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Bid Number: GEM/2022/B/2063924
Dated: 24-03-2022

Bid Document

Bid Details

Bid End Date/Time

04-04-2022 16:00:00

Bid Opening Date/Time

04-04-2022 16:30:00

Bid Life Cycle (From Publish Date)

90 (Days)

Bid Offer Validity (From End Date)

75 (Days)

Ministry/State Name

Ministry Of Heavy Industries And Public Enterprises

Department Name

Department Of Heavy Industry

Organisation Name

Bharat Heavy Electricals Limited (bhel)

Office Name

10250020-pem, Noida

Total Quantity

31000

Item Category

1.1 kV Copper conductor PVC insulated Innersheath PVC
type ST1 Outersheath PVC Type ST1 with FRLS property
Unarmoured Control cable, 1.1 kV Copper conductor PVC
insulated Innersheath PVC type ST1 Outersheath PVC Type
ST1 with FRLS property Unarmoured Control cables

BOQ Title LT PVC CONTROL CABLE
Years of Past Experience required 1 Year (s)

MSE Exemption for Years of Experience and No

Turnover

Startup Exemption for Years of Experience No

and Turnover

Document required from seller

Experience Criteria,Past Performance,Certificate (Requested
in ATC),Additional Doc 1 (Requested in ATC),Additional Doc
2 (Requested in ATC),Additional Doc 3 (Requested in
ATC),Additional Doc 4 (Requested in ATC),Compliance of
BoQ specification and supporting document

*In case any bidder is seeking exemption from Experience /
Turnover Criteria, the supporting documents to prove his
eligibility for exemption must be uploaded for evaluation by
the buyer

Past Performance

10 %

Bid to RA enabled

Yes

RA Qualification Rule

50% Lowest Priced Technically Qualified Bidders

Primary product category

1.1 kV Copper conductor PVC insulated Innersheath PVC
type ST1 Outersheath PVC Type ST1 with FRLS property
Unarmoured Control cables

Time allowed for Technical Clarifications
during technical evaluation

7 Days
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Bid Details

Payments shall be made to the Seller within 90 days of
issue of consignee receipt-cum-acceptance certificate
Payment Timelines (CRAC) and on-line submission of bills (This is in
supersession of 10 days time as provided in clause 12 of
GeM GTC)
Evaluation Method Total value wise evaluation
EMD Detail
Required No
ePBG Detail
Advisory Bank State Bank of India
ePBG Percentage(%) 3.00
Duration of ePBG required (Months). 27

(a). EMD & Performance security should be in favour of Beneficiary, wherever it is applicable.

Beneficiary:

MANAGER

10250020-PEM, Noida, Department of Heavy Industry, Bharat Heavy Electricals Limited (BHEL), Ministry of Heavy

Industries and Public Enterprises
(Manish Kumar Sinha)

Splitting
Bid splitting not applied.

Reserved for Make In India products

Reserved for Make In India products Yes

MSE Purchase Preference

MSE Purchase Preference Yes

1. Experience Criteria: In respect of the filter applied for experience criteria, the Bidder or its OEM {themselves or
through reseller(s)} should have regularly, manufactured and supplied same or similar Category Products to any
Central / State Govt Organization / PSU / Public Listed Company for number of Financial years as indicated above
in the bid document before the bid opening date. Copies of relevant contracts to be submitted along with bid in
support of having supplied some quantity during each of the Financial year. In case of bunch bids, the category of
primary product having highest value should meet this criterion.

2. Bid reserved for Make In India products: : Procurement under this bid is reserved for purchase from Class 1
local supplier as defined in public procurement (Preference to Make in India), Order 2017 as amended from time
to time and its subsequent Orders/Notifications issued by concerned Nodal Ministry for specific Goods/Products.
However, eligible micro and small enterprises will be allowed to participate. The minimum local content to

qualify as a class 1 local supplier is denoted in the bid document. All bidders must upload a certificate from the
OEM regarding the percentage of the local content and the details of locations at which the local value addition is
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made along with their bid, failing which the bid is liable to be rejected. In case the bid value is more than Rs 10
Crore, the declaration relating to percentage of local content shall be certified by the statutory auditor or cost
auditor, if the OEM is a company and by a practicing cost accountant or a chartered accountant for OEMs other
than companies as per the Public Procurement (preference to Make-in -India) order 2017 dated 04.06.2020 . In
case Buyer has selected Purchase preference to Micro and Small Enterprises clause in the bid, the same will get
precedence over this clause.

3. Purchase preference to Micro and Small Enterprises (MSEs): Purchase preference will be given to MSEs as
defined in Public Procurement Policy for Micro and Small Enterprises (MSEs) Order, 2012 dated 23.03.2012 issued
by Ministry of Micro, Small and Medium Enterprises and its subsequent Orders/Notifications issued by concerned
Ministry. If the bidder wants to avail the Purchase preference, the bidder must be the manufacturer of the offered
product in case of bid for supply of goods. Traders are excluded from the purview of Public Procurement Policy for
Micro and Small Enterprises. In respect of bid for Services, the bidder must be the Service provider of the offered
Service. Relevant documentary evidence in this regard shall be uploaded along with the bid in respect of the
offered product or service. If L-1 is not an MSE and MSE Seller (s) has/have quoted price within L-1+ 15%
(Selected by Buyer)of margin of purchase preference /price band defined in relevant policy, such Seller shall be
given opportunity to match L-1 price and contract will be awarded for 100%(selected by Buyer) percentage of
total QUANTITY.

4. Estimated Bid Value indicated above is being declared solely for the purpose of guidance on EMD amount and
for determining the Eligibility Criteria related to Turn Over, Past Performance and Project / Past Experience etc.
This has no relevance or bearing on the price to be quoted by the bidders and is also not going to have any
impact on bid participation. Also this is not going to be used as a criteria in determining reasonableness of
quoted prices which would be determined by the buyer based on its own assessment of reasonableness and
based on competitive prices received in Bid / RA process.

5. Past Performance: The Bidder or its OEM {themselves or through re-seller(s)} should have supplied same or
similar Category Products for 10% of bid quantity, in at least one of the last three Financial years before the bid
opening date to any Central / State Govt Organization / PSU / Public Listed Company. Copies of relevant
contracts (proving supply of cumulative order quantity in any one financial year) to be submitted along with bid
in support of quantity supplied in the relevant Financial year. In case of bunch bids, the category related to
primary product having highest bid value should meet this criterion.

6. Reverse Auction would be conducted amongst first 50% of the technically qualified bidders arranged in the
order of prices from lowest to highest. Number of sellers eligible for participating in RA would be rounded off to
next higher integer value if number of technically qualified bidders is odd (e.qg. if 7 bids are technically qualified,
then RA will be conducted amongst L-1 to L-4). In case number of technically qualified bidders are 2 or 3, RA will
be between all without any elimination. If Buyer has chosen to split the bid amongst N sellers, then minimum N
sellers would be taken to RA round. In case Primary products of only one OEM are left in contention for
participation in RA based on lowest 50% bidders qualifying for RA, the number of sellers qualifying for RA would
be increased to get at least products of one more OEM (directly participated or through its reseller) if available.
Further, if bid(s) of any seller(s) eligible for MSE preference is / are coming within price band of 15% of Non MSE
L-1 or if bid of any seller(s) eligible for Make in India preference is / are coming within price band of 20% of non
MIl L-1, then such MSE / Make in India seller shall also be allowed to participate in the RA process.

1.1 KV Copper Conductor PVC Insulated Innersheath PVC Type ST1 Outersheath PVC
Type ST1 With FRLS Property Unarmoured Control Cable ( 25000 pieces )

(Minimum 50% Local content required for qualifying as Class 1 Local Supplier)

Brand Type Unbranded

Technical Specifications

Specification Document View File

BOQ Detail Document View File

Advisory-Please refer attached BOQ document for detailed consignee list and delivery period.
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https://mkp.gem.gov.in/uploaded_documents/51/16/877/OrderItem/BoqDocument/2022/3/24/technical-spec_2022-03-24-10-35-13_18e22e9b94d4fb6ed686f1ba21c692cf.pdf
https://mkp.gem.gov.in/uploaded_documents/51/16/877/OrderItem/BoqLineItemsDocument/2022/3/24/boq_item_sample_file_2022-03-24-10-35-13_804593978dfc21a4e32a0558f0770413.csv

Consignees/Reporting Officer and Quantity

Taisum

STPP (NTPC), BHEL site office,
Tandwa, Dist. - Chatra,
Jharkhand, Pin - 825321

Consignee/Reporti . .
S.No. ng Officer Address Quantity Delivery Days
825321,BHEL SITE OFFICE,
Construction Manager, BHEL
1 Mridul Kumar 3X660 MW NORTH KARANPURA 25000 180

1.1 KV Copper Conductor PVC Insulated Innersheath PVC Type ST1 Outersheath PVC
Type ST1 With FRLS Property Unarmoured Control Cables ( 6000 pieces )

(Minimum 50% Local content required for qualifying as Class 1 Local Supplier)

Brand Type

Unbranded

Technical Specifications

Specification Document

View File

BOQ Detail Document

View File

Consignees/Reporting Officer and Quantity

Advisory-Please refer attached BOQ document for detailed consignee list and delivery period.

Taisum

STPP (NTPC), BHEL site office,
Tandwa, Dist. - Chatra,
Jharkhand, Pin - 825321

Consignee/Reporti . .
S.No. ng Officer Address Quantity Delivery Days
825321,BHEL SITE OFFICE,
Construction Manager, BHEL
Mridul Kumar 3X660 MW NORTH KARANPURA 6000 180

Buyer Added Bid Specific Terms and Conditions
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https://mkp.gem.gov.in/uploaded_documents/51/16/877/OrderItem/BoqDocument/2022/3/24/technical-spec_2022-03-24-10-35-13_18e22e9b94d4fb6ed686f1ba21c692cf.pdf
https://mkp.gem.gov.in/uploaded_documents/51/16/877/OrderItem/BoqLineItemsDocument/2022/3/24/boq_item_sample_file_2022-03-24-10-35-13_804593978dfc21a4e32a0558f0770413.csv

Scope of Supply

Scope of supply (Bid price to include all cost components) : Only supply of Goods

Inspection

Nominated Inspection Agency: On behalf of the Buyer organization, any one of the following
Inspection Agency would be conducting inspection of stores before acceptance:

Pre-dispatch Inspection at Seller Premises (applicable only if pre-dispatch inspection clause has been
selected in ATC): At Vendor's works by BHEL/TPIA

Post Receipt Inspection at consignee site before acceptance of stores: NA

Certificates

Bidder's offer is liable to be rejected if they don't upload any of the certificates / documents sought in the
Bid document, ATC and Corrigendum if any.

Generic

Bidders are advised to check applicable GST on their own before quoting. Buyer will not take any
responsibility in this regards. GST reimbursement will be as per actuals or as per applicable rates
(whichever is lower), subject to the maximum of quoted GST %.

Generic

OPTION CLAUSE: The Purchaser reserves the right to increase or decrease the quantity to be ordered up
to 25 percent of bid quantity at the time of placement of contract. The purchaser also reserves the right to
increase the ordered quantity by up to 25% of the contracted quantity during the currency of the
contract at the contracted rates. Bidders are bound to accept the orders accordingly.

Certificates

The bidder is required to upload, along with the bid, all relevant certificates such as BIS licence, type test
certificate, approval certificates and other certificates as prescribed in the Product Specification given in
the bid document.

Generic

While generating invoice in GeM portal, the seller must upload scanned copy of GST invoice and the
screenshot of GST portal confirming payment of GST.

Buyer Added Bid Specific ATC

Buyer uploaded ATC document Click here to view the file.

Buyer Added Bid Specific ATC

Buyer Added text based ATC clauses

1. Only Class-1 Local suppliers are eligible to bid for subject GeM tender / bid. Minimun
Local Content required for qualifying a bidder as "Class 1 Local Supplier" is 50%.

2. Performance Security amount i.e. CPBG @ 3% of the value of Contract shall be applicable.

Initial e-PBG validity: Initial ePBG validity shall be 27 months from PO date for Main supply
(Considering 3 months in getting drawing/ Documents approval from customer/BHEL + delivery
period of 4 months + 18 months guarantee period + 2 months claim period is already mentioned
in GTC cl no. 7. ii GeM 3.0 Version 1.21). However, BG will be released only after completion of all
contractual liability or guarantee period whichever is later.

3. Payment Terms: Payments shall be made to the Seller within following no. of days of issue|o
consignee receipt-cum-acceptance certificate (CRAC) and on-line submission of bills (This is
supersession of 10 days’ time as provided in Cl. No. 12 of GeM GTC): -
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https://fulfilment.gem.gov.in/contract/slafds?fileDownloadPath=SLA_UPLOAD_PATH/2022/Mar/GEM_2022_B_2063924/CLM0010/ATC_ff1c5b1c-b734-4da1-941b-ebf642698748_MANISHKUMARSINHA.docx

i) 45 days for seller qualified and registered as Micro or Small Enterprises as per MSMED Act
ii) 60 days for seller qualified and registered as Medium Enterprises as per MSMED Act
iii) 90 days for Non-MSME

Supplier has to provide Original Tax invoice, Packing List, LR/RR, CRAC, Insurance intimatign
Guarantee Certificate, E-way bill (as applicable) for payment. Provision of offline payment in GeM sha
be utilized.

Terms of Delivery: As per Cl. No. 13 of GTC on GeM (i.e. Free Delivery at site basis includip¢
loading). However, Transit insurance shall be in the scope of Seller and unloading of items at delivgn
point shall be in the scope of BHEL. Bidder to quote prices accordingly.

Delivery Period: Delivery period for sake of GeM bid shall be chosen as 999 days from PO date.
This is Indicative only. However, this period shall not be considered for Delivery and Delay analysis
purpose.

For Delivery and delay analysis (LD) purpose, Delivery Schedule shall be within Four (04) months fran
the date of CAT-1 approval of Primary drawing / documents or BHEL manufacturing clearance
whichever is later, subjected to drawing / document submission / re-submission schedule as

stipulated. In case of any delay in submission / re-submission of "PRIMARY" drawings/ documents, the
same shall be reduced from the given delivery period. Delay in BHEL's comments/ approval beyond [L
days shall also be considered for delay analysis.

TYPE TEST CERTIFICATES - Within 1 week after conduction of type test.

List of applicable drawing shall be as under:.

Sl. No. [ Drawings/Document Primary/Secondary Drawings

Description /

Document Number

Technical Data sheet - LT PVC Contrp PE-V0-405-507-E131

cables Primary

Cross-sectional Drgs.- LT PVC Control PE-V0-405-507-E133

Cables Yy :

followings

Quality Plan - LT PVC Control Cables ) PE-V0-405-507- also to b
Primary E915* noted : -

Steel drum drawing - LT PVC Control PE-V0-405-507-E135

Cables (if applicable) Secondary a) The e

Type Test Reports - LT PVC Controbecondary PE—V0—405—507—E134§e£'32ed i

Cables fc?r

completion of the deliveries. Deliveries to start progressively so as to meet the completion schedulel
b) The delivery conditions specified are for contractual LD purposes, however, BHEL may ask for earl
deliveries without any compensation thereof.

c) Non-applicable drawings shall be decided during bid evaluation.
d) Wherever schedule of drawings / documents submission / re-submission is stipulated in th
Technical Specifications, same shall be superseded by delivery specified in NIT.
e) Vendor to start manufacturing activities only after obtaining specific manufacturing clearance frgn
BHEL Purchase group.
f) In case BHEL manufacturing clearance date is later than the date of Cat-1 approval of Primar
drawing/documents, then the contractual delivery period will be calculated by setting off the time ga|
between Cat-1 approval date of Primary drawing/documents and the manufacturing clearance dage
from any delay by vendor in submission/re-submission of Primary drawing/documents.

Liquidated Damage: Following LD clause shall be applicable -

Purchaser reserves the right to recover from the Seller / Contractor, as agreed liquidated damages gn
not by way of penalty, a sum equivalent to half (*2) percent and applicable GST thereon, of the tofe
supply contract price excluding GST per week or part thereof, subject to a maximum of ten (10
percent of the total main supply contract price excluding GST, if the Seller/ Contractor fails to delive
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10.

11.

12. Evaluation shall be on the basis of total all inclusive, landed price at consignee's destination
(refer Cl. No. 6 of GTC of GeM).

13.

14.

any part of the ordered goods/stores within the period stipulated in the Order/ Contract.
NOTES:

i. LR/RR date for indigenous supplies (Bill of Lading/AWB for Foreign supplies) shall be treated as th¢
date of dispatch for levying LD. However, if receipted LR date for indigenous supply is beyond 30 dgy
for FTL / 45 days for PTL from the date of LR (PTL to be clearly mentioned in LR), such excess perio:
shall be considered for LD purpose irrespective of dispatch date. Import General Manifest (IGM)/Bill| c
entry date (whichever is earlier), for foreign supplies, is beyond 90 days from the date of Bill|c
Lading/AWB, such excess period shall be considered for LD purpose irrespective of dispatch date.
ii. In case of any amendment/ revision, LD shall be linked to the amended/ revised contract value ani
delivery date(s).

iii. If Order/ Contract involves two or more Units/ Sets/ Lots/ Stages, then Liquidated Damages shall o
levied on order/ contract value excluding GST of the delayed Unit/ Set/ Lot/ Stage, provided deliver
stipulated in the Order/ Contract is Unit/ Set/ Lot/Stage wise, however total LD amount shall be limite:
to 10% of total order/ amended order value excluding GST of delayed Unit/ Set/ Lot/Stage. An
subsequent lot released (not envisaged in original contract) due to increase in quantity withi
permissible quantity variation shall be treated as separate lot for the purpose of LD.
iv. The sum specified above is not a penalty but a genuine pre-estimate of the loss/ damage which wil
be suffered by purchaser on account of delay on the part of the Contractor/Seller and the said amoun
will be deductible without proof of actual loss or damage caused by such delay.

