn position
5.0 HV FUSES
5.1 Voltage class 12kV 36kV
5.2 Rupturing capacity 50kA
5.3 Rated current As per application
6.0 SURGE ARRESTORS For 11kV switchgear For 33kV switchgear
6.1 Rated Voltage 9kVv 30kv
6.2 Maximum continuous 7.65kV 25kv
operating voltage (MCQV)
6.3 Discharge current 10kA 10kA
6.4 Discharge class 3 3

Note - The auxiliary DC voltage shall be checked on a case to case basis by Purchaser
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ANNEXURE - D - GUARANTEED TECHNICAL PARTICULARS (DATA BY BIDDER)

Sr. No. | Description Feeder Panel Type
< 3
©
. 1258 |
g 218 5% G
o n > B Q c
(8] S (@) > SE (4 E
£ m O |0 »n|O [
1.0 SWITCHGEAR ASSEMBLY
1.1 Make
1.2 Type
1.3 Reference Standard
1.4 Voltage (Normal/Max.) kV
1.6 Frequency (Hz)
1.7 Short Circuit Rating

1.7.1 Short time current and duration.

1.8 Internal Arc Classification and rating

( Refer Annexure —C))

1.8.1 Classification

1.8.2 Rating with gas ducts/deflectors

1.8.3 Rating without gas ducts/deflectors

1.9 Insulation Level

19.1 Impulse Withstand ( kV peak)

1.9.2 1 minute 50 Hz. Voltage Withstand (

kV rms)
2.0 CONSTRUCTION
2.1 Metal Clad Construction Yes/No
2.2 Degree of protection :
23 Minimum thickness of sheet metal
used (mm)
2.4 Draw out feature provide for

24.1 Breaker with Service, Test &
Isolated position -Yes/No

241 Voltage Transformer :
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Sr. No. | Description Feeder Panel Type
< 5
; 2Els &
c |, 3|58|8 |
= 2 3|86 & |C =
Yes/ No
2.4.3 Protective relays : Yes/ No
25 Breaker Cubicle
251 Cubicle door can be closed with
breaker in Test and isolated
position : Yes/ No
251 Working zone units from floor level
(mm )
2.6 All meters, switches & relays flush
mounted type: Yes/No
2.7 Minimum clear space required
2.7.1  [Front for breaker withdrawal (mm)
2.7.2 Rear (mm)
2.8 Typical Vertical Section
28.1 Overall Dimensions
a. Length ( mm)
b. Breadth ( mm)
C. Height (mm)
2.8.2 Weight (kg )
3.0 BUS BAR
3.1 Make
3.2 Material & Grade
3.3 Reference Standard
3.4 Cross Sectional area (mm?)
3.5 Bus connection (Joints)
351 Silver Plated Yes/No
3.5.2 Conventional made with anti oxide

grease Yes/No
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Sr. No. | Description Feeder Panel Type
< 5
; 2Els &
c 1, 5/588|8 |
= 2 3|86 & |C =
3.6 Rated Continuous Current Amps
3.7 Maximum temperature rise at rated
continuous current °C
3.8 Short time current and duration (KA
and secs)
3.9 D.C. Resistance at 85°C (Q/m/J)
3.10 Minimum clearance of bus bar and
connection
3.10.1 | Phase to phase (mm)
3.10.2 | Phase to earth (mm)
3.11 Bus Bar provided with
3.11.1 | Insulation Sleeve
3.11.2 | Phase barriers
3.11.3 | Cast Resin shrouds for joints
3.12 Bus bar support spacing (mm)
3.13 Bus support insulators
3.13.1 | Make
3.13.2 | Type
3.13.3 | Reference Standard
3.13.4 | Voltage Class (kV)
3.13.5 | Min. creepage distance (mm)
3.13.6 | Cantilever strength Kg/mm?
3.13.7 | Net Weight (kg)
4.0 CIRCUIT BREAKER
4.1 Make
4.2 Type
4.3 Reference Standard
4.4 Rated Voltage
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Sr. No. | Description Feeder Panel Type
< 5
; 2Els &
c |, 3|58|8 |
= 2 3|86 & |C =
4.5 Rated Frequency
4.6 Rated Current
46.1 Rated Current and its reference
ambient temperature.
46.2 Continuous current to limit the
maximum temperature rise to 55
Deg C for silver plated connections
and 40 Deg C for conventional
connections.
4.7 Rated operating Duty
4.8 Symmetrical Breaking capacity at
rated voltage & operating duty KA
rms
4.9 Rated making Current (KAp)
4.10 Short time current and duration ( KA
and secs)
411 Insulation Level
4.11.1 | Impulse voltage withstand on
1/50 full wave
4.11.2 | 1 minute 50 Hz. Voltage withstand
4.12 Maximum over voltage factor when
switching off
4.12.1 | Un loaded transformer
4.12.2 | Loaded transformer
4.12.3 | Un loaded cables
4.12.4 | Capacitors
4.12.5 | Motors
4.13 Opening time maximum No load
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condition (ms)
4.14 Number of permissible breaker
operations under vacuum loss
4.15 At 100% Breaking capacity
4.15.1 | Opening time-Max. ( ms)
4.15.2 | Arcing time-Max ( ms)
4.15.3 | Total break time ( ms)
a. Make time (Max) ( ms)
b. Total closing time ( ms)
4.17 Total length of contact travel ( mm)
4.18 No. of breaker operations
permissible without requiring
inspection, replacement of contacts
and other main parts.
4.18.1 | At 100% rated current
4.18.2 | At 100% rated breaking current
4.19 Type of contacts
4.20 Material of contact
4.21 Minimum clearance in air (mm) from
live part
4.21.1 | Between phases
4.21.2 | Between live parts and ground
4.22 Type of arc control device provided
4.23 Operating mechanism-closing
4231 | Type
4.23.2 | No. of breaker operations stored
4.23.3 | Trip free or fixed trip
4.23.4 | Anti pumping features provided
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4.24 Operating mechanism-tripping
4241 | Type
4.24.2 | No. of breaker operations stored
4.24.3 | Trip free or fixed trip (V)
4.24.4 | Anti pumping features provided ( %
)
4.25 Spring Charging motor
4.25.1 | Rating (kW)
4.25.2 | Make
4.25.3 | Voltage and permissible variation (
%)
4.26 Closing caoil
4.26.1 | Voltage (V)
4.26.2 | Permissible voltage variation ( %)
4.26.3 | Closing current at rated voltage (A
)
4.26.4 | Power at rated voltage (W)
4.27 Tripping Coill
4.27.1 | Voltage
4.27.2 | Permissible voltage variation (% )
4.27.3 | Tripping Current at rated Voltage (
A)
4.27.4 | Power at rated voltage (W)
4.28 Breaker/Accessories Accessories

such as control switch indication
lamps etc. furnished as specified:
(Please attach separate sheet