Guarantee Terms: As per Cl. No. 10 of GTC on GeM for the bid. However, Guarantee & Warrantg
time period shall be 18 months from the date of last supply in the contract.

~

PVC shall be applicable as per enclosed PVC formula. PVC shall be payable within agrep:
contractual delivery period. In case of delay attributable to vendor, for the payment purpose, the PV
shall be calculated based on rates applicable as on the date of expiry of contractual delivery date|o
actual delivery date whichever is beneficial to BHEL.

Quantity Variation: The Purchaser reserves the right to increase or decrease the quantity to
ordered up to 25% of bid quantity at the time of placement of contract. The purchaser also reservye
the right to increase the ordered quantity by up to 25% of the contracted quantity during the curren
of the contract at the contracted rates. Bidders are bound to accept the orders accordingly.

kel

Any other special major condition:

(i) Bidders to provide detailed break-up of quoted prices in Ex-works, freight & Tax components.
(ii) Bidders to submit applicable Freight % & GST % included in their prices during tender clarificatipt
stage.

(iii) Packing Instructions and other parameters, if any, shall be as per Technical Specification.

This is a conditional tender enquiry. Financial bid opening (Part-1l) of a bidder shall be subjected to th
following:

i) Techno-Commercial evaluation by BHEL.

ii) Clearance from NTPC as per Provenness Clause mentioned at sl. no. 5 of Vol-Il of
Technical Specification.

iii) Offered item should mandatorily conform to PP-MII order provisions.

iv) Approval of vendor by the end customer i.e. NTPC. Vendor is required to submit the Credentials 3
per Performa for vendor approval i.e. NTPC's sub-supplier questionnaire enclosed.

[

This item /package / system falls under the list of items defined in para 3 of ministry of financ
guideline dt. 20.09.16 (Procurement of items related to Public safety, Health, Critical Securt
operations & Equipment etc.) & hence criteria of prior experience/Turnover shall be same for all the
bidders including start-up/MSME.

For this procurement, the local content to categorize a supplier as a Class | Local Supplier an
Purchase preference to Class | local supplier, is as defined in Public Procurement (Preference to Mgk
in India), (PPP-MII) Order 2017 dt. 16/09/2020 issued by DPIIT. In case of subsequent orders issued b
the nodal ministry, changing the definition of local content for the items of the NIT, the same shall |b
applicable even if issued after issue of this NIT, but before opening of Part-1l bids against this NIT.
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15.

16.

17.

18.

19.

20.

Only Class-I local suppliers are eligible to bid in this tender.
Regarding verification of local content, the local supplier at the time of tender, bidding or solicitatipt
shall be required to provide certification as per para 9 of PP-MIl order revision dated 16.09.2020.

Bidders to ensure that Third party / customer issued certificates being submitted as proof of PQI
qualification should have verifiable details of document / certificate issuing authority such as namgq ¢
designation of Issuing Authority and its organization contact number and email Id etc. In case th
same found not available, Purchaser has right to reject such document from evaluation.

Bidders to,
¢ ensure compliance to Ministry of Power (MoP) Order No. 25-11/6/2018-PG dt. 02/07/2020 & Orde
No. 11/05/2018-Coord. dt. 23/07/2020, if applicable.
¢ ensure compliance of Ministry of Finance (MoF) Order (Public Procurement No. 1 & 2) F. No
6/18/2019/PPD dt. 23/07/2020.
¢ to submit “Model Certificate for Tenders” as per Annexure-lll of Ministry of Finance (MoF) Ordgi
(Public Procurement No. 1 & 2) F. No. 6/18/2019/PPD dt. 23/07/2020.

Note: Subsequent orders/circulars to be checked and to be complied.
Due to COVID-19 pandemic condition prevailing in the country, BHEL-PEM may go for Remagt¢
Inspection of Offered items, if required. Vendors are requested to be equipped with the

facilities/gadgets as indicated in the guidelines to take up the inspection REMOTELY.

Link for Remote Inspection Guidelines :
https://pem.bhel.com/Documents/VendorSection/Vendor/Guidelines.pdf

Inspection call to be raised by bidder on BHEL CQIR portal (details shall be shared at the of executio
of order) and Inspection agency shall attend at the inspection within seven (07) days of the date joI
which the material is notified as being ready. In case of delay in witnessing of inspection beyonc
stipulated time (i.e. 7 days from the date on which the material is notified as being ready), by BHE
arising due to reasons not attributable to vendor, BHEL will extend the delivery period for such dela
in carrying out inspection. If BHEL is not able to witness inspection up to 15 days then in addition|t
delay beyond stipulated period, extension in delivery time of 07 days for arranging fresh inspectio
will be given.

When the tests have been satisfactorily completed at Seller/ Contractor's works, the Inspection Ager
shall issue an inspection report that effect within seven (07) days after completion of the tests, but i
the tests were not witnessed by the Inspection Agency or his representative, the material acceptanic
report would be issued within seven (07) days after receipt of the test certificates by the Purchaser.

.0

Purchaser will issue MDCC to the Seller/ Contractor within 7 days based on inspection report/ tés
certificates/Certificate of Conformance as applicable. In case of delay in issuance of MDCC beyond °
days stipulated time (i.e. from the date of successful inspection report), by BHEL arising due |t
reasons not attributable to vendor, BHEL will extend the delivery period for such delay in issuin
MDCC. If BHEL is not able to issue MDCC up to 15 days then in addition to delay beyond stipulate
period, 7 days’ additional time shall be given to vendor to facilitate the vendor for arranging logistic
arrangements.

The Bidder declares that they will not enter into any illegal or undisclosed agreement |o
understanding, whether formal or informal with other Bidder(s). This applies in particular to pricgs
specifications, certifications, subsidiary contracts, submission or non-submission of bids or any othe
actions to restrict competitiveness or to introduce cartelization in the bidding process.
In case, the bidder is found having indulged in above activities, suitable action shall be taken by BHE
as per extant policies/guidelines.

Bidder to note that Technical PQR shall not be applicable for this tender. However, Clearance fron
NTPC as per Provenness Clause mentioned at sl. no. 5 of Vol-ll of Technical Specificatign
shall be required. This will supersede the Experience and Past Performance Criteria of GeM.

Following BOQ Notes shall remain applicable: -

8/11


https://pem.bhel.com/Documents/VendorSection/Vendor/Guidelines.pdf

Quantities indicated above shall be known as Order Quantities. The variation in quantities shall b
as per NIT.

- The bidder shall indicate the unit price of each type and size of cables listed as per the BOQ-Cum
Price Schedule. The unit prices shall apply for adjustment of variation in quantity as stipulated in NJT
Manufacturing of the cables shall be taken up by the successful bidder only after approval|c
technical and quality documentation. Subsequent gty. shall be cleared for manufacture based r
progress of engineering & site requirements.

- The standard drum length shall be 1000 meters as indicated above. Tolerance on individual dryn
length shall be £5%.

- Overall tolerance on total dispatched quantity of each size shall be (-) 2% and (+) 0% except wher
the total ordered quantity is one single drum length of 1000m, in which case it shall be -5%/0%
Cables consumed for testing and inspection shall be to bidder’s account.
For each individual cable size, one short length of not less than 200m may be accepted only in
final drum length to complete the supply (except where the total ordered quantity is one single drun
length of 1000m). The overall tolerance limits stipulated above shall continue to apply (in case shpr
lengths are accepted).

- Bidder shall quote for all sizes / types of cables as per specification, failing which their offer shall pi
rejected.

- Bidder shall indicate unit price of cables inclusive of type test charges. No separate charges shall jor
payable for type tests.

=y

21. DEFAULT/ BREACH OF CONTRACT, INSOLVENCY AND RISK PURCHASE:

In case of delays (beyond the maximum late delivery period as per LD clause) in supplies, or if there
be defective supplies or non-fulfilment of any other terms and conditions of the Contract as
enumerated subsequently in this clause, then, without prejudice to its right to recover any expenses
losses or damages to which the Buyer may be put to incur or sustain by reason of the
Seller/Contractor's default or breach of Order/Contract or to suspend business dealings with the
Seller/Contractor in terms of the Buyers' Guidelines for Suspension of Business Dealings as applicable
from time to time, the Buyer shall also be entitled to cancel the Order/ Contract either in whole or
portion thereof without compensation to Seller. On the occurrence of any of the acts/omissions
mentioned below, the Buyer may if it so desires, procure upon such terms and in such manner as
deemed appropriate, plant / equipment / stores not so delivered or others of similar description whefe
plant / equipment / stores exactly complying with particulars are not, in the opinion of the Buyer
(which shall be final), readily procurable, at the risk and cost of the Seller.
The Seller shall be liable to the Buyer for any excess costs incurred thereof and the Seller shall
continue the performance of the Order/Contract to the extent not cancelled under the provisions of
this clause. The Seller shall on no account be entitled to any gain on such re-purchases. If the Bidde
does not agree to this Risk Purchase clause, BHEL reserves the right to reject the bid/offer of the
Bidder. The order/contract may be cancelled in whole or part thereof and Risk & Cost Clause in line
with terms and conditions of PO/Contract may be invoked by the Buyer in any of the following cases
i) If the Seller/Contractor fails to deliver the goods or materials or any instalment therec
within the period(s) fixed for such delivery or the seller’s poor progress of the supply/servide
vis-a-vis delivery/execution timeline as stipulated in the contract, backlog attributable to th
Seller including unexecuted portion of supply does not appear to be executable within balanc
period available.
i) Delivers goods or materials not of the contracted quality and failing to adhere to th
contract specifications/execution methodology.
iii) Withdrawal from or repudiation/abandonment of the supply/services by the Seller befqr
completion as per contract or if the Seller refuses or is unable to supply goods or materigl
covered by the order/Contract either in whole or in part or otherwise fails to perform th

Order/Contract.

iv) Non supply by the Seller within scheduled completion/delivery period as per contract or|la
extended from time to time for reasons attributable to the Seller.

V) Termination of Contract on account of any other reason(s) attributable to the Seller.

Vi) Assignment, transfer, subletting of contract without BHEL’s written permission resulting| i

termination of Contract or part thereof by BHEL.

vii)  If the Seller be an individual or a Sole Proprietorship, in the event of death or insanity of th
Seller.

viii)  If the Seller/Contractor being an individual or if a partnership firm thereof, shall at any ti
be adjudged insolvent or shall have a receiving order for administration of his estate m
against him or shall take any proceeding for composition under any Insolvency Act for th
time being in force or make any assignment of the order/Contract or enter into an
arrangement or composition with his creditors or suspend payment or if the firm dissolve:
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under the Partnership Act.
ix) If the Seller/Contractor being a Company is wound up voluntarily or by order of a Court of
Receiver, Liquidator or Manager on behalf of the debenture holders and creditors is appointg«
or circumstances have arisen which entitles the Court of debenture holder and creditors |t
appoint a receiver, liquidator or manager.
X) Non- Compliance to any contractual condition or any other default attributable to the Selle

o

BHEL reserves the right to terminate the contract or withdraw portion of work and get it done throu
other agency, at the risk and cost of the contractor after due notice of a period of 14 days’ by BHEL
any of the above said cases. Such defaulting vendor/Seller shall not be eligible to participate in fe
tendering conducted on account of risk purchase made due to fault of such vendor/Seller.

—.Q

22. Risk & Cost Amount against Balance Work To be calculated as follows: -

Risk & Cost Amount= [(A-B) + (A x H/100)]

Where,

A = Value of Balance scope of Work (*) as per rates of new contract

B = Value of Balance scope of Work (*) as per rates of old contract being paid to the contractor
at the time of termination of contract i.e. inclusive of PVC & ORC, if any.

H = Overhead Factor to be taken as 5

In case (A-B) is less than 0 (zero), value of (A-B) shall be taken as 0 (zero).

23. Balance scope of work (in case of termination of contract} Difference of Contract Quantities and
Executed Quantities as on the date of issue of Letter for ‘Termination of Contract’, shall be taken as
balance scope of Work for calculating risk & cost amount.

Contract quantities are the quantities as per original contract. If, Contract has been amended,
quantities as per amended Contract shall be considered as Contract Quantities.

Iltems for which total quantities to be executed have exceeded the Contract Quantities based on
drawings issued to contractor from time to time till issue of Termination letter, then for these
items total Quantities as per issued drawings would be deemed to be contract quantities.

Substitute / extra items whose rates have already been approved would form part of contract
quantities for this purpose.

Substitute / extra items which have been executed but rates have not been approved, would also
form part of contract quantities for this purpose and rates of such items shall be determined in line
with contractual provisions.

However, increase in quantities on account of additional scope in new tender shall not be
considered for this purpose.

NOTE: In case portion of work is being withdrawn at risk & cost of contractor instead of
termination of contract, contract quantities pertaining to portion of work withdrawn shall be
considered as ‘Balance scope of work’ for calculating Risk & Cost amount.

24. LD against delay in executed work in case of Termination of Contract: LD against delay in
executed work shall be calculated in line NIT terms & conditions, for the delay attributable to contractor.
For limiting the maximum value of LD, contract value shall be taken as Executed Value of work till
termination of contract.

Method for calculation of LD against delay in executed work in case of termination of contract” is
given below:

i. Let the time period from scheduled date of start of work till termination of contract excluding the
period of Hold (if any) not attributable to contractor = T1

ii. Let the value of executed work till the time of termination of contract = X

iii. Let the Total Executable Value of work for which inputs/fronts were made available to
contractor and were planned for execution till termination of contract =Y

iv. Delay in executed work attributable to contractori.e. T2 = [1-(X/Y)] x T1

v. LD shall be calculated in line with LD clause (clause 16) of the Contract for the delay attributable
to contractor taking “X” as Contract Value and “T2" as period of delay attributable to contractor.
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25. Recoveries arising out of Risk & Cost and LD or any other recoveries due from Contractor
Without prejudice to the other means of recovery of such dues from the Seller recoveries from the Seller
on whom risk & cost has been invoked shall be made from the following:

a) Dues available in the form of Bills payable to seller, SD, BGs against the same contract.
b) Dues payable to seller against other contracts in the same Region/Unit/ Division of BHEL.
c) Dues payable to seller against other contracts in the different Region/Unit/ division of BHEL.

In-case recoveries are not possible with any of the above available options, Legal action shall be
initiated for recovery against contractor.

26. All other terms & conditions shall be as per GeM bid, selected Additional Terms & Conditions from GeM
library and GTC on GeM version available on GeM Portal as on enquiry floating date.

Disclaimer

The additional terms and conditions have been incorporated by the Buyer after approval of the Competent
Authority in Buyer Organization. Buyer organization is solely responsible for the impact of these clauses on the
bidding process, its outcome and consequences thereof including any eccentricity / restriction arising in the
bidding process due to these ATCs and due to modification of technical specification and / or terms and
conditions governing the bid. Any clause incorporated by the Buyer such as demanding Tender Sample,
incorporating any clause against the MSME policy and Preference to make in India Policy, mandating any Brand
names or Foreign Certification, changing the default time period for Acceptance of material or payment timeline
governed by OM of Department of Expenditure shall be null and void and would not be considered part of bid.
Further any reference of conditions published on any external site or reference to external documents / clauses
shall also be null and void. If any seller has any objection / grievance against these additional clauses or
otherwise on any aspect of this bid, they can raise their representation against the same by using the
Representation window provided in the bid details field in Seller dashboard after logging in as a seller within 4
days of bid publication on GeM. Buyer is duty bound to reply to all such representations and would not be
allowed to open bids if he fails to reply to such representations.

This Bid is also governed by the General Terms and Conditions

In terms of GeM GTC clause 26 regarding Restrictions on procurement from a bidder of a country which shares a land border with India, any bidder from a country which
shares a land border with India will be eligible to bid in this tender only if the bidder is registered with the Competent Authority. While participating in bid, Bidder has to
undertake compliance of this and any false declaration and non-compliance of this would be a ground for immediate termination of the contract and further legal action
in accordance with the laws.

---Thank You---
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COMPLIANCE CERTIFICATE

The bidder shall confirm compliance to the following by signing/ stamping this compliance certificate and furnishing same with
the offer.

1. The scope of supply, technical details, construction features, design parameters etc. shall be as per technical
specification & there are no exclusion/ deviation with regard to same

2. There are no deviation with respect to specification other than those furnished in the ‘schedule of deviations’

3. Only those technical submittals which are specifically asked for in NIT to be submitted at tender stage shall be
considered as part of offer. Any other submission, even if made, shall not be considered as part of offer.

4. Any comments/ clarifications on technical/ inspection requirements furnished as part of bidder's covering letter shall
not be considered by BHEL, and bidder’s offer shall be construed to be in conformance with the specification.

5. Any changes made by the bidder in the price schedule with respect to the description/ quantities from those given in
‘BOQ-Cum-Price schedule’ of the specification shall not be considered (i.e., technical description & quantities as per
the specification shall prevail).

BIDDER’'S STAMP & SIGNATURE
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1.0 SCOPE OF ENQUIRY

1.1 Design, Manufacture, Inspection and Testing at Manufacturer's works, proper packing
and delivery to site of LT PVC Control cables conforming to this specification.

1.2  General technical requirements of the LT PVC Control cables are indicated in Section-
Il. Project specific technical/ quality requirements / changes are listed in Section-I.

1.3  The stipulations of Section-I, followed by those of Data Sheet-A shall prevail in case of
any conflict between the stipulations of Section-I, Data Sheet - A & Section-II.

1.4  The documents shall be in English Language and MKS system of units.
2.0 BILL OF QUANTITIES:
2.1 Quantity requirements shall be as per ‘BOQ-cum-price schedule’ as part of NIT.

3.0 SPECIFIC TECHNICAL REQUIREMENTS

S.No. | Reference Specific Requirement/ Change
Clause No.
of Section- Il
1 3.1 BHEL Standard Quality Plan (PE-QP-999-507-E003)
shall be read as “QP. NO. 0000-999-QOE-S-040,
REV-00".

Additionally,

The QP. NO. 0000-999-QOE-S-040 REV-00 shall be
read in conjunction with Annexure C (Quality
Assurance & Inspection). However Type testing on
cables shall be conducted as per attached BHEL QP
along with Annexure-A..

4.0 DRAWINGS & DOCUMENTS TO BE SUBMITTED

4.1 Following documents/drawings shall be submitted after placement of order for BHEL
& customer’s approval:-

ﬁlc', Drawings/Document Description Drawings / Document Number

1 '(I:'aetc):lr;r;ical Data sheet - LT PVC Control PE-V0-405-507-E131

2. Cross-sectional Drgs.- LT PVC Control PE-V0-405-507-E133
Cables

3. Quality Plan - LT PVC Control Cables PE-V0-405-507-E915*
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LT PVC CONTROL CABLES REVISION 01 DATE: 11.02.2022
SHEET 2OF 2
ﬁlc') Drawings/Document Description Drawings / Document Number

Steel drum drawing - LT PVC Control
Cables (if applicable)

Type Test Reports - LT PVC Control
Cables

PE-V0-405-507-E135

PE-V0-405-507-E134

Note:

* Standard Quality Plan as enclosed in the technical specification is to be appended
with cover sheet bearing document number and description as stated above. The
signed and stamped copy of the same shall be submitted to BHEL without making any
changes in the contents of the document.

5.0 PROVENNESS

The Bidder/ Sub Vendor should have manufactured and supplied following cables,
prior to the date of Techno-Commercial bid opening i.e, 28.11.2013

(A) At least 300 km of PVC insulated, PVC sheathed stranded copper conductor 1.1kV
grade cables in one single contract.
(B) At least one (1) km of Flame-retardant low smoke cables.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

S. No.

Type Test
For Conductor

Resistance test

Remarks

For Armour Wires / Formed Wires (If applicable)

Measurement of Dimensions
Tensile Test

Elongation test

Torsion test

Wrapping test

Resistance test
Mass of zinc Coating test
Uniformity of zinc coating

Adhesion test

For PVC insulation & PVC
Sheath

Test for thickness

Tensile strength and
elongation test

Ageing in air oven

Loss of mass test

Hot deformation test

Heat shock test

Shrinkage test

Thermal stability test

Oxygen index test

For round wire only

The reports for the following type tests shall be submitted for one size of control cables.
Size shall be decided by the employer during detailed engineering

For aluminium wires / formed wires

only.

For GS wires/formed wires only
For GS wires/formed wires only

For GS wires/formed wires only

before ageing and after ageing

For PVC insulation
only

For PVC insulation
only

For PVC insulation
only

For PVC insulation
only

For outer sheath only

and

and

and

and

sheath

sheath

sheath

sheath
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19.

20.

21.

22.

23.

Type Test Remarks
Smoke density test For outer sheath only
Acid gas generation test For outer sheath only

For completed cables
Insulation resistance test(Volume resistivity method)
High voltage test

Flammability test as per IEC-332 Part-3 (Category-B)
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2 X 800 MW KARIMNAGAR TPS 14
688

CLAUSE NO. =y

Control Cables

Attributes /
Characteristics

Item / Components /
Sub System Assembly

T.S & elongation before & after
ageing on outer sheath &

insulation
Routine & Acceptance Tests as

looseness, gap between two
marking/ surface finish/ cable
length

Anti termite coating on wooden
Constructional requirements
feature as per NTPC

per

Armour coverage, cross over,
enanifinatinn

Sequential marking/ Batch
relevant standard & NTPC

per relevant standard
Spark Test(as applicable)
Lay length & Sequence
FRLS Tests

Thermal stability

=<| Dimension/surface finish
~<| Chemical Composition

<|<| Electrical properties

Copper (IS-8130)

PVC insulation Compound (IS: 5831)
FRLS PVC Compound

(1S-5831, ASTM-D2843, 1IS10810( Part 58),
IEC-60754 Part-1)

Extrusion & curing /Manufacturing of Core
Core Laying Y
Armour wire/strip
Inner sheath
Armouring

Outer Sheathing
Finished Cable (1S-5831, ASTM-D2843, Y|Y Y Y Y Y Y Y
IS10810( Part 58), IEC-60754 Part-1, IEC
60332 part Ill cat B)

Wooden drum(I1S-10418) /Steel Drum Y Y|Y

<|<|=<| Make, Type & T.C as
=<|=<|<| Mechanical properties

<|=<
<|=<
_<

<
<
<

<|=<

<|=<|=<|=<
_<

Notes:

1. This is an indicative list of tests / checks. The manufacturer is to furnish a detailed Quality Plan indicating the practice and procedure along with relevant
supporting documents.

2. Make of all major Bought out items will be subject to NTPC approval.

PAGE




CLAUSE NO. QUALITY ASSURANCE e
o a —d

ROUTINE TESTS Following routine tests shall be carried out on each drum of finished cables for all sizes.

1) Conductor Resistance test

2) High voltage test

ACCEPTANCE TESTS Following Acceptance tests shall be carried out on each size of cables, in the offered lot.

A) For Conductor (as per sampling plan mentioned in IS: 1554)

1)

Annealing test (Copper)

2)

Resistance test

B) For Armour Wires / Formed Wires

If applicable ) (as per sampling plan mentioned in IS: 1554)

1. Measurement of Dimensions

2. Tensile Tests

3. Elongation Test

4. Torsion Test For Round wires only

5. Wrapping Test

6. Resistance Test

7. Mass of Zinc coating test For G S wires / Formed wires
only

8. Uniformity of Zinc coating  For G S wires / Formed wires
only

9. Adhesion test For G S wires / Formed wires
only

10. | Freedom from surface defects

C) For PVC insulation & PVC Sheath

as per sampling plan mentioned in IS: 1554)

1)

Test for thickness

2)

Tensile strength & Elongation before ageing (for tests after ageing see “D”)

PAGE
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CLAUSE NO. QUALITY ASSURANCE e
f o~
D) Ageing test:
Criteria Condition Test Requirements Remarks

PVC
insulation
& outer
sheath:

Samples as per relevant IS, from each size
of cables in the offered lot, shall be tested for
tensile strength & elongation (before ageing).
Tensile & elongation testing shall
preferably be done with a computerized
machine.

The values will be compared with
corresponding values mentioned in the Type
Test report accepted by NTPC. These values
of Tensile Strength & Elongation (before
ageing) should be within +/ - 15% of the
corresponding values of Type Test report.
(Please note that test values should be more
than the minimum values indicated in
relevant standard).

All sizes which meet
the criteria

The size which has maximum negative
deviation from type test report values
will be put on accelerated ageing test.
The samples shall be aged in air oven
at temperature of 130°c+/- 2°c for 5
hours and tested for TS & elongation.
Acceptance norms shall be as per IS.

In case the size
does not meet the
requirement in
accelerated ageing
test then all sizes
(which had met the
criteria) will be put
on ageing test as
per IS.

Sizes which do not
meet the criteria

Every size will be put on ageing test as
per IS.

E) Following tests will be carried out on completed cables as per IS on each size:

1) Insulation resistance test ( Volume resistivity method )

2) | High voltage test

F) Following tests shall be carried out on only one size of offered lot (comprising of all sizes):

1) | Thermal stability test on PVC insulation and outer sheath

2) | Oxygen index test on outer sheath

3) Smoke density rating test on outer sheath

4) Acid gas generation test on outer sheath

G) Flammability test as per IEC 60332 - Part- 3 (Category- B) on completed cable will be carried out as per following
sampling plan:

This test will be carried out using composite sampling i.e. irrespective of size; cables of one
particular type (i.e. armoured, unarmoured) will be bunched together, as per calculations in line with
the IEC. All sizes of armoured & unarmoured cables shall be covered.

PAGE
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CLAUSE NO.

QUALITY ASSURANCE

H) Following tests shall be carried on one length of each size (armoured & unarmoured) of offered lot:

1)

Constructional / dimensional check, surface finish, length measurement, sequence of cores, armour
coverage, Gap between two consecutive armour wires / formed wires, Sequential marking, drum /

outer sheath extrusion’s batch number marking

2)

Measurement of Eccentricity & Ovality

PAGE
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DOCUMENT TITLE
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SHEET 42 OF 47

DATA SHEET A

SPECIFIC TECHNICAL REQUIREMENTS

1.0 Type of cable : FRLS

2.0 Standard applicable : IS: 1554 Part-1 (in general)

3.0 Voltage designation of cables : 1.1kV

4.0 Number of cores and cross section area : As per BOQ, Annexure-A to Section-C

5.0 CONDUCTOR

a) Material : Copper

b) Grade, shape & class : Stranded, non-compacted & circular, high
conductivity annealed plain copper, class-2

C) Strands : (Min.) 7

d) Applicable standard : IS: 8130

6.0 INSULATION

a) Material & Standard : PVC, Type A (IS: 5831)

b) Continuous withstand temperature : 70°C

C) Short circuit withstand temperature : 160° C

d) Method of Application : By extrusion (Sleeve extrusion not permitted)
e) Color of insulation : Grey

7.0 IDENTIFICATION OF CORES

Cores of the cables of upto 5 cores shall be identified by colouring of insulation. Following colour scheme
shall be adopted.

1 core - Red, Black, Yellow or Blue

2 core - Red & Black

3 core - Red, Yellow & Blue

4 core - Red, Yellow, Blue and Black

5 core - Red, Yellow, Blue, Black and Grey

For cables having more than 5 cores, core identification shall be done by numbering the insulation of cores
sequentially, starting by number 1 in the inner layer (e.g. say for 10 core cable, core numbering shall be
from 1 to 10). The number shall be printed in Hindu- Arabic numerals on the outer surfaces of the cores.
All the numbers shall be of the same colour, which shall contrast with the colour of insulation. The colour
of insulation for all the cores shall be grey only. The numerals shall be legible and indelible. The numbers
shall be repeated at regular intervals along the core, consecutive numbers being inverted in relation to each
other. When the number is a single numeral, a dash shall be placed underneath it. If the number consists of
two numerals, these shall be disposed one below the other and a dash placed below the lower numeral. The
spacing between consecutive numbers shall not exceed 50 mm.
8.0 INNER SHEATH
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a) Material & Standard PVC Type ST 1 (IS: 5831)

b) Colour Black

C) Whether FRLS NO

d) Fillers Acceptable

e) Material of fillers Same as inner sheath. (Material to be compatible
with inner sheath)

f) Method of application :

i) With fillers Pressure / Vacuum Extruded
i) Without fillers Pressure Extruded.
9.0 ARMOUR

a) Material Galvanised steel round / formed wire conforming
to 1S: 3975

b) Minimum coverage 90%

C) Gap between armour wires Shall not exceed one armour wire space
(No cross over/ overriding)

d) Breaking load of joint 95% of normal armour wire

e) Standard applicable IS 1554 (Part 1) & 1S 3975

10.0 OUTER SHEATH

a) Material & Standard PVC Type ST 1 (IS : 5831)

b) Application Extruded

C) Colour Grey

d) Whether FRLS YES

e) Marking Cable size (cross section area and no. of cores)

11.0 CHARACTERISTICS OF FRLS SHEATH

a)
b)
c)
d)
€)

Oxygen index
Temperature Index
Acid gas generation
Smoke density rating
Flammability Test

(by embossing),

Voltage grade (by embossing),

Letters FRLS@ 5m (by embossing)

Progressive sequential marking of length @ 1m
(by embossing/printing).

Manufacturer’s name and /or trade name, year of
manufacture, ‘BHEL-PEM’ & ‘NTPC’ @5m (by
embossing)

Min. 29 (As per ASTM D2863)

Min. 250° C (As per ASTMD 2863)

Max. 20% (As per IEC-754-1)

Max. 60% (As per ASTMD 2843)

As per IEC: 60332-111 CAT-B, IEEE: 383 & SS:
424:1475 (Class-F3), 1S:1554 (Part I).
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b) Above 30 mm O.D.

13.0 MINIMUM BENDING RADIUS
14.0 SAFE PULLING FORCE
15.0 CABLE DRUMS

a) Type & construction

b) Standard drum length

C) Marking on Cable drums

88226/2022{PS-PEM-EL
SPECIFICATION NO. PE-TS-405-507-E003
DOCUMENT TITLE
F v s o VOLUME II B
H [l TECHNICé%%PECIgICéiION §OR SECTION
LT PV NTROL BLE
3 x 660 MW North Karanpura TPP REVISION 01 DATE: 11.02.2022
SHEET 44 OF 47
12.0 TOLERANCE ON OUTER DIAMETER
a) Upto 30 mm O.D. (+/-) 1.5 mm

(+/-) 5% or (+/-) 2 mm whichever is less.

12 X OD
50N /sg. mm

Non-returnable Steel or Wooden
(The surface of the drum and the outer most cable layer

shall be covered with water proof cover. Both the ends of
the cables shall be properly sealed with heat shrinkable
PVC/ rubber caps secured by 'U' nails so as to eliminate
ingress of water during transportation, storage and
erection. Wood preservative anti-termite treatment shall
be applied to the entire drum. Wooden drums shall
comply with IS 10418).

As specified in BOQ cum price schedule
(Annexure A to section C)

Manufacturer’s name or trade mark, purchaser’s name,
address and contract number, item number & type of
cable & voltage grade, year of manufacture, type of
insulation/sheath, no. of core and size of cables, cable
code, length of cable on drum, direction of rotation (by
arrow), approx. net gross weight. A tag containing same
information shall be attached to the leading end of the
cable.
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DATA SHEET C
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SPECIFICATION NO. PE-TS- 405-507-E003
VOLUME 1B

SECTION |

REV NO. 01 DATE: 11.02.2022
SHEET 1 OF 2

3 X660 MW NORTH KARANPUAR TPS

TECHNICAL SPECIFICATION FOR
LT PVC CONTROL CABLES

1.1

1.2

2.0

2.1

2.2

2.3

2.4

2.5

2.6

DATA SHEET C
GUARANTEED TECHNICAL PARTICULARS
(TO BE SUBMITTED BY SUCCESSFUL BIDDER)

Name of manufacturer

Place of manufacture

INFORMATION TO BE FILLED IN FOR EACH SIZE CABLE IN THE FORM OF
TABLE

No. of cores x size

Current rating of cable confirms to

Short circuit rating of cable confirms to

CONDUCTOR

a) Material type & grade

b) No. & dia of wires in each core : no x mm
before stranding

PVC INSULATION

a) Type

b) Minimum & Nominal thickness of insulation : mm

PVC ST1 INNERSHEATH
a) Thickness (min.) : mm
b) Method of application
1) Multi-core cables
i) with filllers

ii) without fillers

NAME OF VENDOR

REV.

NAME SIGNATURE DATE SEAL
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REV NO. 01 DATE: 11.02.2022

SHEET 2 OF 2

c)

Type of fillers (if used)
Shape of fillers (if used)

2.7 ARMOUR

Material
i) Multi-core cables

Size / dimensions
Minimum no. of wires
Maximum resistivity of GS wire

Maximum resistivity of Aluminium round wire

2.8 PVC ST1 FRLS OUTERSHEATH

a) Minimum thickness of outer sheath mm
b) Colour
2.9 Diameters
a) Diameter of insulated conductor mm
b) Cable diameter under armour mm
c) Cable diameter over armour mm
d) Overall diameter of cable mm
210  Weight of cable kg./km
2.11 Dimension of drum mm
2.12  Shipping weight kg.
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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T SPECIFICATION NO. PE-TS-405-507-E003
T 3 X 660 MW NORTH KARANPUAR TPS  [\5 uvE
ECTION 1l
affra TECHNICAL SPECIFICATION FOR | oo ©
LT PVC CONTROL CABLES REVISION 01 DATE: 14.02.2022
SHEET 10F1

1.0 TECHNICAL REQUIREMENTS

1.1 Technical requirements for LT PYC CONTROL CABLES shall be as indicated in this section, in addition to those
specified in Section | & Datasheet-A.

1.2 It is not the intent to specify herein all the details of design & manufacture. However, the equipment shall conform
in all respects to high standards of design engineering and workmanship and shall be capable of performing in
Continuous commercial operation at site conditions.

2.0 CODES & STANDARDS

2.1 The design, material, construction, manufacture, inspection, testing and performance of LT PVC CONTROL
CABLES shall conform to the latest revision of relevant standards and codes of practices mentioned in
Data Sheet - A.

2.2 In case of conflict between the applicable reference standard and this specification, this specification shall govern.

3.0 QUALITY ASSURANCE REQUIREMENTS

3.1 Bidder shall confirm compliance with the BHEL Standard Quality Plan (PE-QP-999-507-E003) as attached with the
specification without any deviations. At contract stage, the successful bidder shall submit the same QP for BHEL/
ultimate customer’s approval. In case bidder has reference QP agreed with ultimate customer, same can be
submitted for specific project after award of contract for BHEL/ultimate customer’s approval. There shall be no
commercial implication to BHEL on account of minor changes in QP during contract stage.

3.2 All materials shall be procured, manufactured, inspected and tested by vendor/ sub-vendor as per approved
Quality Plan.

3.3 Type testing requirements, routine / acceptance testing and special testing requirements shall be as per
Annexure —A to QAP. Charges for all these tests for all the equipments & components shall be deemed to be
included in the bid price (except UV Radiation & Hydraulic Stability test).

34 The charges of UV Radiation test & Hydrolytic Stability test (if applicable) shall be reimbursed extra at actual
against original money receipt of Govt. Lab. (CPRI/ ERDA etc).

3.5 Cost of cables consumed for testing shall be to bidder's account.

4.0 Packing

4.1 Cables shall be supplied in non-returnable drums. Material of cable drums shall be as specified in Datasheet-A.

4.2 In case of wooden drums, all wooden parts shall be manufactured from seasoned wood treated with copper
napthenates / zinc napthenates (refer IS: 401). Dimensions of wooden drums shall be as per IS 10418. All ferrous
parts shall be treated with suitable rust protective finish or coating to avoid rusting during transit and storage. BIS
certification mark shall be stamped on each cable drum.