giving details of all accessories,
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inter locks and safety shutters)
4.28.1 | Mechanical Safety Interlock
4.28.2 | Automatic Safety Interlock
4.28.3 | Operational Interlock
4.28.4 | Emergency manual trip
4.28.5 | Operation counter
4.28.6 | Change/discharge indicator
4.28.7 | Manual spring charging facility
4.28.8 | Auxiliary switch with 6NO+ 6 NC for
Owner’s use.
4.28.9 | Contacts wear indicator
4.29 Auxiliary Switch
4.29.1 | Switch contacts type
4.29.2 | Contacts rating at
a. Make & Continuous ( Amps)
b. Break (Inductive) ( Amps)
4.30 Net weight of the breaker (Kg)
4.31 Impact load foundation design (to
include dead load plus impact value
on opening at maximum interrupting
rating) (kG )
4.32 On Vacuum loss ( Amps)
4.32.1 | Possible load current breaking (
Amps)
4.32.2 | Possible fault current breaking (
Amps)
4.33 Overall Dimensions
4.33.1 | Length (mm)
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4.33.2 | Breadth (mm)
4.33.3 | Height (mm)
4.34 Type test report on identical breaker
furnished
5.0 CONTROL & INDICATIONS
5.1 Push Buttons
Make
5.1.1 Type & Catalog No.
5.1.2 Contact rating at 110V / 220V D,C,
5.1.3 Make & continuous (Amps )
5.2 LED lamps:
Make :
5.2.1 Type & Catalog No.
5.2.2 Watts/Voltage
5.2.3 Lamps & Lens replaceable
from front with glass cover
5.3 Selector switch:
Make
5.3.1 Type & Catalog No.
5.3.2 Contact rating.
5.3.3 Make & continuous (Amps)
534 Break (inductive) (Amps)
6.0 CURRENT TRANSFORMER
6.1 Make
6.2 Type & voltage level
6.3 Reference standard
6.4 C.T. ratio as specified
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6.5 Short circuit withstand
Short time current for 1 Sec. - KA
rms
Dynamic current - kA peak
6.6 Class of insulation
6.7 Temperature rise
6.8 Basic insulation level
6.9 For metering & protection
6.9.1 CT Ratio
6.9.2 Class of accuracy
6.9.3 Rated burden VA
6.9.4 Knee point voltage V
6.9.5 Excitation current at V,/4
6.9.6 Rated saturating current Amp
6.10 For differential protection
6.10.1 | CT Ratio
6.10.2 | Class of accuracy
6.10.3 | Rated burden VA
6.10.4 | Knee point voltage V
6.10.5 | Excitation current at Vi /4 Amps
6.10.6 | Rated saturating current Amp
6.10.7 | Secondary resistance ( Q)
6.11 For restricted earth fault protection
6.11.1 | CT Ratio
6.11.2 | Class of accuracy
6.11.3 | Rated burden VA

Page 46 of 70




BSES

SP-HTSWG-01-R3

TECHNICAL SPECIFICATION FOR HT INDOOR SWITCHGEAR (33 & 11kV)

Sr. No. | Description Feeder Panel Type
< 5
. S BElE g
c |, 3|58|8 |
= 2 3|86 & |C =
6.11.4 | Knee point voltage V
6.11.5 | Excitation current at V,/4
6.11.6 | Amps
6.11.7 | Rated saturating current Amp
6.11.8 | Secondary resistance ( Q)
6.12 For stand by earth fault protection
6.12.1 | CT Ratio
6.12.2 | Class of accuracy
6.12.3 | Rated burden VA
6.12.4 | Knee point voltage V
6.12.5 | Excitation current at V./4 Amps
6.12.6 | Rated saturating current Amp
6.12.7 | Over current rating
Continuous % over load (%)
6.13 For sensitive earth fault protection
(CBCT) CT Ratio
6.13.1 | Class of accuracy
6.13.2 | Rated burden VA
6.13.3 | Knee point voltage V
6.13.4 | Excitation current at V\ /4 Amps
6.13.5 | Rated saturating current Amp
6.13.6 | Over current rating

Continuous % over load (%)
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7.0 POTENTIAL TRANSFORMER

7.1 Make

7.2 Type and voltage level

7.3 Reference Standard

7.4 Voltage Ratio

7.5 Accuracy

75.1 Winding-1

7.5.2 Winding-2

7.6 Rated Burden ( VA)

7.6.1 Winding-1

7.6.2 Winding-2

7.7 Over voltage factor

7.7.1 Continuous

7.7.2 30 seconds

7.8 Class of Insulation

7.9 Temperature rise over ambient ( °C

)

7.10 Basic Impulse level ( kV peak)

7.11 Winding connection

7.11.1 | Primary

7.11.2 | Secondary

7.12 Fuses

7.12.1 | Continuous rating HV/LV (Amp)

7.12.2 | Symmetrical fault rating HV/LV kA

rms
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7.12.3 | Make
7.13 Maximum ratio error at
7.13.1 | 90% to 100% of rated voltage and
25% to 100% of rated secondary
burden at Unity Power factor.
7.13.2 | 90% to 106% of rated voltage and
10% to 50% of rated secondary
burden at 0.2 p.f.
7.14 Maximum phase difference at
7.14.1 | 90% to 100% of rated voltage and
25% to 100% of
rated secondary burden at unity p.f.
7.14.2 | 90% to 106 of rated voltage and
10% to 50% of rated secondary
burden at 0.2 p.f.
7.15 Weight (kg )
8.0 RELAYS
8.1 Manufacturer
8.2 Model Type
8.3 Draw out type with built in test
facilities. Yes/No
8.4 Built in test facility . Yes/No
8.5 Type of mounting
8.6 Reference standard
8.7 All relays furnished as per drawing
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and specification
8.8 All relevant relay leaflets and
catalogue furnished
8.9 Communication port type
8.10 Auxiliary supply
8.11 Measurement and data acquisition
feature.
8.12 Control and supervision
a IEC protocol
b Open protocol feature
c Programming facility
d Separate output for individual
element
e Event recording facility
Number of events
f Required softwares offered
8.13 C.T. secondary current
8.14 Self diagnostic feature
8.15 Modular design
8.16 Relay details:-
8.16.1 | Overcurrent
a Make
b Type
c Characteristics available
d Range of settings

a) Current
b) Time
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e Range of settings
a) Current
b) Time
f Rated burden
8.16.2 | Synchronizing check relay (if
applicable) :
a Make
Type
c Setting range
8.16.3 | Earth fault
a Make
b Type
c Characteristics available
d Range of settings
a) Current
b)Time
e Rated burden
8.16.4 | Over current (Directional) if
applicable
a Make
b Type
Characteristics available
d Range of settings
a) Current
b) Time
e Rated burden
8.16.5 | Earth fault (Directional) If applicable
a Make
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b Type
c Characteristics available
d Range of settings
a) Current
b)Time
e Rated burden
8.16.6 | Neutral unbalance relay
a Make
b Type
c Characteristics available
d Range of settings
Current
Time
e Rated burden
8.16.7 | Under Voltage Relay
a Make
b Type
c Range of setting
d Rated burden
8.16.8 | Over Voltage Relay
A Make
b Type
C Range of setting
d Rated burden
8.16.9 | Busbar Differential Relay
a Make
b Type
c High impedance /Low impedance
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d Facility for CT ratio adjustment
possible through software.
Yes/No
e CT supervision facility available.
Yes/No
8.16.10 | Transformer Differential Relay
a Make
b Type
C High impedance /Low impedance
d Facility for CT ratio adjustment
possible through software.
Yes/No
e Facility of transformer vector group
adjustment through software.
Yes/No
f Setting range.
g Rated burden.
8.16.11 | Restricted earth fault relay
a Make
b Type
C Combined with differential relay.
Yes/No
d Setting range
e Rated burden.
8.16.12 | Standby earth fault relay
a Make
b Type
c Characteristics
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d Setting range
e Rated burden
8.17 Terminal block for relay testing
provided ( Yes/ No)
9.0 METERS
9.1 Ammeter
a Make
b Type
c Reference standard
d Size
e Accuracy class
9.2 Voltmeter
a Make
b Type
c Reference standard
d Size
e Accuracy class
10.0 SECONDARY WIRING
10.1 Type and insulation
10.2 Voltage grade
10.3 Conductor material
10.4 Conductor size (minimum) and
insulation wiring
10.4.1 | Potential circuit
10.4.2 | Control & current circuit
11.0 TERMINAL BLOCK
111 Make
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11.2 Type

11.3 Catalog No.

11.4 20% Spare terminals furnished

12.0 CABLE TERMINATIONS

12.1 Clearance for power cable

termination

12.2 Removable gland plate

12.2.1 | Material for multi core cable

12.2.2 | Material for single core cable

12.2.3 | Thickness of the plate

13.0 NAME PLATE

131 Material

13.2 Thickness

13.3 Size for

13.3.1 | Breaker cubicle

13.3.2 | Instruments/devices

14.0 Space Heater/Plug Socket

141 Cubicle Heater

14.1.1 | Thermostat controlled

14.1.2 | Wattage

14.1.3 | Voltage

14.1.4 | Resistance (ohms)

14.1.5 | Thermostat range

14.2 Plug Socket

14.2.1 | Type

14.2.2 | Rating

14.3. Cubicle heater & plug socket circuit

provided with MCBs
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15.0 A.C/D.C Supply
15.1 Isolating Switches for incoming
supply
15.1.1 | A. C. Type & rating
15.1.2 | D.C. Type & rating
15.2 Isolating Switch at each cubicle
15.2.1 | A. C. Supply-type & rating
15.2.2 | D.C. Supply-type & rating
16.0 Tropical Protection
16.1 Any special treatment for tropical
protection
17.0 Painting
17.1 Finish of Switchgear
17.1.1 | Inside
17.1.2 | Outside
18.0 No. of Accessories Furnished
18.1 Breaker lifting & handling trolley
18.2 Any other
19.0 TESTS
19.1 Reference Standard
19.2 Routine tests to be performed on
Switchgear
19.3 Type Tests certificates submitted
20.0 Drawing/Data
20.1 General arrangement for Panel
Board
20.2 Foundation plan
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20.3 Bill of material
20.4 Cross Sectional drawing for every
type of switchgear (Add sheets if
necessary)
Place : Signature
Printed Name : Designation
Business Address : (Including Telex, Telephone & Telefax No.)

Name & Address of the Principal Officer
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ANNEXURE - E — SPARES REQUIREMENT

S No. Description Qty
1 Line voltage transformer 3 (1 set)
2 Bus voltage transformer 3 (1 set)
3 Current transformer of each ratio 3 (1 set)
4 Trip Coil 4
5 Closing Cail 4
6 CB Spring charging motor 2
7 Auxiliary switch 2 sets (2 Nos. each type)
8 Bursting disc / pressure relief plate complete 2
9 Numerical relay of each type 1 nos. (each type)
10 Vaccum Interrupter Bottle 1 set (3 nos.) of each rating
11 Breaker contacts for busbar 1 set (3 nos.) of each rating
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ANNEXURE-G----11kV Signals

Breaker ON/OFF v Vv DPI
Trip Ckt Healthy ) SPI
Spring Charge v SPI
Breaker in service/Test Vv DPI
Auto Trip(86) Operated \ \ SPI
Panel DC Fail Y SPI
L/R Switch in Local/Remote Vv Vv DPI
Relay Int Fault. Y SPI
Over Current Operated \ SPI g
Earth Fault Operated v SPI o
BKR CLS/OPN COMMAND v v DCO Q
AutoTrip(86) relay reset from Remote \ SCO -
3Phase R,Y,B - Current & Voltage,Active
Power,Reactive Power,Power v
Factor,Max.Demand,Neu.Current Al/MV
Fault Current Levels/Disturbance Record/
If Any Fault Graphs for Remote diagnosis '

*
purpose Al
Breaker ON/OFF v v DPI
Trip Ckt Healthy \ SPI
Spring Charge ) SPI
Breaker in service/Test v DPI
Auto Trip(86) Operated v v SPI
VT fuse Blown - Metering. \ SPI
VT fuse Blown - Protection v SPI
Panel DC Fail \ SPI
L/R Switch in Local/Remote v v DPI
Relay Int Fault. \ SPI
Over Current Operated ) SPI
Earth Fault Operated v SPI 2
Under Voltage Prot.Operated \ SPI g
Over Voltage Prot.Operated \ SPI 8
REF Operated v SPI -
BKR CLS/OPN COMMAND \ \ Vi DCO
AutoTrip(86) relay reset from Remote v SCO
3Phase R,Y,B - Current & Voltage,Active
Power,Reactive Power,Power Vv
Factor,Max.Demand,Neu.Current

Al/MV

Fault Current Levels/Disturbance Record/
If Any Fault Graphs for Remote diagnosis v

*
purpose Al
Breaker ON/OFF \ \ DPI
Trip Ckt Healthy \ SPI
Spring Charge \ SPI
Breaker in service/Test v DPI
Auto Trip(86) Operated \ \ SPI
Panel DC Fail \ SPI
L/R Switch in Local/Remote \ 3 DPI )
Relay Int Fault. v SPI x
PT MCB - Met&protection operated \ 8
Over Current Operated v SPI =
Earth Fault Operated \ SPI
BKR CLS/OPN v ) DCO
Fault Current Levels/Disturbance Record/
If Any Fault Graphs for Remote diagnosis v

*
purpose Al




Breaker ON/OFF Vv Vv DPI
Bank ISO ON/OFF ) DPI
Trip Ckt Healthy \ SPI
Spring Charge \ SPI
Breaker in service/Test \ DPI
Auto Trip(86) Operated ) \ SPI
Bus PT fuse Blown - Metering. v SPI
Bus PT fuse Blown - Protection \ SPI
Panel DC Fail \ SPI
L/R Switch in Local/Remote v v DPI
Over Current Operated \ SPI
Earth Fault Operated \ SPI
Under Voltage Prot.Operated \ SPI
Over Voltage Prot.Operated \ SPI
Neg.Phase.sequence Operated \ SPI
Timer Relay operated/Normal \ DPI
Relay Int Fault. v SPI
BKR CLS/OPN Vi Vi DCO
BANK ISO CLS/OPN \ DCO
A.Trip reset from remote \ SCO
3Phase R,Y,B - Current&Voltage,Reactive v