4.3 In case of Steel drums, New or practically new cable drums made of steel and painted with epoxy resin paint are to

be used. Cable ends are carefully protected before packing. Over the cables polyethylene sheet shall be wrapped
and then sealed properly. For Typical details of Steel drums, Annexure-A to Section-Il, may be referred by the
bidder. Bidder may modify, to choose appropriate dimensions of steel drums to suite various sizes/weight/ lengths of
LT PVC CONTROL CABLES.
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CUSTOMER: PROJECT TITLE SPECIFICATION
ANNEXURE TO QP NUMBER: PE-TS-405-507-E003
BIDDER/VENDOR: QUALITY PLAN NUMBER : PE-QP- SPECIFICATION
999-507-E003, R1 TITLE:
SHEET 6OF 8 SYSTEM ITEM: LT PVC CONTROL CABLE DOC. NO.

TYPE/ ACCEPTANCE/ ROUTINE TEST REQUIREMENTS

A. Type Test Conduction:
1. Tests for which “T” is indicated in the ‘Test Conduction Required As’ column below shall be conducted as Type Test.
2. Sampling:
a) Type test to be conducted on one size of cable for every lot of cable.
b) FRLS & Flammability Test to be conducted only on one sample/ lot.
B. Acceptance Test Conduction:
1. Tests for which “A”is indicated in the ‘Test Conduction Required As’ column below shall be conducted as Acceptance tests.
2. Sampling:
Sampling for acceptance tests shall be as per Appendix-B of IS: 1554 Part-I (control cable).
3. Flammability Test to be conducted only on one sample/ lot.
C. Routine Test Conduction:
1. Tests for which “R” is indicated in the ‘Test Conduction Required As’ column below shall be conducted as Routine tests.
D. Testslisted in S. No-7.0 & 8.0 shall be conducted only on one sample / lot.
NOTE
LOT shall be defined as per IS: 1554 Part-I (control cable).
S.No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION STANDARD
REQUIRED AS
1.0 Tests for Conductor
l. Annealing test For copper conductor T, A IS 10810 Pt 1 | In process
records
shall be
furnished to
inspector at
the time of
inspection.
Il. Resistance test For copper conductor T,A,R IS 10810 Pt 5
2.0 Tests for Armour
Wires/Strips
l. Measurement of Applicable for GS wire/Strip TA IS 10810 Pt 36
dimensions
Il. Tensile test Applicable for GS wire/Strip T,A IS 10810 Pt 37
Il Elongation at break test Applicable for GS wire/Strip only T,A IS 10810 Pt 37
V. Torsion test For GS round wire only T,A IS 10810 Pt 38
V. Winding / Adhesion Test For GS strip only T,A IS 10810 Pt 39
BHEL PARTICULARS BIDDER/ VENDOR
NAME
SIGNATURE
DATE BIDDER’S / VENDORS COMPANY
SEAL
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ANNEXURE TO QP

CUSTOMER:

PROJECT TITLE

SPECIFICATION

NUMBER: PE-TS-405-507-E003

BIDDER/VENDOR:

QUALITY PLAN NUMBER : PE-QP-
999-507-E003, R1

SPECIFICATION
TITLE:

SHEET 7OF 8 SYSTEM ITEM: LT PVC CONTROL CABLE DOC. NO.
S.No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION STANDARD
REQUIRED AS
VI. Resistivity test Applicable for GS wire/Strip T,A IS 10810 Pt 42
VII. Uniformity of Zinc coating | For G. S. wires/Strip only T,A IS 10810 Pt 40
test
VIIL. Mass of Zinc coating test | For G. S. wires/Strip only T,A IS 10810 Pt 41
IX. Wrapping Test For G. S. wires/Strip only A IS 10810 Pt 3
3.0 Physical Tests for PVC
Insulation & PVC sheath
Test for thickness Applicable for PVC insulation, T,A IS 10810 Pt 6
PVC inner sheath & PVC outer
sheath
Il. Tensile strength and Applicable for PVC insulation &
elongation test at break PVC outer sheath
(a) | Before ageing T,A IS 10810 Pt 7
(b) | After ageing T,A IS 10810 Pt 7
M. Ageing in air oven Applicable for PVC insulation & T IS 10810 Pt 11
PVC outer sheath
Iv. Loss of mass in air oven | Applicable for PVC insulation & T IS 10810 Pt 10
test PVC outer sheath
V. Hot deformation test Applicable for PVC insulation & T IS 10810 Pt 15
PVC outer sheath
VI. Heat shock test Applicable for PVC insulation & T IS 10810 Pt 14
PVC outer sheath
VII. Shrinkage test Applicable for PVC insulation & T IS 10810 Pt 12
PVC outer sheath
VIIL. Thermal stability test Applicable for PVC insulation & T IS 10810 Pt 60
PVC outer sheath
40 Improved Fire
performance  (FR-LSH)
Tests
l. Oxygen index test For PVC outer sheath only T,A IS10810 Pt58/ | Applicable
ASTMD 2863 for Inner
II. Smoke density test For PVC outer sheath only T,A IS 10810 Pt 63 / Sheath
ASTMD 2843 also, if the
lll. | Acid gas generation test For PVC outer sheath only T,A IS 10810 Pt 59/ same is
|EC-754-1 indicated in
IV. | Temperature Index Test For PVC outer sheath only T IS 10810 Pt 64 / | Datasheet-A
ASTMD 2863
5.0 Flammability Tests
l. Flammability test for For complete cable T IS 10810 Pt 62/
bunched cables IEC-60332 Test &
(Part-3-23-Cat- Category
B) applicable
BHEL PARTICULARS BIDDER/ VENDOR
NAME
SIGNATURE
DATE BIDDER’S / VENDORS COMPANY
SEAL
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ik CUSTOMER: PROJECT TITLE SPECIFICATION
) - ANNEXURE TO QP NUMBER: PE-TS-405-507-E003
Hﬂ[l BIDDER/VENDOR: QUALITY PLAN NUMBER : PE-QP- SPECIFICATION
: 999-507-E003, R1 TITLE:
SHEET 8OF 8 SYSTEM ITEM: LT PVC CONTROL CABLE DOC. NO.
S. No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION STANDARD
REQUIRED AS
Il. Flammability test for single | For complete cable TA IS: 10810 Pt 61 | as indicated
cable /1EC:60332 in
Part-1 Datasheet-A
[l Swedish chimney test For complete cable A SEN SS 424
1475 (Class F3)
V. Flammability test For complete cable A IEEE: 60383
6.0 Electrical Tests
l. High Voltage Test (Water | On cores T IS 10810 Pt 45
immersion test)
Il. High Voltage Test at room | For complete cable T,AR IS 10810 Pt 45
temperature
M. Insulation Resistance Test | For complete cable T,A IS 10810 Pt 43
(Volume resistivity method)
7.0 Anti-rodent and Termite | For PVC outer sheath only A Refer Note Test
Repulsion test applicable if
8.0 Anti-Fungal Test For PVC outer sheath only A - indicated in
Datasheet-A

9.0 Special Tests

l. Hydrolytic Stability Test For complete cable ** ASTMD Test
3137:81 applicable if
II. Ultraviolet Radiation Test | For complete cable ** BS ENISO 4892- | indicated in
2 Datasheet-A

** These tests shall be conducted on one sample for the entire contract and duration of these tests
shall be 14 days.

Note: A few chipping of the PVC compound is slowly ignited on a porcelain dish or cubicle in a muffle furnace at about 60-
degree C. The resulting ignited ash is boiled with a little ammonium acetate solution (10%). Place a drop of aqueous sodium
sulphide solution on a thick filter paper and allow soaking. Touch the spot with a drop of above extract. A black spot indicates
the presence of lead, the anti-termite and rodent compound.

BHEL PARTICULARS BIDDER/ VENDOR
NAME
SIGNATURE
DATE BIDDER’S / VENDORS COMPANY
SEAL
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688

TYPE TEST
) CUSTOMER : PROJECT : 3X660 MW NORTH KARANPURA SPECIFICATION :
— TITLE NUMBER
H/ﬂ[ QUALITY PLAN BIDDER/ QUALITY PLAN SPECIFICATION TECHNICAL SPECIFICATION
VENDOR NUMBER PE-QP-999-507-E003, R-1 TITLE FOR LT PVC CONTROL CABLE
SHEET 5 of 8 SYSTEM ITEM :.LT PVC CONTROL CABLE SECTION VOLUME IlI
SL. |COMPONENT/OPERATION CHARACTERISTICS CAT. TYPE/ EXTENT OF REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK P | W \Y
1 2 3 4 5 6 7 8 9 10 11
3.0 [Final Inspection 6. Type Tests CR Phy & Elect. Tests [Sample# BHEL Specn. BHEL Specn. Test Report (2 1 - # Refer Annexure -A to QAP
(Refer Note-A) FRLS Tests Apprd.Data Sheet Apprd.Data Sheet enclosed.
NOTES:-
(A) FOR LISTS OF ROUTINE TESTS , ACCEPTANCE TESTS & TYPE TESTS REFER ANNEXURE TO QAP.
LEGEND : P:PERFORMER  W:WITNESSER V: VERIFIER 1-BHEL  2-VENDOR  3- SUB VENDOR CHP: CUSTOMER HOLD POINT WHICH WILL BE DECIDED AT CONTRACT STAGE.
PARTICULARS BIDDER/VENDOR
BHEL NAME
SIGNATURE
DATE BIDDER'S/VENDORS COMPANY SEAL
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ANNEXURE |

radd=
NTPC

CORPORATE QUALITY ASSURANCE/ #1Rui¥e T[ura<T Syara
SUB-VENDOR QUESTIONNAIRE/ Ud-d s UyTaei

Item/Scope of Sub-contracting

IU-difaar(3rgay) ST #a/ SR

ii.

Address of the registered office ‘WﬁTzf FTATAT FT IaqT

Details of Contact Person T =T<k T faa<or

(Name, Designation, Mobile, Email) (ATH, 9&HT1H,

HATS, TH)

iii.

Name and Address of the proposed Sub-vendor’s works
where item is being manufactured TEAT{ET SY-TehdT
FTAT FT ATF ¥ IqT, ST 7 1 A0 fFFar S v g

Details of Contact Person: ¥ =7{<f =T faa<ur

(Name, Designation, Mobile, Email) (ATH, 9aTH,

HraTed, TH)

iv.

Annual Production Capacity for proposed item/scope of sub-
contracting JU-HfIGISEY) F wearfaq Ag / IAT F
forT arftie SeuTes ervar

v. | Annual production for last 3 years for proposed item/scope
of sub-contracting JU-HIAGI(SIEY) F T=dTiad T / TAL
 for foreer 3 ot &1 arftfs SeaTes

vi- | Details of proposed works JEaTaT FT1at FT faa<or

1. | Year of establishment of present works FAHTT et A
TATIAT T Y

2. | Year of commencement of manufacturing at above works
YL et § [T & 0% 21 &1 a9

3. | Details of change in Works address in past (if any EL_GT' T
el ¥ | afaad &1 3w (Ff? #1E 20))

4. | Total Area <1 Gkl
Covered Area TTTHST &

5. | Factory Registration Certificate TS Y GSTHY0T THTT 957 | Details attached at Annexure — F2.1 faazor

AATH- T 2.1 T §T &

6. | Design/ Research & development set-up IESIEGH a@g’g‘m’ Applicable / Not applicable if manufacturing is as
v A ey (No. of manpower, their qualification, per Main Contractor/purchaser design)
machines & tools employed etc.) (aﬁ’cﬁ £l T, ITHT L'?etalls .attached at Annexure’— F2.2

B S M. a1f) ({f applicable) AT / Wj@', s fafaeior g
’ Hfaar / @OEa & BT & Jqar 8)
FaeT S U U 2.2 T HAA & |
RIEINED)
7. | Overall organization Chart with Manpower Details Details attached at Annexure — F2.3 Taa<or

(Design/Manufacturing/Quality etc) AOTR = &
A TRY e w1 =g Bwrea /@fqwtr /quesr
arfa)

AqATFH - F2.3H AT 2 |

Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18

1/2 Engg. div./QA&I
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ANNEXURE I


radd=
NTPC

CORPORATE QUALITY ASSURANCE/ #1Rui¥e T[ura<T Syara
SUB-VENDOR QUESTIONNAIRE/ Ud-d s UyTaei

8. | After sales service set up in India, in case of foreign sub- | Applicable / Not applicable T / arplqg}
vendor(Location, Contact Person, Contact details etc.) VTXd
# fashr Far &7 TraET F CIE faesft IU-f35RaT F ATHT | Details attached at Annexure — F2.4 faaTor
H(TI , 9% ATF, {0 faaor arfa) AT -2.4 T HAT ¢ |
9. | Manufacturing process execution plan with flow chart | petails attached at Annexure — F2.5 Taa<or
indicat.‘ing v.ar'ious stages .o_f m.anufacturing from rav.v ST - F2. 53 Gy % |
material to finished product including outsourced process, if
any TAT=TE Aiga fafamtor sferar feamas aremE, e
A3y IhAT, At FE T, ARIFY A q AN
IcqTE e T TAHToT o FafSrr =I2ort 1 9797 747 &,
10.| Sources of Raw Material/Major Bought Out Item ﬁ' HTA % | Details attached at Annexure — F2.6 faa¥ur
T / G313 g0 96T 08 AT - F2.6¥ | 2
11.| Quality Control exercised during receipt of raw material/BOI, | petails attached at Annexure — F2.7 Taa<oT
in-process , Final Testing, packing g AT | @{l% gU T, HTATF - F2.7 TT T
12. Mf’"“f““”’ ing facilit.‘ies - . . Details attached at Annexure — F2.8 faa¥ur
e ey e rondias ot | et - p2.07 7
ATt TE-TET i)
13.| Testing facilities (List of testing equipment) Details attached at Annexure — F2.9 fara¥ur
e Ferm (T TR A AT ) AAATT — F2. 9 H & 3|
14.| If manufacturing process involves fabrication then- RIE Applicable / Not applicable ST [ T v'-l@
Retor ek o wiaerere fir TI’%' % ar- Details attached at Annexure — F2.10 Ta=¥or
List of qualified Welders TS o< #il T=T AT - F2.109 HAH g
List of qualified NDT personnel with area of specialization | (if applicable) SInE / ?ﬂ'rl[aé)r
TIOTSTAT F & Aigd T UASIEl FIHHT ol o1
15. | List of out-sourced manufacturing processes with Sub- | Applicable / Not applicable EINVAIIEY q@-
Vendors’ names & addresses H9-a €< g1 1 g] |ld NELED
T 37 T W@H)ﬁ WTQ Mg IGEIURIERIE Tl Eﬁcf Details attached at Annexure. —F2.11 T3=207
AATS - F2.109 HAT &
(if applicable) (T AL &)
16.| Supply reference list including recent supplies Ta1=qw | Details attached at Annexure — F2.12
AT TR sl s g fraeor ST - F2. 12 HEaT B
(as per format given below) (<= faT 70 yT& 7 %
SHT)
::::jke:;/e Customer Supphefi Iter.n (Type/Ratmg/al\ﬁ/ll-o:% PO ref no/date ‘Zﬁ'Sﬁ' Supplied EQﬁu-antlty Date of S:éplg_ra_@
Name UTgh /Capaclty/Slz.e etc) ?T‘Iﬁ TE] E‘q"fr _H_ / .%fa_ Wﬁ qAT S]T‘I%
TS | r ey (T [ XFEST [ |teer e /
[ T oTFR)
17.| Product satisfactory performance feedback | Attached at annexure - F2.13 ST F2. 3T

letter/certificates/End User Feedback 3<ITE F TaIuei

gt Heef Freas o= / JHTr 97 / iAW STARTRAT fiea®

"I

Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18

2/2 Engg. div./QA&I




e CORPORATE QUALITY ASSURANCE/ $IRUIRe UG 3TYarsa
L]

NTFC SUB-VENDOR QUESTIONNAIRE, Jd-d8X UYTdit

18.| Summary of Type Test Report (Type Test Details, Report No, Applicable / Not applicable ] / FT] q@-

Agency, Date of testing) for the proposed product

(similar or higher rating) TEITIad IUTE (T THTT AT G?a’iﬁ"T
1) % fowarey o ROe @y 2w B, e @,
TSHHT, ST T ) T A

e - e woqa e T saea=hdT T8 8§

Note:- Reports need not to be submitted

Details attached at Annexure — F2.14 faa7ur

AATF - F2.1 4H §AT &
(if applicable) (TT T 2T)

19.

Statutory / mandatory certification for the proposed product

JEATIET IaTE F (o0 Fertas / Afeard THotior

Applicable / Not applicable T [ AT "‘lﬁ

Details attached at Annexure — F2.15

(if applicable) (TT% AT 2T)

20.

Copy of ISO 9001 certificate 3 '% TEAT 9001 THTOT 97 T ofr
(if available(TT< I BT)

Attached at Annexure — F2.16 <TUs o €Y -
F2.16%

21.

Product technical catalogues for proposed item (if available)

TEITIET /g o forT Seume aehA et e v (TTe IUrse 2)

Details attached at Annexure — F2.17 faa7or
AIATF -F2.1 7 HEAA B

Name: Desig:

gq:

Sign: Date:
ger fafa:
a7

Company’s Seal/Stamp:- #T1 #1 g/ HIg<: -

Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18
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PVC ANNEXURE

1. Prices shall be variable as per following PVC formulae as per IEEMA. The price shall be limited
to +20% of total Ex-works price actually supplied (cable size wise) & -ve price variation shall

ANNEXURE-C

Price Variation Formulae

3X 660 MW NORTH KARANPURA

LT PVC CONTROL CABLE

be unlimited.PVC shall be limited for the metals for which rates published by IEEMA.