Power,Neu.Current Al/MV
Fault Current Levels/Disturbance Record/

If Any Fault Graphs for Remote diagnosis v

purpose® Al

IEC-61850

Note: Analog signals (Fault Current levels/Disturbance records/If any Fault graphs

for remote diagnosis, etc,) from Numerical relays marked with “*”

documents.

needs to be confirmed by vendor before finalize the tender




ANNEXURE-G----33kV Signals

Digital Additional
. . Digital Input/Al |Digital Out Put |Input/Output [signals
AT 5686 LS ) L e soft through soft through Hard Wire to Hard wire to Signal
N.Relay/BCU N.Relay/BCU RTU RTU for backup |Type Protocol
Breaker ON/OFF v \ DPI
Front Bus (89A) ISO ON/OFF (In-Case of O/D) \ \ DPI
Rear Bus (89B) 1SO ON/OFF (In-Case of O/D) v \ DPI
LINE ISO (89L) ON/OFF (In-Case of O/D) v v DPI
Earth Switch (89LE) -1&2 On/OFF (In-Case of O/D) v DPI
Breaker in service/Test (In-case of I/D BKR) v DPI
Trip Ckt Healthy \ SPI
Spring Charge ) SPI
Auto Trip(86) Operated v \ SPI
SF6 Pressure Low/Lock Out v SPI
VT fuse Fail 3 SPI
Panel DC Fail \ SPI
L/R Switch in Local/Remote v v DPI
LBB Operated \ SPI
Relay Int Fault. \ SPI o
Over Current Operated v SPI 0
Earth Fault Operated \ SPI $
DIFF.Prot Operated v Spl i
DIST.Ptot Operated \ SPI
BKR CLS/OPN COMMAND Vv \ DCO
Front Bus (89A) ISO OPN/CLS COMMAND v
(In-Case of O/D) DCO
Rear Bus (89B) 1SO OPN/CLS COMMAND v
(In-Case of O/D) DCO
LINE ISO (89L) OPN/CLS COMMAND v
(In-Case of O/D) DCO
AutoTrip(86) relay reset from Remote \ SCO
3Phase R,Y,B -Current&Voltage,Active&Reactive v
Power,PowerFactor,Max.Demand,Neu.Current Al/MV
Fault Current Levels/Disturbance Record/ v
If Any Fault Graphs for Remote diagnosis purpose® Al
Digital Additional
. Digital Input/Al |Digital Out Put [Input/Output |signals
Signals - 33 & 66KV Transformer soft through soft through Hard Wire to ngd wire to Signal
N.Relay/BCU N.Relay/BCU RTU RTU for backup |Type Protocol
Breaker ON/OFF v v DPI
Front Bus (89A) ISO ON/OFF (In-Case of O/D) v v DPI
Rear Bus (89B) 1SO ON/OFF (In-Case of O/D) v \ DPI
Trf ISO (89T) ON/OFF (In-Case of O/D) v v DPI
Earth Switch (89LE) -1&2 On/OFF (In-Case of O/D) v DPI
Breaker in service/Test (In-case of I/D BKR) v DPI
Trip Ckt Healthy \ SPI
Spring Charge \ SPI
Auto Trip(86) Operated v \ SPI
Differential Operated ) SPI
LBB Operated \ SPI
REF/SEF Prot Operated v SPI
SF6 Pressure Low/Lock Out v SPI
Panel DC Fail \ SPI
L/R Switch in Local/Remote v v DPI
Relay Int Fault. \ SPI
Over Current Operated V SPI
Earth Fault Operated \ SPI
BKR CLS/OPN COMMAND v \ DCO
Front Bus (89A) ISO OPN/CLS COMMAND v
(In-Case of O/D) DCO
Rear Bus (89B) 1SO OPN/CLS COMMAND v
(In-Case of O/D) DCO
Trf 1ISO (89LT) OPN/CLS COMMAND y
(In-Case of O/D) DCO
AutoTrip(86) relay reset from Remote v SCO §
3Phase R,Y,B -Current&Voltage,Active&Reactive v $
Power,PowerFactor,Max.Demand,Neu.Current Al/MV g




Fault Current Levels/Disturbance Record/ v
If Any Fault Graphs for Remote diagnosis purpose® Al
Transformer - RTCC/A-Eberle Signals
A-Eberle Unit Faulty/DC Fail SPI
Oil Temp Alarm v SPI
Oil Temp trip \ SPI
Winding Temp Alarm v SPI
Winding Temp Trip \ SPI
Buchlotz Alarm \ SPI
Buchlotz Trip \ SPI
PRD TRIP v SPI
OLTC OSR v SPI
MOG/LOW Oil level Alarm ) SPI
SPR Trip v SPI
OSR Main Tank v SPI
L/R Switch in Local/Remote v DPI
Auto/Manual Mode v DPI
Fan Fail v SPI
Tap Changer Fail \ SPI
OLTC Out of Step/Stuck Up/Motor trip v SPI
Tap Rise/Tap Low Command \ DCO/RC(
Oil Temp \ Al
Winding Temp \ Al
Tap Position V Al
Breaker ON/OFF v v DPI
Front Bus (89A) ISO ON/OFF (In-Case of O/D) v v DPI
Rear Bus (89B) 1SO ON/OFF (In-Case of O/D) v ' DPI
Earth Switch (89AE-1&2) - On/OFF (In-Case of O/D) v DPI
Earth Switch(89BE-3&4) - On/OFF (In-Case of O/D) v DPI
Breaker in service/Test (In-case of I/D BKR) v DPI
Trip Ckt Healthy \ SPI
Spring Charge \ SPI
Auto Trip(86) Operated \ \ SPI
SF6 Pressure Low/Lock Out v SPI
VT fuse-1 Blown \ SPI
VT fuse-2 Blown v SPI
Panel DC Fail SPI 2
L/R Switch in Local/Remote v v DPI ®
LBB Operated v SPI &
Relay Int Fault. SPI =
Over Current Operated v SPI
Earth Fault Operated \ SPI
BKR CLS/OPN COMMAND \ \ DCO
Front Bus (89A) ISO OPN/CLS COMMAND v
(In-Case of O/D) DCO
Rear Bus (89B) 1SO OPN/CLS COMMAND v
(In-Case of O/D) DCO
AutoTrip(86) relay reset from Remote \ SCO
3Phase R,Y,B - Current ,BUS PT-01 & BUS PT02 v
3Phase votages. Al/MV
Fault Current Levels/Disturbance Record/ v
If Any Fault Graphs for Remote diagnosis purpose* Al

Breaker ON/OFF v v DPI
Front Bus (89A) ISO ON/OFF (In-Case of O/D) v v DPI
Rear Bus (89B) 1SO ON/OFF (In-Case of O/D) v \ DPI
CAP Bank 1ISO ON/OFF (In-Case of O/D) \ \ DPI
Earth Switch On/OFF (In-Case of O/D) v DPI
Trip Ckt Healthy \ SPI
Spring Charge \ SPI
Auto Trip(86) Operated \ \ SPI




SF6 Pressure Low/Lock Out v SPI

VT fuse Blown \ SPI

Cap Discharge Time \ SPI

Netural Displacement \ SPI °
Panel DC Fail \ SPI 2
L/R Switch in Local/Remote Vv v DPI ‘_u?'
LBB Operated v SPI 2
Relay Int Fault. v SPI

Over Current Operated v SPI

Earth Fault Operated \ SPI

Under Voltage Prot.Operated \ SPI

Over Voltage Prot.Operated ) SPI

BKR CLS/OPN COMMAND \ \ DCO

Front Bus (89A) 1SO OPN/CLS COMMAND v

(In-Case of O/D) DCO

Rear Bus (89B) 1SO OPN/CLS COMMAND v

(In-Case of O/D) DCO

CAP Bank ISO OPN/CLS COMMAND v

( In-case of O/D) DCO

3Phase R,Y,B - Current&Voltage,Reactive v Al/MV

Fault Current Levels/Disturbance Record/ v

If Any Fault Graphs for Remote diagnosis purpose™® Al

BUS A (89A) ON/OFF Vi DPI
BUS B (89B) ON/OFF v DPI
Earth Switch (89LE) - 1 On/OFF Vi DPI
Earth Switch (89LE) - 2 On/OFF v DPI
BUS-A ISO OPN/CLS COMMAND Vi DCO
BUS-B ISO OPN/CLS COMMAND \ DCO

for remote diagnosis, etc,) from Numerical relays marked with

“ugn

Note: Analog signals (Fault Current levels/Disturbance records/If any Fault graphs

needs to be confirmed by vendor before finalize the

tender documents.




ANNEXURE-G----Battery charger LT and fire fighting Signals

Al - Analog Input/Analog Values
MV - Measured Value

MFM - Multi Function Meter
DCO - Double Command Output
DPI - Double Point Indication
SCO - Single Command Output
SPI - Single Point Indication

R-Phase Current MV/MFI
Y-Phase Current MV/MFI
B-Phase Current MV/MFI
Neutral Current MV/MFI
R-Y Phase Voltage MV/MFI
Y-B Phase Voltage MV/MFI Modbus
B-R Phase Voltage MV/MFI
Active Power MV/MFI
Reactive Power MV/MFI
Power Factor MV/MFI
Maximum Demand MV/MFI
THD MV/MFI

System ON \ SPI
FIRE Fighting in Progress \ SPI
FIRE Alarm/Common Alrm Operated v SPI
Cylinder Pr.Low 3 SPI
DC Fail 1 SPI
System Out Of Service v SPI
TCIV Closed \ SPI
FIRE System Tripping \' SPI

LT AC Fail SPI
R,Y,B Phase Current v Al

<

Battery CHG Mains AC Fail \ SPI
DC Mains Fail \ SPI
DC System Under Voltage \ SPI
Battery on Boost/Float v SPI
DC Syatem Earth v

Fault/Insulation Fail SPI Modbus
Charger Current \ Al
Charger Voltage v Al
Battery Current \ Al
Battery Voltage v Al
Load Current v Al
Load Voltage \ Al
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PRS-

Technical Spacification for 1T kY Tndoor Metering Crebica)

General Specifications
1.0 Scope of supply

Thes spegtheanon covars des gn, cagineerng and marofacture, assemoly. Lest ng a1 ~saculackyre's
works, packing, Lansportatior and dedwary te DRP_Z Stare § aite

2.0 Codes and Standards

Al Baterial againet ther wpecification shall confarm to the re.ceant *diaan slanazrds
Apternzlional Stancards wath latest amendneats froee fime B3 time, 0 al respects Sames g eegn
slandgrds are listed balow:

Standard '! £33 . i J

1 l 152427 1397 AL migld’ enciceee sdtchgaar ard cuntool guar
= :2_ TE205 a9 T Curresl rarsformears - -
2 e 315613942 Lorage teansformers
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11 —I—Ind.an Elrrt-uzity raleg
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“datenal canpreng to other intematicnally accapied standzsds, whizy easures cqual or beter
guel Ty rhan the staadards merntioned above weould he acteplable, sukject o pricr approwal o RRPL

It caze b-p Siduers wha wish to affey eralerd, conform ng e the other stanczeds, salent paints of
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ralevant seheduls ard aparsweal must be Laken fgr GHPL Coeng tendering sisge. Four copies of
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Techmeal Specification for L8 kY Induer Metering Cubical

3.0 Service Conditions:
The Kater ng Cugica' 22 ke supglied aganzt this specfication shal be sucatr's For satisfacioey
LOMnJaLE apeEratian wnegar the follawing seracd Casdit gns:

Al Mapieurm amoien wmpergtuce [Negree £) H
b Belative Homldity |34, 1H;
] Mawem anmee candal Cmme. 1150
d) taximum snnd prassure (KgfSg.Ti 130
el Mzzmory A Sode above migae e evel (2R 1900
Fi  Sewsdug level (Horanta AccelErabin:) 0.30

2y Chmatic Congtans © Radarglely Hot #nd lnon o tropica cliendte condug g bo rust ang
fungLs @ ol

iy Ref ambient Pax Temperature (Degers C &0l
i1 Tl ambreat Min Tanprratare (Degrag O a
4.0 Design Feature:

The dewgn ane menufactusing nf rhe reguired 11 <% hdoor SR Merarmg Cusizle sEall e
arcardance with the best eaginasning practices, w0 ensare satisfastory pefor oveae thrmughour i
igre 08 hfc

41 “ae CTeP7 Mergnag cubhic poshall ke carplere with all cnnparents amil aeocsscr g5, whch are
necessary Sor ther efficiant perlurnarte ard Trouble fres opeeation undor various agerating acid
slmosprens condiiors, speched ir clagse na 2

4 2 Some parly Lhat may nal e soecfica lyorcduced, et at'wrwiss Tonm pert of the £T,/PT dfatgarg
cuoicla as per standacd Dade and/or proteszional peactce andfor sre wecessory fer oaraper
gpe-ation of CT/PT Merenmy cubizle, 1st he consideed subject to BEFL acceprance ~he sutr=qsiul
Bide'e shall nat be 21 glhle for any ewtra chargas Tor such accessaries

4 ol kind al acresiorivs meke shall ke g per s green ie the Arnesare-L

5.0 Construction

9.1 11 kv Il roeteronE uls cle shall Pogse Three 831 ncs 110 Conent Trarsiarmear, 3 pnase
Patenial Transformer, tderer cbember anil prowsion fer tormvaaben of 11k WSELR0-md b
3CxAICrHmE X120 Catee.
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Technieal Specification fur 11 kY Indoor ¥etering Cubical

£ 2 The veiering cubitle shall be fab-icated waeh 3 Ornm SRCA theet, The aorc. shatl ke vermin
pract and 1etally erclaged. Tae genal s-ul have four separate oo Tpartrerds & Ewe carrpatmenss
alell be comadletzly segregated from cack athes The Lppey companenent ie. the "rretel
carmpartrert” ahal ba seltagle “or Acwiing 3 phase 3 wire Faergy Wstsr (enargy meted rot n
budee-'s scaae 2f sopply] and associaten winag, The Doaeer compactrment Le. the CT/PD
cormpdrtment shall houss 117 KY curraat sranstormers 03 nos.) and 3 phase potentel slaosloemer.
Twa cab'e compa-tmentz d tabie for t2ervinazion of 10kY, 30xI30=qn-m ta SCEACOsqm-- XL7E
ceble sha:l be provided for iacar g ne ouTgceg cables,