CABLE TYPE CONDUCTOR FORMULA TABLE REF
LT PVC (Cu P = Po + CuF (Cu-Cus)+CCFCu (PVCC- | 2 @pplicable
CONTROL conductor,) PVCCo)+FeF(Fe-Feo) as per
CABLE > IEEMA

Note:

1. PVC shall be applicable for Order Qty. and subsequent lots (if any).

2. Base date for prices (as per IEEMA):

Initial Price:

Base date shall be Feb-2022

Final Price:

The first working day of month, one month prior to the date of delivery.

Note: The date of delivery is the date on which the cable is notified as being ready for
inspection/dispatch (in the absence of such notification, the date of manufacturer’s dispatch
note is to be considered as the date of delivery) or the contracted delivery date (including any

agreed extension thereto), whichever is earlier.

3. PVC shall be payable within agreed contractual delivery period. In case of delay is attributable to
vendor, for the payment purpose, the PVC shall be calculated based on rates applicable as on the date

of expiry of contractual delivery date or actual delivery date, whichever is beneficial to BHEL.




Copper Conductor Cable

AIF XLFC
SI| cable Single | cope | U | KUC T
N CuF core (Singl . Few IEEMA Formula
Type u (Multi | F
o armoured e
core)
) core)
pIJC P6 P=Po+CuF(Cu-
1 |contro| €Y | P5 - ~ | Pe | (Additional | SUO*CCFCU(PVC
C C-PVCCo)+FeF(Fe-
| ) Feo)
Cable
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LEEMA table for Price variation cause for various type of cable

1. Aluminium conductor cable

S.N | Cable Type | AIF AlF CCFAl | NLFAL | XLFAL | FeF |Few | IEEMA Formula
0 {Single core | {Single (Single | {Multi
| unarmeoure | core core) core)
d&Multi | armoured)
care
armoured)
I. |HTXLPE |ALP HI H2  XL3 x4 [H3 [ HS | P=PotAIF(AL-
Power | Alo)+
cable _ XLFAL{CC-CCo)
| i +CCFAIPVCC-
| | PVCCo) +
| FeF(Fe-Feo)
|2, |LTXLPE |ALP P L2 XLI | XLI P3 |P3 P=PotAlIF(AL-
Power {Additional) | Alo)+
Cable XLFAL(CC-CCa)
+CCFANPVCC-
PVCCo) |
| | FeF(Fe-Feo)
3. x LT PVC ALF | Fl F2 M3 [ P3 F=lo+AlF{AL-
Powwer | (Additional) | Alo) +
Cable CCFAI(PVCC-
. PVCCo) +
| FeF{Fe-Feo)
"4. [LTHRPVC | ALP Pl P2 . 1= P3 |P3 P=Po+AlF(AL-
Power | {Additional) | Alo) +
Cable CCFANPVCC-
‘ ‘ PVCCo) +
i Fel(Fe-Feo)
2. Copper conductor cable
'Sno. Cabletype | CuF | AIF | CCFCu | XLFCU  XLFCU |FeF | FeW | IEEMA Formula
[ (single (Single | (Multi
core COTE) COTE)
Armiu
- | |
| HT XLPE | cup H4 | H2 XL3 Xi4  [H3 "HS | P=Po+CuF(Cu-Cuo)
Power cable + XLFCU(CC-CCa)
| +CCFCu(PVCC-
. PVCCo) + FeF(Fe-
| Feo)tAIF(AL-Al)
2 LT XLPE CUP P4 | L2 XLI | XLI | P3 P | P=Po+CuF{Cu-Cuo)
Power Cable {(Addit |+ XLFCU{CC-CCo)
ional) | +CCFCu (PVCC-
PVCCo) + FeF(Fe-
| Feo) + AIF(AL-Alo}

Page 2 of 33
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S no. | Cable type CuF | AIF CCFCu | XLFCU | XLFCU | FeF FeW | IEEMA Formula
{single (Single | (Multi
| core core) core)
armou
. red)
3 LT PVC Power | CUP P4 P2 - - P3 P3 P=Po+CuF({Cu-Cuo)
Cable (Addit | + CCFCu (PVCC-
ional) | PVCCo) + FeF(Fe-
_ Feo) + AIF(AL-Alo)
4 LT HRPVC cup P4 P2 - - P3 P3 P=Po+CuF(Cu-Cuo)
Power Cable (Addit | + CCFCu (PVCC-
‘ jonal) | PVCCo)+ FeF(Fe-
Feo) + AIF(AL-Alo)
5 LT XLPE cuc - | P - ' XL2 P6 P6 | P=Po+CuF(Cu-Cuo)
Control Cable (Addit | + XLFCU(CC-CCo)
ional) | + CCFCu {PYCC-
[ PVCCo) + FeF(Fe-
— — ,ﬂ
6 LT PVC cuc - P3 - [ - P56 P6 | P=Po+CuF(Cu-Cuo)
| Control Cable (Addit | + CCFCu (PVCC-
| ional) | PVCCo) + FeF(Fe-
— | Feo)
J Cul ] = L] ] P=TO T CO-L0)
Control Cable (Addit | + CCFCu{PVCC-
ional) | PVCCo) + FeF{Fe-
Feo)
B LT XLPE Fire | CUP P4 L2 XLI XL1 P3 F3 P=Po+Cul{Cu-Cuo)
Survival Power (Addit | + XLFCU{CC-CCa)
Cable ional) | + CCFCu (PVCC-
PVCCo) + FeF(Fe-
I | Fea) 1+ AIF(AL-Alo)
9 LT XLPE Fire | CUC - P5 - XL2 P& PG P=Po+CulF{Cu-Cuo)
Survival (Addit | + XLFCU(CC-CCo)
Control ional) | + CCFCu (PVCC-
PVCCo) + FeF(Fe-
| | Feo)
i LT EPR Fire Cup P4 L2 - - P3 P3 P=Po+CuF(Cu-Cuo)
| Survival Power {Addit | + CCRCy (PVCC-
Cable ional) | PVCCa) + FeF(Fe-
| Feo) ¥ AIF(AL-Alo)
i1 LT EPR Fire cuc - Ps - - P6 P6 P=Po+CuF(Cu-Cuo)
Survival | (Addit |+ CCFCu (PVCC-
Conirol cable iopal] | PVCCo] + FeF(Fe-
Feo)
12 Screened Cu - - - FePOS | Fe P=Po+CuF{Cu-Cuo)
control Cable POS rOS + FeF(Fe-Feo)
{(Overall screen)
13 Screencd Cu PIS - - - | - | Fe PIS FePIS | P=Po+Cul(Cu-Cun)
control Cable + FeF(Fe-Feo)
(Individual P
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Annexure-||
EEMA Table for Price Variation Clause for variou f

Nites:-

{i) Cu POS, Cu PI5, Fe POS & Fe PIS tables shall be as per IEEMA circular No. lIEMA (PVC)
Sinstrumentation Cable/2014 effective from dtd 01.07.2014,

(i) All other tables shall be as per IEEMA circular No. 35//DIV/CAB/US/ dated 24.04.2018.

r i ulae:

F = Price payable as adjusted in accordance with above appropriate formula {In Bs./Km).
Po= Price quoted,/confined [in Rs./km).

1. ALUMINIUM

ALF Variation factar for alurminium.
Al =Price of aluminium,

Alo = Price of aluminium.

2 COPPER

CuF =Variation factor for copper.
Cu = Price of CC copper rods.
Cuo = Price of CC copper rods.

3.PVCc COMPOUND/POLYMER

PVCc = Price of PVC compound.

PVCea= Price af PV compound.

CCFAL= Variation factor for PVC compound/Palymer for aluminium conductor cable.
CCFCu =Variation facter for PVC compound/Polymer for copper conductor cable,

4. XLPE COMPOUND

Cc = Price of XLPE compound.

Cco= Price of XLPE compound.

¥LFAL= Variation factor for XLPE compound for aluminium conductor cable.
XLFCu =Variation factor for XLPE compound for copper conductor cable.

5.5TEEL

Fe= Price of steel strips/iteel wire.

Feo= Price of stee| strips/steel wire.

FeF =Variation factor for steel.

FeW=Variation factor for round wire steel armouring.
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your fink to electr oty paa Lr-:':;a”:;::w:
IEEMA (PVC)/Instrumentation Cable/2014 Effective from: 1™ July 2014
Material Price Variation Clause For lnstrumentation Cables
The Price guotedfconfinmed is based on the input cost of raw materialy/companents as on the date of
quotation, and the same Is deemed to be related to the prices of raw materials as specified in the price
wariation clause ghven bebow. In case of any variation in these prices, the price payable shall be subject to
adjustmant up or down In accordance with the formulae provided in this document.
Terms uted In price variation formulae:
P Price payable as adjusted in accordance with above apprapiate formula {in Re/Km)
Po Price quoted/confirmed (in Re/Km)
COPPER
CuF  Variation factar for copper

Cu Price of OC copper rods. This price is as applicable on first warking day of the manth, gne month
prior to the date of defivery.

Cu,  Price of CC copper rode. This price iz as applicable on first working day of the month, one manth
priot to the date of tendering,

STELL

FeF Variation factor for steel

Fe Prica of Steel Strips/stee] wire, Thix price i ac applicable on the firgt werking day of the
manth, gne manth prior te the date of delivery.

Fey Price of teel strips/steel wire. This price is as applicable on Mrst working day of the manth,

one month prior to the date of tendering,

The sbove prices and Indices are as publiched bry IEEMA vide Clreular reference IEEMA{PVE)/CABLES -
prevailing as on " working day of the manth Le. one manth prior to the date of tendering.

The date of dedivery |5 the date an which the cable s notified as belng ready for inspection/dispatch (in the
abtence of such natification, the date of manufacturer's dispatch note is to be considered as the date of
delvery) or the contracred delvery date {inchuding amy agreed extension thereto), whichever it earlier.

Pagpeiol2
Mew Dl Hangsore LE T
Riybrgamueoi Rubg, Fesi Fluoe 204 Seiss Conples 503 4, Ciwab Cromisens
B5 A, Pant Whussn Road 3, e Cowe ye Roan) &, Chtch Lane
Hew Ol 110001 irdis Hangalane 350000, nda eyt OO, ks
P« T 1336 INAH P+ B0 2700 1306 A P +8) 13 A5 PRSS
P51 136 35 B8R0 20107 EaB 332000 1028
[ delegeeemacip E banfalosngiremanrg I o L T O

ahan Decir il & Hegtonsd Marufsneets’ Aasaclisen
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TEEMA [PVC)/instrumentation Cable/2014 Effective fram: 1 luly 2014
Notes

{a) Al prices of raw materials are exclusive of modvatable excise/CV duty amount and exchuthe of any
other central, state or local taxes, octroi, etc.

|b) Al Prices are as on first working day of Lhe menth.
[e) The details of prizas are ag under:
1. Price of CC copper rods (in Rs/MT) is ex-works price as quoted by he primary producer.

2. Price of galvanized steel strip [ steel wire (in RsfMT) b ecworks price a5 guoted by the
manufacturer for Round steel Wire and Fat stesl ctrip [the relevant price of steel strip or stee] wire
is 1o be selected depending upan the type of armouring of the cable).

Price variation formula for ‘Instrumentaion Cables’
P = Po + CuF [Cu—Cuo) + FeF (Fe -~ Fea)
1. For Palr Instrumentation Over all Scresn Cables
Tahles References:

Cu POS Copper Factor
Fa POS Sreel Factor

2. For Palr instrumentation Individual and Over all Screen Cables
Iables References:

Cu P& Copper Factar
Fe Pi5 Steel Factor

3. For Triad Instrumentation Over all Screen Cables
T Refer

Cu TDS Copper Factor
Fe TOS Steel Factor

4. For Triad Instrumentaton Individual & Overall Screen Cables
Tibles References;

CuTIS Copper Factor
Fe TIS steal Factor
rectar G
Pageloll
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Copper Factors for Instrumentation Cables - CuF

Cu POS

Pair Instrumentation Over all Screen Cables

N, of Palrs 0.5 sq.mm .75 sq.mm 1.05q.mm 1.5 sg.mm 2.5 zq.mm
Cable size in
£.mim
[ 1 00142 — 00185 0.0233 0.0326 [T
F] 0.0258 0. 0.0440 0.0625 0.0978
2 00353 0.0484 0.062%6 0.0704 0.4433
A 0.0448 00623 00811 01183 01688
] nosTh 0.0800 0.1022 0, 1467 0.2356
B 0.0652 0.0528 01210 01768 0.2629
7 0.0158 0087 01378 0.2000 0.3245
] 0.0852 0.1204 01582 023207 .3741
gl  0.0933 01334 01734 0.25M 0A1M
L 10 01046 0.1485 0. 1858 0.2853 04655
11 [(REEE] 04600 0.2089 030867 05023
2] 042% 0.1764 [P XEL] 03452 | 05680
[E] 01288 0.1667 0.2445 0,3800 0.5512
14 01378 0.2000 02623 0.3867 00,5356
15]  D.146T 02134 0.2600 0.4134 06801
16 0.968 02372 0.3080 04573 0.7408
17 01645 0.2400 03156 0, 4557 0.7650
W 01734 0.2534 0.3334 04534 [EE]
Wb 6,182 0.2667 03512 0 5201 08578
| 20 01911 0, 2800 0.3688 0.5467 0.9023
21 02000 02034 0,3887 05734 0.5468
7] 0.2080 0.9067 0.4045 06001 0.8912
FE) 0.2178 0.3200 04223 06267 1,0057
24 0.2381 0,3437 04575 06813 1.1068
[ 25 Oz2a%h 03467 04578 06501 11246
26| 02445 0.3600_ 0.4756 07058 1.1690
27 02534 0.3734 04534 0734 12135
[ O.2624 0.38E7 0.5112 0.7601 12578
[ 28] oam 04001 05250 0.7668 13024
30| 0.2800 041 [ 0B 13488
1 0.Z889 D427 0.5645 0.8401 13213
32| 02478 0.4401 0.5523 0 B568 1.4357
. 33| 03067 04534 0.6001 0.8934 1A
34 0.3156 04567 78 0.9201 1.5246
a5 0.3245 04801 “u.'g!ss‘ 0800 15681
T 0.3334 04534 06534 08735 16135
[ 37 Dz 05067 D.ETIZ 1.0007 16580
3] G3817 0.5201 0, 1.0268 17024
i 38 09600 [(EEE] 0.7068 1.053% 1,7488
40 0,968 05467 07745 1.0801 17813
21 6.3778 T hEea: 0.7423 11068 1.A3ER
[ a42] 03867 [EEL] O7E01 | 11335 1.8602
&3 03886 0 5867 0.7779 11601 1.9247
a4 04045 0.6001 0.7957 1,1854 186491
45 04134 CIEET] 08134 1.2135 2013
46]  0.4223 06267 08312 1.2402 20580
47| 04312 0.6401 0.8480 12668 21025
[T~ 48 04710 05750 0.8010 13410 23009

Page 7 of 33
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Copper Factors for Instrumentation Cables - CuF

CuPIS
Pair Instrumaentation Individual and Over all Scroan Cables
No. of Pairs 0.5 sq.mm 0,75 sq.mm 10gqgmm | 15 sg.mm 2.5 3q.mm
Cable ghre in
AQ.mm
| 1 0,013 DOATH 0782 00311 (]
2 00adE 0.0437 00531 ogTiT 0.1088
3 0.0450 0.0621 0.07TE3 01041 01670 |
4 00630 .0R06 0 0eed 0.1385 0.2071
5]  0.0800 01032 1245 01 0.2576
B 0.0937 0.1200 [RELT] 032047 0.3763
7 0. 1087 0.1374 0. 1689 0.2311 0. 3558
8 0.1218 0.1559 0.1948 0.2692 04407
[ [REED 0.17M [FRE:] 02934 0.4534
10 0. 1503 0.1543 Gaai7 0.3348 05122
{H] 03 1600 02088 0.2578 0.3556 0.55812
[F] 01785 0.2313 02887 0.4001 06128
13 0.1867 02445 0.3023 04178 [TE]
14 ] 0.2623 03245 D.4489 0.6979
15 02134 02800 03267 4801 0.7464
16 0. 2350 03063 ma812 05305 0.A141
17 0.2900 0.3156 03812 05473 0 Adib
18] 02534 0.3334 04134 05734 (.8034
18]  0.2667 0.3512 04356 06045 08433
20/ 02800 0, 3689 04578 06356 0.6812
1] 0.2034 03867 04801 0.6568 10401
03067 DAM4E 0.5023 06079 10860 |
23 0. 3200 04223 Q5245 0.7750 11379
24 -0,3479 04535 056573 07911 1.2165
25 0, 3467 04578 0 5B 0.7012 1,787
26| 0.3600 0ATEE 05012 G.8223 12045
27 0.3734 04054 IEED] 0.B534 1.3335
Fi 0.3867 06112 0.6356 08846 1.3824
23 04001 0.5280 06578 0.9157 14313
30| D4t 0.5467 0.5801 0.0468 14802
31 04267 0.5645 07023 0.5779 1520
EF] 04401 0.8823 0.7245 1.0050 15760
1 0.4534 0.6001 (.7460 1.0401 1.6280
=i BABaT Bo178 R 10712 LCELT
35 04801 [T R IIE] 1.1024 1,7247
L 0453 T 06534 08134 1.1335 1.7736
ar 05067 06712 08357 11640 1.8528
36 05201 0 BAK) [EE) 1.1857 16713
Bl 0.555 07068 e80T | 1.2268 19202
an 05467 0.7245 Da0Zd 13578 1.9691
4 0.5801 07423 0.9246 12891 20180
42 05734 0.7601 00488 1.3002 2.0885
43 05867 7770 ] 1.3513 21158
4| neoot 07957 00012 | 13824 21647
45 06134 08134 10136 14135 2213
A [ _0.8312 10857 14448 2625
47 06401 08450 10578 14757 23114
W 0,893 11186 T 5587 24188
Page 8 of 33



Steel Factors for Instrumentation Cables - FeF

Fe POS
Palr instrumentation Cver ail Soroen Gables
o, of Paars (0.5 ag.mm 0.75 s.mm 1.0 samem 1.5 sq.mm 2.5 sa.mm
Cabhe slaeln r
4.
1 Alir] 0.1 565 o 1635 01735 01530
i 2150 02333 03470 0.2600 DI
3 |00 0.2545 02890 0.2900 0.2880
a [0.2300 2580 M5 |n.2045 0.2830
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[ Steel Factors for Instrumentation Cables - FeF

Fe PIS .
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CIN No. 99599MH1870GAPD 14629

Indian Ebectrical & Eloctranics Manufacturar's Association

V : 2 501, Kaknd Chambers P 45122 2493 0537
A32; Ovoa B, Road, Wordl, F #9127 2453 3705

rivhal « 400 01 E ba ;
your link to electricity ' s wrgt g Wbk v
Cir. No. 35/DIV/ CAB/0S/ 24™ April 2018

To Members of the Cable Division, Utilities, Railways & Listed purchasing organizations

Sub: Correction in PV formulae of LT XLPE Power Cable and addition of factors for HT
XLPE Power Cables

We have recént!»; puh]tshed revised Price Variation Clause for LT&HT XLPE Power Cables
and made it effective from 1% November 2017 vide Cir. No:111/DIV/CAB/0S dated 5™
December 2017

While replying to a query of a buyer it is observed that the polymer factor for LT XLPE
Power Cables (both aluminium and copper) was incorrectly represented by Table P2,

We have now corrected the anomaly by correcting the PV formulae of LT XLPE
Aluminium and Copper Insulated Cables {51, No. D& E) by representing Polymer factor
by Table L2,

We have also worked out factors for XLPE, Copper and Steel for 3 core HT XLPE Power
Cables for 500 and 630 sq.mm.