5.3 A weparate ang indepenc et verimin proof deaor oF 3l be provieed for meter comgairnent wath
provicion ol lockemg asd sealing arrangeswet The lciking arrargerecent shall Be jdentical to 1he
Inzkers provided w Banks thag are oparaboe woth Twd vees Twen 3ety of keps shall ba prow ded with
each ibicle. The megter crmpartment skall ke compleie v inckable anc s=afable with ar least ore
lack ng and twr sealirg srangemants ontho doar (0e ainges af the coacs sk all ba concealzd wvpe
Twazasthing coaeectizas shall also ne aravidad in the metes Corpartment o- warttrg Coor shal
alhe be prowgded with flesikle sathmg bragd. Sshe werer comoartment shall coaan hanger
arvangament ef slatted aopde for Moaupting meter sa that meter can be odfustad werpealy asil
hanzantaly [detifs of mownting srrangement wol e provides by BSEEY O catainss bebwesn all
pa-ts gnd covparents of apee sheuld comely with ralewant 15 standargd  The meter e ber shall
be of 1F5% patect.cn class, CT PT Cumaertmenl-IP 78, Cable Compacteacr IR 3%, &l joinss of
reesaring rudicle shall Be welded ro provide smple mechan cal sirangth Mo meeal sart or o nt shall
tawe aslbesd ariargerrnl xcept the frenl door.

5406 Mas Mg Lags sPal be orawded at the Lop of the mrepe-ing cobicle ‘or franspartatian, &)
ruts, Dialrs, flat and o na washaers shall be 55 onby gscept 1ernirztinn qois and Ba'ts Terrunabar,
tuts fnd Lol s vall he bages along weth reducar. Redeces b be wses Tor Lesrairation ¢l dierer ivoc
of cazle lugs af cable sice 31k, A0W15C 3gearm o A2RAO0 <amm calile Bimera bl woshers st o0
prowided for arh and svery 18 micztion.

1he Metar sompartroent shal” b2 pereaded st 3 owndow of sz 357 00 X 300 HIE mim
approvimzgoly with cagurless traasgaret goml ¢ skewts @nd wiee mash 57l B siobably “ised on
Cwe lroat doore of the merer comaart-re to phalie the meree reeder 10 note down the reating
Provisicn for rnounting seeial oot Yor mctar readiog shoultd %o be praaded an the doos af nerer
cr-rpart e

“TAPT camaart-neat shall he fab- catee alter bending he C3Ca%hevte or thege sicez ard fourth ide
thal be walgeil “0 maks the cemolete dusembly twrmoor proof Pressure release daecs) explosian
went shondd be provded cothe OT F1 compertment of the 100 side. Complete Weter ng cubizal
vgluding ralle ler-nination compariment most Be AFL3 intemal are bepe resten wilk top relezoe
vent to rel€ade b are N2 fas

—r
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Techmical Specification for 11 kY Indeow Muetering Cabicil

5.9 Cable termorat o con-panmments [for inromtisg ard oafgangl should have bottam cakle eetng
proes AT along wili glanc plate (3 Conm thwky wo table foo 216, 3ZRAEG sgrem o ATXA0TDsgmm
ALEE aduminum cakle aqa knackoul punch must be prov ded accardingly eight adjestaile HDPZ
c arpand support aerdngement seuld B prowded For bothowesomirg and outeoing cab es. cach
canle Term natinn campsrtments shawld nave §F east bwo saaling arrargerreats, Clearenee of cakble
box glar:] pate fraey ground shall o osubhciznt C0mMr romowem] for bending of 11KV Cable.
deight of calle tarrinatian aci-t from gland platz ande tae cable bos =hall oe S50em e it o,
JMSRaycham/K.D JosFimake  beots shacle be providdes for nroming anc gutasing  cadle
tarer it ons (B nas Fur each Metering cubice)

E& the Pzael zhall e xand Blasted a-d aunjartew 1o gevr wank orocess for sudace freptment, The
gawt szl be ogwder coatad wilb poree polyesier grede "7 strpclored finsh, The colcu- shade shell
Ba il 7032, Rivavam paint thicswes b M) nnerpns chall e regintaces.

5.7 The tofal heaght iacloching Bsse charne! sha'l not be moce tFas 2000rm Whith and depth
saulid be oo g acssibde and mav b2 increased sutably to actomomcalate SO PTR

52 &l the mncwng edass skall b prowaded with Polyetheosne Taam Gasoethrony glued to the
surfate, tomaks the retenng panel d.sd & vormin proo’

E.D A el doors musl b sapd wath Py yeihylens Foar Sagkes for cormer seolirg i prevent dust
and renstore encey Lo tha compatinens

L Lurrent trranstrormer

The =etensg cortsrt fransforners shia ] Be osetablo dor 12, 53Rz dhewgin system wiollage|
aHectialy faraec neulia systam “oe T sha'l be wangle corg, epoey cesin Last, COager waounid
B many Type with rated burdea 808 and acnaracy o4es I o bettar confor-rong to V2705 Fart-
LEND lstrumeat zecy by faoer 2ha!l be less than e acoal ot T s shauld nave salic copper aus
bar tyge promany termminals kar connechion with mgo bosbeesfEusinng fesmicdl Seconcary [ervirals
of LI sanu d Be o't of copper o brass The sha-s tir= conet reting ~f current trarsformer sha l
br it follewws,

I Frrd “ = Mk il 5 I
5. No l 1 Ratio short time rating 3 Size of main bushar

1 15754
2 A0FEN
4 Y S B semm l
il It 21ES For 3 aecantds
LS oA

C |
iggj.—; ::: — _| .-‘ICI x A ageam ;

A

-—
|

-
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Techmical Specification for [T kY Indouwr Metering Cubical

7.0 Potential transformer

The Potcatal Transformer shall be incoor dey tyoe Epoy ros nocast, Copper wound seilable ‘or 3
phace 12KV (masimern system voliagal. 5347 flfetively eartned nzutral syioem. The BT shall oe

cusnecied i star ta have ratio 1Thvfrd 7 L1003 % wetn Tated baorder of 2004 par plase and

qaer

Actrracy £ ans O 5 or betrer ¢onforming 1o 153235 (20 P& [ Provary terrinal of =27 s-oule Be of
vap e, Secnadary tzrmoaals of P7oshould e made af oppoe s o0 oress

bdagnr desigs oacameters for CT and PT are ag followes:-

e TR I- e > i é'i..'- = r -
I J :‘_E._ | Lon Hekl! | i i
 Morrinal hesic T Vo'tage (KW d s I
1 | s 11k T11kY
D inghe . allage [5v T
7 |‘|||.: sk System Yollage | T 126y -y
s — [
T i e fTariStar
; il Sing.e nhase ldoor 2T hrﬁ sirgle shase nariSto
3 _\ Arcyacy Class .54 ] £i
| & Rated fraguency R~y . SCH: _
| Rased
- aerundery ‘
i T !
» i | CUrIAng AR M
_ funp .
4 Rated contin.rcus Lhernal 12t manof rared A
| " | enrrers | primary Lurrent _
. & fAax Batia ecrpr As parls 270s g pRrat 31558
l_ 9 | Max Fhate angla arrcr o As opar 5 2705 Az per 18 3156 i
n Ratad bhurgden : LA A G opl (las, ICVAS phate ot 8 pt Lagl ‘
— i I _
| 1.2 tires conatinuons and 1.5
11 Sated wirlogpre factar M A ' s '
L | wriige e 4 times f3- 30secords
| 12 | Shoet bems cur-ant rating l
121 l Thermal rztiag ;.51uru'.-|de-:1  seetion WSa
54 her s of shorthiinge /A |

122 | Synavic raling

| Sne m auie hgY volrage
13 ponear frecueaty
wiliislane voltape

hertel carrent catiry,

_—— —_—
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Technical Specificatlon for 11 BV Indnar ¥etering Cubical

On pr mary warsd ng B rms l, TEEY 'rensd For 1
rragte foar 110 kw
13 L class
IEN i o 1

O gecondacy wonding kv arss minJsta

8N frms] dos 1 meaute
| Tor 11 kW class

FEV frTEl figr 1 minata

1.2/ B irpulse withabasd

132 78 kv ipeak) for 11 44 ¢ ass 7Ok (paak) Tar L2 W slas
waltape o )

14 Windirg materials I Copper [ Copoer

L Irsufation secarity facons =17 WA

Secorndary wrring ° CTy and P75 thal be dons Lk 2.5 53 e #WC i ated crbles with stranger
cappe conguctan OV aml P7owiiag shouls won i ndepandent ngid stee conduit pip=s of oppropniae
sige froey CTIPT comparnert 16 meler cemiarieiert Co=dut mpes shall oe elampes waith tha irog

wal' of ke pasel arid sP 1| be so fud F1pt naae 5T the wires car 3 Lampered from outgil e,

Cuverl bareformel aad Potental transtarmer sezonnsry wenng shall e colaor coded o5 paris and
shialf b suitably Feo-olad foe denntication Sa | nk ar best terminals shal ba priovides inwite (rarn
CISPT to eeler termonals & 1k ne of wives nust be terminated wilh pindning type lugs wirh progper
ferrale marking

an Bachine
4.0 BUsning

Bush ng shauale be made of harcaenetus spasy [ pobymanic matosigl ree froe laminations, cavitizs
Arid ather fA3ws e maefections Thal wight affecy the mesnaracs! or d e eckic quality. Hosmogs
sl be desigoed to Peee arrple insllan 2wl mechaniza, st-esgth and oty ‘or the 2oncitions
urdar whish they wel! héoysed

The hol gw Zast iesin epoiy huskives sha | conlaam kg 15 5027

Bk g L amp ng aceewsor g5, bols, studs et shabl oe bl cip ga van eod Al ke nuls gnd washer
shal e 33 204 &M ron pars sha! be hot bn aslvanized anc afl ooicks sl oe al-ight Al ouroeat
tarry ng cortact su-faces shall e bimetall ¢ type The creepage diztance ol tee Boch ng zhe Dnae Le
Bx3 [han 3 imrrky,

Bustitg zhal Ge tested nopfordancs welb 52009 Boutine as wel as teoe tesis reponls in
comfanm py sthodt 2320 shalk e furaishe:] 1o the purchager

] - __]
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Technical Specilication for 11 kY Indoor Meteriog Cubicnl

The asserakly camprising of the chassis, ‘rzmenda-h and the fued pars of the retal comng shall ke
provdat witk bwa separete 2arthing terwirals cof 3280 G St p. Thase terminals shall be oraovides
aeer ard abowe a | ather means oreweled for seouriag, ard ezithing melallc 20z osures (a-maar o-
othes metellic ceverage| or current- c2reying cables,

Too earthing Lerminals shall be readily access b'e =ne sa glaced that the garll connaction of 1he CFf
2T charlar m maintair et sebevihe covar Srany othar mavable part s &maved.

The ¢arth ag teermingls shall be prolected againsg carrozion and shal be medal'ically cesn. Lhndes ne
sncuratances shall o rmcvah e metal part of the enclosurg baonsulsted from the pas ranigitg The
sdrthng t2rmimnd 5 wnen tar movakla part is o° pace

2nas tor aaca teirsinal G1ALA Mg ane Balzs shall be proviced jlong with 5086 S1 &g Tesmnals
b faiate the strip canmecsian bo eround by BR™

The 'E'Elr”lil"g_ termina 5 yha | be Iﬂ‘E‘I"Il.IFiEd b"' P n g "._"l" 1he 'ﬂ.lr'n'\:"_";l rrearked im A IE'E.”J‘E‘ anid o iale
eenines on of &pacert o tha Eerrming's

Mo juint in Fae porndry waandese 28 CT shall ae zcceplatite Connarsion Selwean O Zeemonal =nd
bushing teremvaly skell br dore with 50 copper bus bar of adenquate wge 35 par the Lablz given in
the specif calior [refer classe roo 3 Fles h'e copper strp [/ rass @re pat acr=ptable far ononary
carnasnen PT shauld by conaected oo primary Dot Bar through bus kar o sppraoniate e
[cormeltions wi g Nexib e conducrs: are eat aczoarable) AN Bus bars!zooesections in the TP
rompartment sha | be epcapralated i spony.

12.0 Provision for sealing

Holan nu, st oe proviged for the purpose of sealing vwng the seaicg wee of 3 ply on the follawng
COmEA T e by
A Meterdgrnoanman

¢ anecan ng ceblecempatmrent
¢ {ulpoing cablecorrpartment

13.0 Name Plate and Marking

The mateng c2bw'ei shall e provided woth @ rov-deracszhle teoe naneplatz wits =gibic and
ingelib’e maiking ot the Tallew azdetails



BSES

Technical Speeification for 11 kY Indasr Metering Cehicil

BHHLFrOgerty

Supal:ee’s nama

F.O. No. & vear of manalacouong

Sr M. ofpancl

v, Farticulars cfCT75 sueas ratio, WA buadea, accaracy <lass, 90 wating, 3IL
F. Farlicilars ot PT's sucit a: rabg, acTuragy Class, WA aude 00,
E. Standard connect cndiagram

h Cawsumer accolntme

i Senctionecloac.

i Cateof relaase afcornechian.

k. Circuil diagrare a'ong with IT 2T -27irg cetails.

| 1P deta]s

m. wolkzge rat ng

an oo

Mame plate having con-piate data skal be pegwicled outsge a5 we las nsice “ha r-ete<iag cubizle at a
suitable placa where it fan be easi v read Joeee plat® shal ae anodized &'uminiur fixes on Lhe
earipaure shest woth welded arrangement sathat e case name platz is ramoved o pessage holes are
luft

In adaition bo aarealate, CT -a5ig ol Lhe cubpcle should o :nda iby marked in halc ancthe ©7 0PI
compartyeat Lakels anc eclor cading should se pravided fos phase iwencifization

O 2hiby Sosunarye

Wenaer iality Flan T be subriitted lor purchasar approva

lspertion Poiacs To bz erwinally -dentified & agread ivqua ity plan

i

15.0 Testing, Inspection and Physical Inspection:
Tha Weeiinrg cubesle shall be syl ecied wathe Tollowing tests

[
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Technical Speeification for 11 kY ldoor Metering Cu bacal

! | a.  Metering cubicle snallbe type bester a5 peri5 3427

b. 21 angd PTz szl oo type tested a5 oor 122099, 155821,
VAPTIE end 1R315865 1SC 2054 7 respectivaly.