We now enclose complete PV clause of Cable by including all the PV formulae of different
types of power cable (Sl. No. A to I}, polymer factor Table L2 and updated XL4, H2 and H5
Table of factors for your perusal & record.

We request to replace PV clause of Cable already circulated vide Cir. 111/DIV/CAB/05 |
dated 57 December 2017 with the enclosed PV clause in your records for future use. |

‘ d& itr Director g
Encl: as above !

HEAD OFFICE - DELHI
Riskrramook Building, First Floor, 85 A, Panchiuian Road, New Delhl = 110001, INDIA.
P51 1123353003 /14 = F 51 11 2336 3015 » E defhi@ivema.org » W wwwlieemaog
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CIN No. LIS9958MH1970GAPO 14629

Indlan Elecirical & Electranics Mamifactuser's Association

IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1™ November 217
Material Price Variation Clause For PVC And XLPE Insulated Cables

The Price quoted/confirmed is based on the input cost of raw materials/components as on the
date of quotation, and the same is deemed to be related to the prices of raw materials as specified
in the price variation clause glven below. In tase of any variation in these Prices; the grice payable
shall be subject to adjustment up or down in accordance with the formulae provided in this
document.

Terms used in pri&e variation formulae:

P Price payable as adjusted in accordance with above appropriate formula (in Rs/Km)

Po Price quoted/confirmed {in Rs/Km)

ALUMINIUNM

AIF Varlation factor for aluminium

Al Price of Aluminiujm. This-price is as applicable of first working day of the month, one
month prior to the date of delivery.

Alo Price of aluminium. This price s as applicable on first working day of the month, ane
manth prior to the date of tendering,

COPPER
CuF  Variation factor for copper

Cu Price of CC copper rods. This price is as applicable on first working day of the month, one
manth prior to the date of delivery,

Cuo  Price of CC copper rods. This price is as applicable on first working day of the month, one
month prior to the date of tendering.

PVC COMPOUND

PVCe  price of PYC compound. This price Is as applicable on first working day of the month, one
month prior to the date of delivery.

PVCco Price of PVC compound. This price is as applicable on first working day of the month, ane
manth prior 1o the date of tendering.

CCFAl  Mariation factor for PVC compound/Palymer for aluminum conductor cable.

CCFCy Variatlon factor for PVC compound/Polymer for copper conductor cable.

HEAD QFFICE - DELHI
Rishyamook Bullding, First Aloor, 85 A, Penchiulan Rosd; New Delhi— 110001, INDIA,
P +5111239363013 /14 » F +51 11 2335 3015 » E delbi@eemaog « W wwwieema.ong

: » 501, Kakad Chambers P 4512224930532
/ 132,Dr. A, 8. Road, Wor, F 491222493 2705
r Mumbal - 200 018, Emumbai@leema.org

_ your link to electricity INEIA. W Wwwltemaiorg
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- CINNo. Us929aMH1970GAPD 14629

Intian Electricad & Electronics Manufacturer’s Atzociation

501, Kakadl Chambers P 49122 74930532
_ 132, Or A. B. Fioad, Woek, F 281222493 2705
your tink to electricity ;:T.:. i T % Tfi‘.ﬂ:':; i
IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1™ November 217

XLPE.COMPOUND

Ce price of XLPE compound. This price is as applicable on first working day of the month, ong
maonth prior to the date of dellvery, '

Cco  Price of XLFE compound. This price is as applicable on first working day of the month, ane
month prior to the date of tendering.

XLFAL Variation factor for XLPE compound for aluminum conductor cable,
MLFCU Variation factor for XLPE compound for Copper conductor cable.

STEEL

FeF Variation factor for steel

FeW Variation factor for round wire steel armouring

Fe Price of Steel Strips/steel wire. This price is as applicable on the first working
day of the manth, one manth priar to the date of dellvery.

Feo Price of steel strips/steal wire, This price Is as applicable on first working day of

the month, one month prior to the date of tendering.

The above prices and indices are as published by IEEMA vide Circular reference IEEMA [PVC)/CABLE
R{1)/-/~ prevailing as on 1% working day of the month L.e. one month priar to the date of
tendering.

The date of delivery is the date on which the cable is notified as being .ready for
inspection/dispatch {in the absence of such notification, the date of manufacturer's dispatch note
is to be considered as the date of delivery) or the contracted delivery date {including any agreed
extension thereto), whichever is earlier,

Notes )
(s} All prices of raw materials are exclusive of G5T amount.
(b) All prices excluding Aluminium & Copper are 2s on first working day of the month.
ic) The details of prices are as under:

1. Price of Aluminfum is LME average Cash SELLER Settlement price of Prirmary Aluminium in
LSS per MT as published by London Metal Bulletin (LME) including Premium for Aluminium
Ingot in USS per MT is converted in Indlan Rs./MT.

Price of PVC Compoupd (in Rs/MT) is the ex-works price, as queted by the manufacturer,
Price of XLPE Compound (in Rs/MT) is the ex-works price, as quoted by the manufacturer
Price of CC copper rods {in Rs/MT) is ex-works price as quoted by the primary producer,
Price of galvanized steel strip / steel wire (in Hs/MT) is ex-works price az quoted by the
manufacturer for Round steel Wire and Flat steal strip {the relevant price of steel strip ar
steel wire is to be selected depending upon the type of armouring of the cable).

i

HEAD OFFICE - DELHI
Rishyamock Bullding, First Floor, BS A, Panchindan Rged, New Delhi- 110001, INDHA,
P 4911123363013 /14 « F 451 11 23363015 » E delhi@lecma.cng = W wrww leemaorg
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Indiar Ebectrical & Electronics Manufactiurar’s Association

i - -
501, Kakad Chambars P +31122 14930532
137, Or. A. B Road, Worll, F #9122 24932708

. Mumizai - 400 028, E  mumbai @ieoma.on

your link to electricity INDAA, W www.eema,ong

IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1" November 217
Price variation formulae for ‘Power Cables’

A. Aluminum conductor PVC insulated 1.1 kv pdwé-r--'l:abies
P=Po+ AlF (AL— Alo) + CCFAl {PVCe—PVCco) + FeF (Fe - Fea)

For unarmourd multicore cables {without steel armour); FeF=0

Table References:

ALP Aluminium conductor in single core unarmoured & multicore cables

P1 Aluminium conductor aluminium armour in single core armoured cables
P2 PVC compound

P3 Steel armour

B. Copper conductor PVC insulated 1.1 kV power cables
P =Po +CuF [Cu~Cua)+ CCFCu {PVCc—= PVCto) + Fef (Fe — Feo) + AlF (4l — Ala)

Far steel armoured cables; AIF=0  For aluminium armoured cables; FeF=0
For unarmoured c2bles; Fef, AIF=0

Tables References:

CUP Copper conductor
. P2 PVC compound

P3 Steel armour

P4 Aluminlum armour

C. Copper conductor PVC insulated 1.1 kV control cables
P =Po+ CuF (Cu~ Cuo) + CCFCu {PVCc-PVCeo) + FeF (Fa-Feo)

For unarmoured cables: FeF=0

!EQIE References:

cuc Copper conductor
P5 PVC compound
PG Steelarmour

D. Aluminum conductor XLPE insulated 1.1 kV power cables
P = Fo + AIF (AL = Alo) +XLFAL{CC-Coo)+ CCFAI [PVCc — PVCco) + FeF (Fe - Feo)

For unarmourd multicore cables (without steel armour); FeF=0

Table Referances:

ALP Aluminium conductor in single core unarmoured & multicore cables

Pl Aluminium conductor aluminium armour in single core armoured cables
12 Polymer [CCFAL)

P3 Steel armoaur

XL #LPE Compound [XLFAL)

E. Copper conductor XLPE insulated 1.1 kV power cables
P'= Po 4 CUF (Cu = Cug) + XLFCU {CC-Ceol+ CCFCu {PVCe— PVCen) + Fef {Fe— Faa) + AlF (Al - Alo)

N R L TR R

;u For steel armoured cables; AlF=0 For aluminium armoured cables: FeF =0
ay HEAD OFFICE - DELHI

= Ristryamaale Building, Firss Floos, 85 &, Panchkulan Rosd, New Delhi - 110001, INDIA.

MIESTR PO P 4911123353013/ 14  F +51 11 2336 3015 » £ deihigfieema.org » W wivwivera.org
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Inclian Electrical & Electronics Manufaciuner's Atsociation
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your link to electricity sy bo ey B

! IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1" November 217
! For unarmoured cables; FeF, AIF=0
, 32 Tables Refererices:
! cup Copper conductor
i L2 Polymer [CCFCu)

P3 Steel armour

Pd Aluminlum armour

XLl XLPE Compound (XLFCu)

F. Copper conductor XLPE insulated 1.1 kV control cables
P = Po + CuF (Cu - Cuo) + XLFCU {CC-Ceo}+ CCFCu {PVCc-PVCco) + FeF (Fe-Feo)

For unarmoured cables; FeF =0
ables References:

cuc Copper conductor :
Ps PVC compound I
Ph Steel armour i
b XLPE Compound '

G. Foraluminfum conductor XLPE insulated 3.3 to 33 kV power cables [
P = Po + AIF (Al — Alo) + XLFAL[CC-Cco}+CCFAI | PVCoc=PVCco) + FeF [Fe = Feo)

For unarmoured multicore cables (without steel armour); FeF=0

Table Refernces: '

ALP Aluminium conductorin single core unarmoured & multicore cables

H1 Aluminium conductor + aluminium armour In single core armoured cables
H2 Polymier ?

H3/H5 Steel armour (Flat/Round)

¥Laf¥la  ¥LPE Compound [Single core /Multicore)

H. Copper conductor XLPE Insulated 3.3 to 33 kV power cables
P = Po + CuF {Cu - Cua) + XLFCU [CC-Coo)s CCRCu | P"i’!’.’t_- PVCco) + FeF (Fe'—Fen) + AIF (Al =—Alo)

For steel armoured cables; AIF=0  For aluminium armoured cables; FeF=0
For unarmoured ¢ables; FeF, AlF=0
Table References:

Cup Copper conductor

H2 Polymer

H3/H5 Steal armour (Flat/Round)
H4 Aluminlum armour

XL3/XL4  XLPE Compound (Single core /Multicore)
l. Copperconductor XLPE Insulated 1.0 and 1.5 kV Solar PV DC cables

P = Pa + CuF {Cu—Cua)
Table CUsdc  Copper Conductor

passh—

@ HEAD OFFICE - DELHI
Rishyamocik Bullding, First Floar, 85 &, Panchkuion Rosd, New Delhi - 110001, INDIA.
sl P 4511123363013/ 34 » F +01 11 2336 3005 » E dolti@leama.org « W wwwieema.ong
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IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1% November 217

TABLE ALP
VARIATION FACTOR FOR ALUMINIUM (AIF)

POWER CABLES WITH ALUMINIUM CONDUCTOR
(EXCLUDING SINGLE CORE ARMOURED CABLES)

Nominal Cross 1 core 2 core 3 core 3.5 core 4 core
Sectional Area
(in Sg. mm.)

25 0.007 0.014 0.021 - 0.028

4 0.011 0.023 0.034 - 0.046

] 0.017 0.034 0.052 - 0.069

10 0.029 0.053 0.087 - 0.116

16 0.046 0.091 0.137 - 0,183

25/16 0.073 0.146 0.219 0.262 0.292

35/16 0.101 0.202 0.302 0.345 0.404

50/25 0.137 0.273 0.410 0.478 0.547

70/35 0.197 0.395 0.593 0.687 0.791

95/50 0.274 0.548 0.871 0.949 1.085

120/70 0.246 0.691 1.005 1.221 1382

150/70 0.425 0.B53 1,279 1,464 1706

185/95 0.533 1.070 1.605 1.B61 2.140

225130 0,655 | 1.310 1.965 2.287 2.630

240/120 0,703 1.400 2,059 2421 - 2799

300/150 0.879 1.757 2,635 3,033 3.514

400/185 1.126 2.249 3.374 3.873 4.498

500 1.418 2,838 4.256 - 5.875

630 1.828 3.663 5.0 - 1326

8O0 . 2.340 4.679 7.018 - 9.357

1000 2051 5.850 .04 - 1779

U g TP (R T e L i e s e i e T e T

Page 16 of 33



IEEMA (PVC)/CABLE(R-1)/2017
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Effective from: 1% November 217

TABLE CUP

VARIATION FACTOR FOR COPPER CONDUCTOR (CUF)
POWER CABLES WITH COPPER CONDUCTOR

Nominal Cross 1 core 2 core 3 core 3.5.core 4 core
Sectional Area (in
Sg. mm.)
2.5 0,023 0.046 0.069 - 0.092
4 0.036 0.076 0.112 - 0351
6 0.056 0.112 0171 - 0.227
10 0.0595 0.174 0.286 - 0.382
15 0.151 0.299 0.451 - 0.602
25/16 0.240 0.480 0,720 0.862 0.960
35/16 0.332 0.664 0,983 1.135 1,329
50/25 0.451 0.8598 1348 1.572 1.799
70/35 0.648 1.299 1.950 2.260 2.602
95/50 0.901 1.802 2.700 2.121 3.601
120/70 1.138 2373 3.407 4.016 4.545
150/70 1.358 2.806 4,207 4,815 5.611
185/95 1.753 3.519 5.279 6.121 7.038
225120 2.154 4,308 6,463 7.522 B.617
2407120 2.312 4,605 6.904 7.5963 9.206
300/150 2.891 "~ 5779 B.667 9.976 11.558
400/185 3.703 7.397 11.097 12,738 14.794
500 4.664 9,334 13.998 = 18.665
630 6.012 12.048 18.070 - 24.095
800 7.696 15.389 23.082 - 30.775
1000 9,706 15.372 28.055 = 387491
TABLE CUsdc
VARIATION FACTOR FOR COPPER CONDUCTOR (CUF)
1.0 & 1.5KV Solar PV DC Cables with Copper Canductor
Cable Size In sg.mm. Copper content in MT/km
25 0.023
4 0.038
B 0.058
10 0.090
= "ot T TR S Ty s e T R AR e TR R
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Effective from: 1" November 217
TABLE CUC

IEEMA (PVC)/CABLE(R-1)/2017

VARIATION FACTOR FOR COPPER CONDUCTOR (CUF)
CONTROL CABLES WITH COPPER CONDUCTOR

No of Cores Core size 1.5 sq mm Core size 2.5 sq mm
2 0.026 0.047
3 0.039 0.070
4 0.052 0.034 )
) 0.065 0.117
6 0.078 0.141
7 0.0591 0.164
g 0.110 0.182
9 0.117 0.205
10 0.130 0.235
12 0.157 0.282
14 0.183 0.329
16 0.209 0.376
18 0.246 0.410
19 0.248 0.446
20 0.260 0.456
24 0313 0.563
27 0.3252 0.634
20 0.391 0.704
37 0.483 0.869
L 0.573 1.033
52 0.678 1,221
61 0.796 1.437
IE T T EER TET T B R T | R e
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IEEMA (PVC)/CABLE(R-1)/2017
TABLE P1

GG’

your link to electricity

Effective from: 1% November 217

VARIATION FACTOR FOR ALUMINIUNM (AIF)

ALUMINIUM ARMOURED SINGLE CORE PVC INSULATED 1.1 KV CABLES

Nominal cross sectional area Aluminium factor for Aluminium armoured cable
{in Sg.mmi) with aluminium conductor
4 0.0685
& 0.0795
10 0.1017
16 0.1303
25 0.1693 |
35 0.2090 '
50 0.2597
70 0.3360
95 0.4567
120 0.5443
150 0.6427 f
185 07743 |
240 0.9737
0o 1.2582
400 1.5502 |
500 1.8958 !
630 2.3650 J
800 2.,9306 !
1000 3.7666 |
R v | T T S I T E R BT T T I R R T R o
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IEEMA (PVC)/CABLE(R-1)/2017
TABLE P2