S Bushings stal' be bype tested v asco-dznca weth 15 2090E |5
2R21,12C a0Gd !

d  Typesasts shauld rol perta 16 poriod e3cher that five
YEIrs,

£ Ingasa beae test rzport is more bar Tiee pears old, Eidden
has ta crndlyct the tepe tesl rom CPRIFERDS, rom BHFL

l samle pnaccardance 1o 15, [ED as weel oy B3IFL “aquiremznt

Yeithaut any zock v plication ta DRPL

| 4 Type teat .
nacd b Belosy et e ed 1eets must be the par o teae 12 |
! renam i complete relering cudacal
£ rrernzl Arc test 1I21KASD SeC) MUEE o8 AFLE bype. A0 1eloguel
went rgs] g attopaf the cobcal cnly. Batta o releesc weim
l wil rol e acce predl
P tost
Lhort Saecu b rest [2TKAS3 o)

Coprtrgct Sesstaney Measurerort (CRR)

Temperaturo rise tesk .-
Metening cubic = <hall be wested as per 15 3427 0% M0UTE S
G711, FC e0na?

1 l b ITard Fised! ae tectad iv Jocardance weh 1527055 ard

e -1

53106 regaeriively.

Tempe i u-e rse tesb w i Fgee to be carred cut cusing
InspRc LG o warc e had s

d  Cudiag.mpecton a lugal e ard acceplasce Tests sholl be
| | ca“ried aut in presrace of represrataloe of purasase-

1

I o, INSpear iy

2. Complate verd catiors af RBaw maleng s oporalase ane tes:
cerfificate

a Chorks of2l mewnt ng plates / dascensrs

b Checki~g of components as pEM Crawing,

C  Flagzrcal circuits fasterers tightness f surtage ared
Plgs cal Irsnecnicn rondacts,

d. Labels ! demtificaner S nanwpanes

¢ Mldocis rhecks - salery and acress bility.

Panal sueface finisy ; smdokaress.

T

—.

16.0 Packing

171 ‘ruafklﬂg Fratect on ;-".gain:r T4 AT EiA = TH r:ﬂﬂ'lF.\ﬂﬂ_l-SE_ MEAYY TAAE, bres ka Ao and vibsaligen
I
oz Facking for Robst weoder roc-returrable pachaes casa wath sl the
i =g | _ _ — |

12
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Technival Specification for 11 kY [ndoor Xetering Cubical

MG ESSOrEs ANl
REAATES

protaciian meationed aboye ard identificar on Label emenbicredin
the ol Mo 4

15,3 Pachinp
idenhificarior _akal

17.0 Shipping

In 2as- aerking case, fol caing details ate régu.red

w. Indiv dual setial no

b Furrkaser’s name

c. FOngalong with dage an; SaP codr
4. Equiarent Tsg o il aey

2.  Leslinahon

F

£ Agdress of mawwleciurer/Sapptisr i agans
ho Country of Cagen

1L kdaneh 97 veer of maaufacterer

b Grosi aosd Met weeigat i logegm

b Al nEoEfsay S EINE ant wlacking et g
| Al ~epcessay wlordgae nirudiiors

. Case medsuramant |

17.1 I Shipping

T bodders shall escertam 30 anaaly date and Jafiqitely hefore I
the cammencement of marufacture, ary Transport hovfatons

such @s e, dinee nhig s, read ol lee s, overhean linges, irae
access obo trom o e mavulartaring pldt cothe progect s te. Bideei
sheil lureish the confwetion that the oroposed packuges can be
gaf=ly trarspartad, asnarmszlar gueeriire sac4Ag s, g ta the sie,
Ang modiicatiors seguircd inthe infrasructuse o cost theres?

n this canrerfiae saell be bieug st to the nghce of the Pochaser

172 Hackirp

The seller shall ke responsbie for 2% nd ol frans® camage dno
srzl ne repfaced by selioe al brze of costof dny.

18.0 Handle and Storage

! 13.1' i Hanci'ninnr: 2nd a | Manufacke rer leatructior small e followed. Qe loil handling amd

strase

sroraga instruclioce shasr Smanral neads ta be ferpiched baforg
cam e nreEmen: of suoply.

-
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Technical Specification fur 11 kY Indoor Medering Cobaca |

viations
) e ALIons 1o this spesficltion shall Be isted separately by bdder clause wiss
[ format giver belga clase no- 20027 along swathoasat nnal cMer and has to <uBomg cowe et
‘ along wrh BEinfguarat:cn BRPL will review Lhe dewviahons aad  f BIFL i agreed with the
Sewatgn, wellar hasac tahe weiteen canfirmat en tram 3P on sewaton during, leader
£valeangn
b I the absenze of any separate fist of dew atioos from tee dders with bid as weeld a2
l 181 werittan conliveeation fram HE2L oo devizt.oqs 0w | 2 3ssemied by the 3uwer that the

Selar conping @ity the Specil-cat-an ofly.

) Aty leviat ons renpaeed onary ctees sabamted Bild gocuments [iean flled TP
Catalag, BIFL 2id aapraeal, boayver' sise lees stand2ials 2k ) by s lar wothaul se oarata
cewation shzets will not consider a5 a dewation fram thes 1ece spes at any 57ape ot

Canlaagt I

Duwigtior sheer format.

:SI_N-:A.— Documel Manz | Clause N | Davalion | Reason | Merit to E-FE_FL|

Male List of Accossaries

I C _ 53 | i
Pragat
\ = T wFT

vl et ard taawe |

b2

Fragati

' FT NPT
G har) and bgswell -
|— 3 _I Wire [Lopoer) J __ hayalls |
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Techrical Specificsttion for 11 kY Tndeor Metering Cubical

Make List of Accessaries

Descriptions
I Fu'yrab
.: Aaycliem
dq Eoot ipA T
l . T K. toshi
‘ . Vedanta . ___
5 | Copper - Hindzlcn . _
l . _J__ - Hindustan l::l-,u;:vl_':
_E. l lepvinal Bock | Canme L iwall i aga 9
; bsulatar o __Bgrya 3irz
5 Faint make as zaPaints g
I R | Desgar Paints
L o SAlL
T | CRA Shee) Tata
i | Lol I
{ Gadrei : |
.a Lark * Harvisan
' . Ak
Li- J _ J Sazu L
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