VARIATION FACTOR FOR PVC COMPOUND ( CCFAI/CCFCu)

ieema’

your link to electricity

Effective from: 1" November 217

PVC INSULATED 1.1 KV ROWER CABLES WITH COPPER/ALUMINIUM CONDUCTOR

MNominal cross 1 core 2 core 3 care 3.5 core 4 core
Sectional Area | i
{in 5q. mm) (
Unarm Unarm arm Unarm arm Unarm arm Unarm arm 1
|
2.5 0.079 0125 | 0133 | 0.141 | 0.157 - = 0.161 | 0.179 |
4 0.094 0140 | 0156 | D.164 | D.182 E - 0188 | 0.209 [
[5 0.101 0154 | 0171 | 0.179 | 0.199 - - 0.198 [ 0.220 i
10 0.114 0194 | 0216 | 0.214 | 0.238 - - 0.245 | 0277 f
16 0.142 0.234 | 0246 | 0.279 | 0.290 - 4 0328 | 0.345 |
25 0.171 0288 | 0303 | 0364 | 0383 | 0422 | 0444 | 0.443 | 0.466 [
35 0.189 0321 | 0338 | 0408 | 0429 | 0485 | 0515 | 0.498 | 0.524 !
50 0.211 0411 | 0433 | 0508 | 0535 | 0613 | 0.645 | 0.647 | 0.681 i
70 0.241 - - 0.613 | 0.645 | 0.707 | 0.744 sy - [
g5 0.284 - - 0755 | 0.811 | 0908 | 0927 = . !
120 0.339 . - 0.866 | 0.884 | 1.024 | 1.045 . -
150 0.388 - - 1070 | 1052 | 1289 | 1315 . - |
185 0.450 < . 1310 | 1.337 | 1.499 | 1.530 - - !
225 0.521 - - 1.586 | 1.618 | 1.840 | 1.878 - - |
240 0,534 - - 1.649 | 1.683 | 1.990 | 2.031 - - {
300 0.653 : . 2.007 | 2.048 | 2.361 | 2.409 - . '
400 0.770 = - 2437 | 2487 | 2616 | 2.669 - :
500 0.936 = T 3.117 | 3.181 | 3.687 | 3.762 - :
630 1.175 - - - - - : - -
800 1.423 - . . - » R - G
1000 1.642 - - - - - | - - -
2T A R S AN WA LT 5 07—l = ey - e U S " e
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IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1* November 217
TABLE P3

VARIATION FACTOR FOR STEEL (FeF)
PVC INSULATED 1.1 KV POWER CABLES WITH COPPER/ALUMINIUM CONDUCTOR

Nominal Cross | Zcore | Shape 3core | Shape | 3Y%core | Shape | dcore | Shape
sectional Area
{in Sg. mm)

4 0.305 W 0.335 W = = 0.363 W

b 0.348 w 0363 W - = 0.407 w
10 0.382 W 0407 W = = 0.293 F
16 0.235 F 0.293 F = = 0.323 F
25 0.253 F 0.352 F 0.382 F 0.382 F
35 0323 E 0.332 F 0.411 F 0.440 F
50 0.382 F 0.440 F 0.469 F 0.459 F
70 0.411 F 0.499 F = F 0.587 E
95 0.499 F 0.587 F 0.616 F 0.645 F
120 0.528 F 0.616 F 0.675 F 0.731 F
150 0.587 F D.675 F 0.731 E 0.790 F
185 0.645 F 0.761 F 0.820 F 0.879 F
240 0.731 F 0.879 F 0.937 F 0.996 F
300 0.820 F 0.968 F 1.055 F 1.113 F
400 0.937 F 1.083 F 1172 F 1.231 F
500 1.055 F 1231 F 1.348 F 1.406 F
630 Lin2 F - - - - - -
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IEEMA (PVC)/CABLE(R-1)/2017
TABLE P2 (Additional)

SeIMG

your link to electricity

Effective from: 1™ November 217

. VARIATION FACTOR FOR ROUND WIRE ‘W' STEEL (FeF)
PVC INSULATED 1.1 KV POWER CABLES WITH COPPER/ALUMINIUM CONDUCTOR

R T S P L

Page 22 of 33

Mominal Cross 2 Core 3 Core 3 .5Core & Core
Sectional Area
{in £q. mm)

1.5 0.247 0.259 0.288
2.5 0.273 0.289 0.329
4 0,305 0.335 0.363
B 0,348 0,363 0.407
10 0,392 0.407 0,533
16 0.439 0.523 0.014 0.573
25 0.526 0.625 0.664 0.685
a5 0,551 0.685 0.729 0.761
50 0.661 0.750 0.864 1,108
70 0.745 1,122 1,200 1.256
a5 1.085 1.286 1.376 1.443
120 1.147 1.386 1.479 1.562
150 1.267 1.526 1.634 2,173
185 1.403 2,090 2.315 2421
240 1.954 2397 2.641 2.722

300 2.180 2,692 3.670 3.842 |
400 2.987 3.728 4,126 4.292
500 3.517 4,235 5.958 6.301
630 4774 6.018 6737 7.141

T T T ey R e ——
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your link to electricity

IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1 November 217

TABLE P4

VARIATION FACTOR FOR ALUMINIUM (AIF)
PVC INSULATED 1.1 KV POWER CABLES WITH COPPER CONDUCTOR

Nominal Cross Sectional | Aluminium Factor for Aluminium armoured cable with copper
Area conductor
{in 54. mm)

4 0.058
B 0.063
10 0.073
16 0.084
25 0.096
35 0,108
50 0.123
70 0.139
95 0.183
120 0.198
150 0:218
185 0.241
240 0.271
300 0.379
400 D.424
500 0.478
630 0.537
800 0.591
1000 0.816
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IEEMA (PVC)/CABLE(R-1)/2017

Effective from: 1 November 217

TABLE P5

VARIATION FACTOR FOR PVC COMPOUND (CCFCu)
PVC INSULAYTED CONTROL CABLES WITH COPPER CONDUCTOR

Ieema’

your link to electricity

No of cores Core size 1.5 sq mm Core size 2,5 sqg mm
Unarm Arm Unarm Arm
2 0.118 121 0.125 0.139
3 0121 0.131 0.141 0.157
4 0.137 0.152 0.161 0.179
3 0.157 0.174 0.187 0.208
6 0.179 0.159 0.234 0.260
T 0.179 0.199 0.234 0.260
8 0.193 0215 0.2592 0325
g 0.216 0.241 0.300 0.335
10 0.236 0.262 J0.303 0.337
12 0.245 0.277 0.334 0.371
14 0.311 0.327 0,389 0.409
16 0.344 0.362 0.435 0.458
18 0.352 0.371 0.474 0.500
19 0.375 0.395 0.476 0:501
20 0391 0.412 0.519 0.545
24 0.457 0.481 0.584 0.615
27 0.491 0.517 3631 0.664
30 0.529 0.557 0.706 0.743.
37 0.615 0.647 0.835 0.879
44 0,739 0.778 1.018 1.026
52 0.845 0.889 1100 1158
61 0.952 1.002 1.246 1.312
i T e FTF 237 S BBE 1y A S R S R e L
Page 24 of 33 -



———— T

IEEMA (PVC)/CABLE(R-1)/2017

TABLE P&

VARIATION FACTOR FOR STEEL (FeF}
PVC INSULATED CONTROL CABLES WITH COPPER CONDUCTOR

I©SIMaG’

your link to electricity

Effective from: 1 November 217

Mo of cores Core size Shape of Core size Shape of
1.5 sqg mm armour 2.5 5q mm armour
2 0.243 w 0.277 W
3 0.257 W 0.289 W
4 0.277 w 0.314 W
5 0.303 W 0.342 W
] 0.329 w 0379 W
¥ 0.329 W 0.379 W
B 0.341 w 0.456 W
8 0.383 w 0.275 F
10 0,408 W 0,325 F
12 0.289 F 0.342 F
14 0,306 F 0.360 F
16 0.317 F 0.372 F
18 0,332 F 0.350 F
19 0.343 F 0,397 F
20 0.368 F 0.400 F
4 0.398 F 0.475 F
27 0.414 F 0.478 F
37 0.461 F- 0.548 F
44 0.507 F 0.601 F
52 0.556 F 0.641 F
61 0.585 F 0.685 F

AT ST T BT
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your link to electricity

IEEMA (PVC]/CABLE(R-1)/2017 Effective from: 1% November 217

TABLE PG [Additional)

VARIATION FACTOR FOR ROUND WIRE "W’ STEEL (FeF)
PVC INSULATED CONTROL CABLES WITH COPPER CONDUCTOR

No. of Cores Core size 1.5 sq mm Core slze 2.5 sq mim
2 0.243 0.273
-] 0.257 0.289
4 0.277 0.314
5 0.303 0.342
6 0.329 0.379
7 0.329 0.379
g 0.341 0.456
£l 0.383 0.508
10 0.408 0.535
12 0.510 0.572
14 0.546 0:625
16 0.581 0.660
19 0.608 0.696
24 0.714 0.819
25 0.679 0.798
27 0.732 0.837
28 0.696 {.815
o 0.758 0,881
33 0.747 0.883
37 0.820 1217
44 0.926 1.355
48 1.122 1308
50 1122 1.308
52 1.149 1.361
56 1202 1.388
61 1.299 1.520
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IEEMA (PVC)/CABLE(R-1)/2017

©eeMmaG’

your link to electricity

Effective from: 1* November 217

TABLE L2

VARIATION FACTOR FOR POLYMER {CCFAI f CCFCu)
XLPE INSULATED 1.1 KV POWER CABLES WITH COPPER / ALUMINIUM CONDLCTOR

3.5 core

Nominal | 1core 2 core 3 core 4 core
Cross
Sectional
:qm:nf:; Unarm | Unarm | Arm | Unarm | Arm | Unarm | Arm | Unarm | Arm
2.5 0.055 0163 | 0175 | 0166 | 0.177 - - 0177 | 0.188
4 0075 | 0201 | 0204 | 0.205 | 0213 - - 0.218 | 0.213
] 0.085 0.213 | 0.234 | 0.205 | 0.230 - - 0.242 | D.232
10 0.082 0.252 | 0.280 | 0.217 | 0.251 - - 0.285 | 0.298
16 0.08% | 0278 | 0341 | 0.289 | 0.246 - - 0.300 | 0.279 |
25 0101 | 0307 | 0.278 | 0276 | 0.247 | 0.295 | 0.264 | 0331 | 0290
a5 0.109 0.330 | 0319 | 0305 | 0.270 | 0.328 | 0.292 | 0.368 | D.319
50 0.124 0.482 | 0685 | 0348 | 0311 | 0.372 | 0.335 | 0422 | 0394
70 0.146 | 0354 | 0335 | 0469 | 0397 | 0489 | 0.420 | 0528 | 0464
95 0.163 0.436 0385 | 0504 | 0441 | 0544 | 0471 | 0591 | 0.523
120 0.176 0.475 | 0.421 | 0.556 0498 | 0.599 | 0.538 | 0.722 0.656
150 0.217 0.510 | 0.490 | 0690 | 0511 | 0.717 | 0.633 | 0.820 | 0.762
185 0.236 0631 | 0.608 | 0.836 0.738 | 0.8%4 | 0.756 | 1.007 0.895
240 0273 | 0750 | 0.726 | 1002 | 0:842 | 1079 | 0952 | 1238 | 1.119
300 0.303 0.919 | 0.887 | 1.161 1.012 1170 | 1.031 | 1457 | 1.414
400 0.372 1.093 1.040 | 1,376 | 1.283 1545 | 1.379 | 1.778 | 1.626
500 0.413 1.3432 - 1.568 1.400 1.806 | 1456 - -
630 0465 | 1546 - - - - - - -
800 0.569 - B - - - - -
1000 0667 - - - - - - - =
I WoEve B L = O e o L = -2 e e T T T T e TP T
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IEEMA (PVC)/CABLE(R-1)/2017

IGeMaG"

your link to electricity

Effective from: 1 November 217

TABLE XL1
VARIATION FACTOR FOR XLPE COMPOUND ( XLFAL/XLFCU)
XLPE INSULATED 1.1 KV POWER CABLES WITH COPPER/ALUMINIUM CONDUCTOR

I

Nominal cross 1 core 2 core 3 core 3.5 care 4 core
Sectional Area
{in Se. mm)
Unarm Arm Unarm Arm Unarm arm Unarm | Arm Unarm arm

23 0.007 0.010 0.014 0.014 | 0021 | 0.021 0.028 | 0.028
4 0.009 0.012 0.018 0.018 | 0,027 | 0027 0.036 | 0.036
[ 0.010 0.015 0.022 0.022 | 0033 | 0033 0.043 | 0.043
10 0.013 0.018 0.025 0.025 | 0.039 | 0.039 0.053 | 0.053
16 0.016 0.023 0.034 0.032 | 0.049 | 0.049 0.065 | D.0BS
25 0.021 0.030 0.048 0.048 | 0.070 | 0070 | D.084 | 0.0B4 | 0.093 | 0.093
35 0.025 0.035 0.059 0.059 | 0.084 | 0.084 | 0089 | 0089 | 0112 | D112
50 0.023 0.044 0.075 0075 | 0.108 | 0.108 | 0130 | 0.130 | 0.144 | 0.144
70 0.042 0.054 0.095 0.095 | 0137 | 0137 | 0160 | 0160 | 0.179 | 0.179
a5 0.048 0.062 0.110 0.110 0.160 0.160 0.190 | 0,190 0211 0.211
120 0.080 0.076 0.138 0138 | ©0.200 | 0.200 | 0.239 |-0.239 | 0.266 | 0.266
150 0.078 0.095 0,180 | 0.180 | D0.2559 | 0259 | 0.296 | 0.296 | 0344 | 0.344
185 0.097 0.116 0,224 | 0.224 | 0324 | 0324 | 0369 | 0.369 | 0430 | 0430
240 0.116 0.137 0.266 0.266 | 0.388 | 0388 | D446 | 0446 | 0518 | 0.518
300 0.138 0.164 0.325 0.325 0467 0,467 0.540 | 0.540 0.620 0.620

400 0.175 0.214 0.357 0.357 | 0536 | 0536 | 0618 | 0619 | 0.714 | 0714
500 0.217 0.260 0.440 0.440 | 0.660 | 0.660 | 0.762 | 0.769 | 0.880 | 0.880
630 0.265 0.318 0542 | 0542 | 0,814 | 0814 | 0941 | 0,941 | 1.085 | 1.085
800 0.323 0.389

1000 0.375 0.444

e R T = e RS AR A T e T TR T T e e e o
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IEEMA (PVC]/CABLE(R-1)/2017

VARIATION FACTOR FOR XLPE COMPOUND [XLFCU)

TABLE XL2

I6GIMG"

your link to electricity

Effective from: 1** November 217

XLPE INSULAYTED CONTROL CABLES WITH COPPER CONDUCTOR

No of cores Core size 1.5 sq mm Core size 2.5 sg mm
Unarm Arm Unarm Arm
2 0.010 0.010 0.012 0.012
3 0.0156 0.016 t.o18 0.018
4 0.021 0.021 0.025 0.025
5 0.026 0.026 0.031 0.031
B 0.031 0.031 0.037 0.037
f 0.036 0.036 0.043 0.043
8 0.035 0.036 0.043 0.043
g 0.042 0.042 0.045 0.049
10 0,052 0.052 0.061 0.061
1z L062 0.062 0.074 0.074
14 0.073 0.073 0.086 0.086
16 0.083 D.083 0,098 0.09_8_
18 0.094 0.094 0.110 0,110
19 0.099 0.099 0.116 0.116
20 0.104 0.104 0.123 0.123
24 0.125 D.125 0.147 0.147
27 0.150 0.140 0.165 0.168
aon 0.156 0.156 0,184 0.184
37 0.192 0.192 0.227 0.227
e 0.229 0.229 0.270 0.270
52 0.270 0.270 0.319 0.319
61 0.317 0.317 0.274 0.374
- ¥\ e - e e L p e e R R R
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IEEMA (PVC]/CABLE(R-1)/2017

IGSIMG’

your link to electricity

Effective from: 1*' November 217
TABLE XL3
VARIATION FACTOR FOR XLPE{ XLFAL/XLFCU)

SINGLE CORE ARMOURED /UNARMOURED XLPE INSULATED 3.3 to 33 KV POWER CABLES WITH

CU /AL CONDUCTOR
MNominal Cross KLPE Factor for Armoured/ Unarmoured Cablewith AL fCU Conductor
Sectional Area
(inSq.mm.) | 33KV | BEKV(E) | 11KV{EY | 11KVv(UE) | 22KV(E) | 33KV(E)
5.6 KV (UE)

25 0.110 0.131 0.170 0.279
35 0,122 0.137 0.175 0.284 0.317 0.522
50 0.135 0.151 0.191 0.307 0.341 0.563
70 0.155 0.172 0.215 0.342 0.379 0.615
95 0.174 0.193 0.241 0.377 0.417 0.670
120 0.192 0.212 0.262 0.407 D.449 0.713
150 0.209 0.228 0.283 0.437 0.481 0.757
. 185 0.228 0.250 0.308 0.471 0.518 0.808
240 0.255 0.279 0.343 0.519 0.569 0.883
300 0.280 0.322 0.372 0.560 0.613 0.943
400 0.226 0.3592 0:420 0.625 0.683 1.041
500 0,388 0.461 0.469 0.694 0.757 1142
630 0.467 0.520 0.529 0.777 0,845 1.265
800 0.567 0.593 0.602 0.874 0.949 1.407
1000 0.656 0.665 0.660 0.955 1036 | 1528

Note : XLPE factors inciude Semicons for Conductor & Insulation screen

TABLE —XL4
VARIATION FACTOR FOR XLPE (CCF1A! f CCFICu)

3 CORE XLPE INSULATED 3.3 to 33 KV POWER CABLES WITH COPPER / ALUMINIUM COMDULCTON

Nominal Cross | 33KV | 66KV (E) | 6.6KV(UE)/ | 11KV (UE) | 22KV (E) | 33 KVIE)
Sectional Area | ARM ARM 11 KV {E) AR ARM ARM
{in Sq. mm) ARM
25 0.315 0.394 0,511 0.838
35 0.339 0.427 0.545 0.880 0,982 1,638
50 0.378 0.474 0.600 0.957 1.065 1,751
70 0.435 0.541 0.679 1.067 1.183 1.916
95 0.489 0.604 D.755 1171 1.295 2.071
120 0.537 0.661 0.822 1.265 1.396 2.210
150 0.585 0.719 0.8390 1.359 1.487 2.350
185 0.642 | . 0,784 0.968 1.4638- - 1.614 2.513
240 0.717 0.873 1.074 1.615 1773 2.732
300 0,781 1.006 =167 1.744 1928 2919
400 0.886 7327 1 1314 1.948 2:130 3.229
500 0.956 1421 1445 2148 ° | - 2381 3.538
630 1129 1.582 1,609 2382 ~2.630 - 3:9:40

Mote ; XLPE factors include Semicons for Conductor & Insulatian sercen

o i =l

TRE T

R T S TN T T TS o T e e i

Page 30 of 33




IEEMA (PVC)/CABLE(R-1)/2017

TABLE H1

eemac’

your link to electricity

Effective from: 1 November 217

VARIATION FACTOR FOR ALUMINIUM {AIF)
ALUMINIUIM ARMOURED SINGLE CORE XLPE INSULATED 3.3 TO 33 KV CABLES

Mominal Aluminium Factor for Aluminium Armoured Cable with Aluminium Conductar
Cross
Sectional | 33KV | 66KV(E) | LLKV(E) | 11KV(UE} | 22KV(E) | 33KV(E)
Area(in Sg. 6.6 KV (UE)

mm.}
35 0.251 0.284 0.301 0.344 0353 0.473
50 0,312 0.336 0.352 0.397 0.408 0.672
70 0.385 0.408 0.423 0,463 0.501 0.723
95 0,476 0.500 0.518 2:637 0.656 0.856
120 0.561 0.586 0.601 0.726 0.744 0.94%
150 0.653 0,678 0.696 | 0.823 0.842 1.050
185 0773 0.797 0.893 0.545 0.965 1.183
240 0.997 1.063 1.083 1.135 1.154 1387
300 1.209 1271 1.283 1.333 1.307 1.753
400 1.438 1,556 1.565 1.620 1.636 2.046
500 1.873 1.901 1.910 2.110 2.128 2.434
630 2.337 2,361 2369 2.580 2.595 2978
800 3.007 3071 3.080 3.145 3.163 3.588

1000 3.737 3.741 3.749 3.804 3.822 4.565

TABLE HZ

VARIATION FACTOR FOR POLYMER {CCFAI / CCFCL)
3 CORE XLPE INSULATED 3.3 to 33 KV POWER CABLES WITH COPPER [ ALUMINIUM CONDUCTOR

Nominal Cross | 33KV | 6.6 KV (E) | 6.6KV [UE)/ 11 KV 22 KV (E) 33 KV (E)
Sectional Area | ARM ARM 1148V (E) {WE} ARM ARM
{in Sq. mm) ARM ARM

35 0.374 0.990 1.142 1.604 1.782 -
50 0445 1.119 1.260 1.834 2.046 2.864
70 0,547 1.290 1.396 21 2.284 3.219
95 0594 1.440 1.647 2.269 2.428 3.367
130 0.732 1.692 1.877 2.458 2.715 3.646
150 0.812 1,906 2.081 2767 2.931 3927
1B5 0.960 2.086 2.406 3.028. 3,180 4166
240 1.130 2.484 2744 3.398 2580 4.589
£l 1.219 2912 3.161 3.840 4.016 5.029
400 1,313 3.530 3.664 4.353 4.666 5.736
500 1.652 3.925 3.871 4.621 4.878 5.013
B30 1.949 4 487 4.582 5.225 5477 6.696

Fillers added in PVC consumption
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IeeMmaG’

your link to electricity

IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1% November 217

TABLE H2
VARIATION FACTOR FOR STEEL (FeF)
HMLPEINSULATED 3.3 TO 33 KV POWER CABLES WITH COPPER / ALUMINIUN €ONDUCTOR

Nominal Cross | 3.3 KV| 6.6 KV (E) [11 KV (E)/ 6.6] 11 KV (UE) | 2Z KV (E) 33 KV (E)
Sectional Area KV {UE)
5. mm.
25 0.551 | 0.604 0.656 0.814
35 0.645 | 0.645 0.731 0.873 0.937 -
50 0.675| 0.703 0.761 0.937 0.966 [Li/1iq81, s
70 0761 | 0.761 0,849 0.995 1.055 1.289
95 0.820 | 0.849 0.907 1.083 1.113 1.348
120 0.879 | 0.907 0.966 1.142 1.172 1.406
150 0.966 | 0.966 1.055 1.201 1.259 1.494
185 1025 | 1055 1.113 1.259 1.318 1.553
240 1142 | 1142 1.231 1.377 1.406 1.641
300 1231 ] 1.259 1318 1.465 1.524 1.758
400 1348 | 1.408 1.435 1.582 1.641 1.876
T P ML T g e - TV TTE SETC ER © T et S S et L 2
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your link to electricity

IEEMA (PVC)/CABLE(R-1)/2017 Effective from: 1" November 217

TABLE H4
VARIATION FACTOR FOR ALUMINIUM [AIF)
¥LPE INSULATED SINGLE CORE 3,3 TO 33 KV POWER CABLES WITH COPPER CONDUCTOR

Nominal Cross Aluminium Factor for Aluminium Armoured Cable with Copper Conductor

Sectional Area .
{in Sq. mm.) 33KV | 6.6KV(E) 11 Kv(E) 11 KV (UE) 22 KV (E) 33 KV (E) |
6.6 KV (UE) _
35 0.153 0.187 0.204 0.247 0.258 0.372 |
50 0.179 0.203 0,220 0.262 0.275 0.425 i

70 01586 0219 233 0.278 0.311 0,444

95 0.213 0.237 0,254 0.373 0.392 0.470

120 0.228 0.253 0.268 0.393 0.410 0.488

150 0.243 0.269 0.287 0.414 0.432 0.504

185 0.261 (0.285 0.331 0.437 0,455 0.526

240 0.324 0.389 0.410 0.465 0.480 0.556

300 0.365 0428 0.440 0.490 0.510 0.737

400 0.432 0.471 0480 0.536 0.552 0.783

500 0.489 0.517 0.526 0.726 0.744 D.844

630 0,544 0.568 0.572 0.787 0.801 0,902

800 0.706 0.787 0,797 0.862 0.380 0.982

1000 0.824 £.8565 0.857 0.923 0.540 1.324

TABLE - H5

VARIATION FACTOR FOR STEEL (FeW) .
XLPE INSULATED 3.3KV TO 33 KV POWER CABLES WITH COPPER / ALUMINIUM CONDUCTOR

Nominal Cross | 3.3/3.3 |3.3/6.6 KV | 11 KV (E) / |11 KV (UE) | 22 KV (E} 33 KV (E)
Sectional Areain| KV 6.6 KV (UE)
Sg. mm
5 1.258 1.457 1.612 2.509 1.503 -
35 1.361 1.569 1.853 2.644 2.797 2.517
50 1.682 1.687 2221 2.800 - 2921 4.569
70 2.033 1.879 2,503 3.219 3.347 4.809 =
95 2.202 2507 2.718 4,019 4,200 5437
120 2.371 2.675 1.882 4,241 4416 - 6.713 !
150 | 2870 | 2.847 3,265 4.147 1.621 6.976 |
185 3.1 3.308 4,148 A 726 5.289 7.356
240 3758 4227 4.442 5.442 6.651 7.718
300 4.099 5.024 5.182 6.854 F.084 B.187
400 5.750 b.572 6.658 - 7423 7.557 8.760
500 6.716 6.777 6.861 7588 7.787 2.830 [
630 7492 | 7465 7477 8.208 B.386 8,413
e o0 T T C, TR~ = g T TG, (Y I o R T e e I S
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3 X 660MW North Karanpura TPS
BILL OF QUANTITIES ( 1.1kV LT PVC CONTROL CABLES )

1) 1.1 kV /Copper conductor / PVC insulated / Innersheath PVC type ST1 / Outersheath PVC
Type ST1 with FRLS property Unarmoured Control cable

Ordered
S.No. | Item code Item name UoM . unit price total price
Quantity
1 507-30044-A | 2C-1.5-UNARMOURED MTR 25000
6 507-30022-A | 5C-2.5-UNARMOURED MTR 6000
NOTES :
1 Quantities indicated above shall be known as Order Quantities. The variation in quantities shall be as per
NIT.

2 The bidder shall indicate the unit price of each type and size of cables listed as per the BOQ-Cum-Price
Schedule. The unit prices shall apply for adjustment of variation in quantity as stipulated in NIT.

3 Manufacturing of the cables shall be taken up by the successful bidder only after approval of technical and
quality documentation. Subsequent qgty. shall be cleared for manufacture based on progress of engineering
& site requirements.

4 Delivery schedule shall be as per NIT.

5 The standard drum length shall be 1000 meters as indicated above. Tolerance on individual drum length
shall be £5%.

6 Overall tolerance on total dispatched quantity of each size shall be (-) 2% and (+) 0% except where the total
ordered quantity is one single drum length of 1000m, in which case it shall be -5%/0%. Cables consumed for
testing and inspection shall be to bidder’s account.

7 For each individual cable size, one short length of not less than 200m may be accepted only in the final
drum length to complete the supply (except where the total ordered quantity is one single drum length of
1000m). The overall tolerance limits stipulated above shall continue to apply (in case short lengths are
accepted).



ANNEXURE |

radd=
NTPC

CORPORATE QUALITY ASSURANCE/ #1Rui¥e T[ura<T Syara
SUB-VENDOR QUESTIONNAIRE/ Ud-d s UyTaei

Item/Scope of Sub-contracting

IU-difaar(3rgay) ST #a/ SR

ii.

Address of the registered office ‘WﬁTzf FTATAT FT IaqT

Details of Contact Person T =T<k T faa<or

(Name, Designation, Mobile, Email) (ATH, 9&HT1H,

HATS, TH)

iii.

Name and Address of the proposed Sub-vendor’s works
where item is being manufactured TEAT{ET SY-TehdT
FTAT FT ATF ¥ IqT, ST 7 1 A0 fFFar S v g

Details of Contact Person: ¥ =7{<f =T faa<ur

(Name, Designation, Mobile, Email) (ATH, 9aTH,

HraTed, TH)

iv.

Annual Production Capacity for proposed item/scope of sub-
contracting JU-HfIGISEY) F wearfaq Ag / IAT F
forT arftie SeuTes ervar

v. | Annual production for last 3 years for proposed item/scope
of sub-contracting JU-HIAGI(SIEY) F T=dTiad T / TAL
 for foreer 3 ot &1 arftfs SeaTes

vi- | Details of proposed works JEaTaT FT1at FT faa<or

1. | Year of establishment of present works FAHTT et A
TATIAT T Y

2. | Year of commencement of manufacturing at above works
YL et § [T & 0% 21 &1 a9

3. | Details of change in Works address in past (if any EL_GT' T
el ¥ | afaad &1 3w (Ff? #1E 20))

4. | Total Area <1 Gkl
Covered Area TTTHST &

5. | Factory Registration Certificate TS Y GSTHY0T THTT 957 | Details attached at Annexure — F2.1 faazor

AATH- T 2.1 T §T &

6. | Design/ Research & development set-up IESIEGH a@g’g‘m’ Applicable / Not applicable if manufacturing is as
v A ey (No. of manpower, their qualification, per Main Contractor/purchaser design)
machines & tools employed etc.) (aﬁ’cﬁ £l T, ITHT L'?etalls .attached at Annexure’— F2.2

B S M. a1f) ({f applicable) AT / Wj@', s fafaeior g
’ Hfaar / @OEa & BT & Jqar 8)
FaeT S U U 2.2 T HAA & |
RIEINED)
7. | Overall organization Chart with Manpower Details Details attached at Annexure — F2.3 Taa<or

(Design/Manufacturing/Quality etc) AOTR = &
A TRY e w1 =g Bwrea /@fqwtr /quesr
arfa)

AqATFH - F2.3H AT 2 |

Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18
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Text Box
ANNEXURE I


radd=
NTPC

CORPORATE QUALITY ASSURANCE/ #1Rui¥e T[ura<T Syara
SUB-VENDOR QUESTIONNAIRE/ Ud-d s UyTaei

8. | After sales service set up in India, in case of foreign sub- | Applicable / Not applicable T / arplqg}
vendor(Location, Contact Person, Contact details etc.) VTXd
# fashr Far &7 TraET F CIE faesft IU-f35RaT F ATHT | Details attached at Annexure — F2.4 faaTor
H(TI , 9% ATF, {0 faaor arfa) AT -2.4 T HAT ¢ |
9. | Manufacturing process execution plan with flow chart | petails attached at Annexure — F2.5 Taa<or
indicat.‘ing v.ar'ious stages .o_f m.anufacturing from rav.v ST - F2. 53 Gy % |
material to finished product including outsourced process, if
any TAT=TE Aiga fafamtor sferar feamas aremE, e
A3y IhAT, At FE T, ARIFY A q AN
IcqTE e T TAHToT o FafSrr =I2ort 1 9797 747 &,
10.| Sources of Raw Material/Major Bought Out Item ﬁ' HTA % | Details attached at Annexure — F2.6 faa¥ur
T / G313 g0 96T 08 AT - F2.6¥ | 2
11.| Quality Control exercised during receipt of raw material/BOI, | petails attached at Annexure — F2.7 Taa<oT
in-process , Final Testing, packing g AT | @{l% gU T, HTATF - F2.7 TT T
12. Mf’"“f““”’ ing facilit.‘ies - . . Details attached at Annexure — F2.8 faa¥ur
e ey e rondias ot | et - p2.07 7
ATt TE-TET i)
13.| Testing facilities (List of testing equipment) Details attached at Annexure — F2.9 fara¥ur
e Ferm (T TR A AT ) AAATT — F2. 9 H & 3|
14.| If manufacturing process involves fabrication then- RIE Applicable / Not applicable ST [ T v'-l@
Retor ek o wiaerere fir TI’%' % ar- Details attached at Annexure — F2.10 Ta=¥or
List of qualified Welders TS o< #il T=T AT - F2.109 HAH g
List of qualified NDT personnel with area of specialization | (if applicable) SInE / ?ﬂ'rl[aé)r
TIOTSTAT F & Aigd T UASIEl FIHHT ol o1
15. | List of out-sourced manufacturing processes with Sub- | Applicable / Not applicable EINVAIIEY q@-
Vendors’ names & addresses H9-a €< g1 1 g] |ld NELED
T 37 T W@H)ﬁ WTQ Mg IGEIURIERIE Tl Eﬁcf Details attached at Annexure. —F2.11 T3=207
AATS - F2.109 HAT &
(if applicable) (T AL &)
16.| Supply reference list including recent supplies Ta1=qw | Details attached at Annexure — F2.12
AT TR sl s g fraeor ST - F2. 12 HEaT B
(as per format given below) (<= faT 70 yT& 7 %
SHT)
::::jke:;/e Customer Supphefi Iter.n (Type/Ratmg/al\ﬁ/ll-o:% PO ref no/date ‘Zﬁ'Sﬁ' Supplied EQﬁu-antlty Date of S:éplg_ra_@
Name UTgh /Capaclty/Slz.e etc) ?T‘Iﬁ TE] E‘q"fr _H_ / .%fa_ Wﬁ qAT S]T‘I%
TS | r ey (T [ XFEST [ |teer e /
[ T oTFR)
17.| Product satisfactory performance feedback | Attached at annexure - F2.13 ST F2. 3T

letter/certificates/End User Feedback 3<ITE F TaIuei

gt Heef Freas o= / JHTr 97 / iAW STARTRAT fiea®

"I

Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18

2/2 Engg. div./QA&I




e CORPORATE QUALITY ASSURANCE/ $IRUIRe UG 3TYarsa
L]

NTFC SUB-VENDOR QUESTIONNAIRE, Jd-d8X UYTdit

18.| Summary of Type Test Report (Type Test Details, Report No, Applicable / Not applicable ] / FT] q@-

Agency, Date of testing) for the proposed product

(similar or higher rating) TEITIad IUTE (T THTT AT G?a’iﬁ"T
1) % fowarey o ROe @y 2w B, e @,
TSHHT, ST T ) T A

e - e woqa e T saea=hdT T8 8§

Note:- Reports need not to be submitted

Details attached at Annexure — F2.14 faa7ur

AATF - F2.1 4H §AT &
(if applicable) (TT T 2T)

19.

Statutory / mandatory certification for the proposed product

JEATIET IaTE F (o0 Fertas / Afeard THotior

Applicable / Not applicable T [ AT "‘lﬁ

Details attached at Annexure — F2.15

(if applicable) (TT% AT 2T)

20.

Copy of ISO 9001 certificate 3 '% TEAT 9001 THTOT 97 T ofr
(if available(TT< I BT)

Attached at Annexure — F2.16 <TUs o €Y -
F2.16%

21.

Product technical catalogues for proposed item (if available)

TEITIET /g o forT Seume aehA et e v (TTe IUrse 2)

Details attached at Annexure — F2.17 faa7or
AIATF -F2.1 7 HEAA B

Name: Desig:

gq:

Sign: Date:
ger fafa:
a7

Company’s Seal/Stamp:- #T1 #1 g/ HIg<: -

Format No. : QS-01-QAI-P-04/F2-R0O DATED 19.01.18
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