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1.1

1.2

1.3

1.4

2.0

PREAMBLE

The Tender documents contain three (3) volumes. The bidder shall meet the requirements of all three
volumes.

VOLUME -1 CONDITIONS OF CONTRACT

This consists of four parts as below:

Volume — IA This part contains Instructions to bidders for making bids to BHEL.

Volume - 1B This part contains General Commercial Conditions of the Tender & includes
provision that vendor shall be responsible for the quality of item supplied by their
sub-vendors.

Volume - IC This part contains Special Conditions of Contract.

Volume — ID This part contains Commercial Conditions for Erection & Commissioning site

work, as applicable.

VOLUME - 11 TECHNICAL SPECIFICATIONS
Technical requirements are stipulated in Volume — II, which comprises of:-
Volume — ITA General Technical Conditions.
Volume - IIB Technical Specification including Drawings, if any.
VOLUME - IIB

This volume is sub-divided in to following sections:-
Section — A: This section outlines the Intent of Specification.

Section — B : This section provides “Project Information”.
Section — C: This section indicates Technical Requirements specific to Contract, not covered in
Section — D.

Section — D: This section comprises of Technical Specifications of equipment complete with Data
Sheets A and C.

Data Sheet-A: Specific data and other requirements pertaining to the equipments.
Data sheet—C: Indicates data / documents to be furnished after the award of Contract as per
agreed schedule by the vendor (as applicable)

VOLUME —II1 TECHNICAL SCHEDULES (If Applicable)

This volume contains Technical Schedule and Data Sheets—B, which are to be duly filled by bidder and
the same shall be furnished with the technical bid.

This requirements mentioned in Section — C followed by those of Data Sheet — A shall prevail in case of
conflict between the stipulations of Section-C, Datasheet-A and Section-D.
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1.

INSTRUCTIONS TO BIDDERS FOR PREPARING TECHNICAL OFFERS

Two signed and stamped copies of the following shall be furnished by all bidders as technical offer:
a. Unpriced BOQ-Cum-Price Schedule (“Quoted” words against items”) with bidder’s signature and
company stamp.
b. A copy of this sheet (“Instructions to Bidders for Preparing Technical Offer”)
A copy of previous sheet (“List of Contents™), with bidder’s signature and company stamp.

A copy of “Quality Plan including Annexure to QAP” sheet, with bidder’s signature and company
stamp.

e o

No technical submittal such as copies of type test certificates, data Sheets, write-up, drawing,
technical literature, etc. is required during tender stage. Any such submission, even if made, shall
not be considered as part of offer.

Confirmations/ comments (if any) regarding delivery schedules shall be furnished as part of the

commercial offer. Any reference elsewhere/ covering letter of technical offer shall not be considered by
BHEL.

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.

Any changes made by the bidder in the price schedule with respect to the cable description/ quantities,
notes etc. from those given in Annexure-A to Section-C of specification [Bill Of Quantities cum price
schedule] shall not be considered (i.e., technical description, quantities, notes etc. as per specification
shall prevail).

BIDDER’S STAMP & SIGNATURE
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2.0

3.0

4.0

5.0

6.0

SCOPE OF ENQUIRY

This specification covers the design, manufacture, inspection and testing at manufacturer's works, proper
packing and delivery to site of LT XLPE POWER CABLES as mentioned in different sections of this
specification for 4 x 270 MW BHADRADRI TPP.

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 up to bidder's guarantee.

The general terms & condition, instructions to bidders & other attachment referred to elsewhere are
hereby made part of technical specification.

The bidders shall be responsible for and governed by all requirements stipulated hereinafter.
Requirements of the specification including the QP shall be agreed upon for total compliance by bidders
without any deviations. Price offers of only those bidders complying with the above requirement shall be

acceptable.

The documents shall be in English language and MKS system of units.
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INTRODUCTION

4x270 MW Bhadradri TPS is being set up by Telangana State Electricity Corporation Limited (TSGENCO) at
Manuguru in the district of Khammam, Telangana, India.

The Bidder shall acquaint himself by a visit to the site, if felt necessary, with the conditions prevailing at site
before submission of the bid. The information given here in under is for general guidance and shall not be
contractually binding on BHEL/Owner. All relevant site data /information as may be necessary shall have to be
obtained /collected by the Bidder.

APPROACH TO SITE

The distance from Manuguru to Major cities in state: Hyderabad-345KM, Warangal-180km, Bhadrachalam-
38km, Kothagudem-70km and Khammam-130km, Vijayawada-195km.

District: KHAMMAM
State: TELANGANA

Nearest Airport: The nearest airport is Vijayawada Airport but the most used airport is the Hyderabad
International Airport.

Nearest Railway Station: Manuguru railway station is 10KM from nearby town. However Warangal/Vijaywada
railway Station is major railway station near to Manuguru.
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1. Owner TSGENCO
2. Owner Consultant DESEIN PRIVATE LIMITED, NEW DELHI

3. Project Title 4X270 MW Bhadradri TPS

4. Location 16 Km from Manuguru Railway station
5. Nearest Railway Stn. Manuguru

6. Temperature

a. Mean daily minimum ambient temperature during oldest month of the year=11.5 Deg.C
b. Mean daily minimum ambient temperature during hottest month of the year=45.1 Deg.C
7. Rainfall
Intensity of rainfall @ 80 mm/hr considering heaviest fall in 24 hrs
8. Wind Data
a) Basic wind speed at 10m height 44 m/sec
b) Wind pressure As per IS: 875 Part III- 1987

9. Seismic Zone: Zone III as defined in 1S:1893 (part-1)-2002according to Indian Standard Seismic Zoning Map
10. Power supply :

The power supplies for distribution and auxiliaries shall be as under:

16.5kV 5% , 3ph, 50Hz +5%, high

a) Inplant generation :
) P g resistance earthed.

6.6kV +6 %, 3ph, 3w, 50 Hz, + 5 % to

b) MVdisinintion — 5%, Non-effectively earthed

415V £10%, 3ph, 4W, 50Hz + 5% to —

¢) LT distribution 5%, Effectively earthed

d) Motor rated above 160kW 6.6kV 16 %, 3 ph 50Hz +5% to -5%.

e) Motor rated 160kW and below

all motorized actuators. 415V £10%, 3 ph, 50Hz +5% to -5%.

24V AC £10, 50 Hz %, [to be
generated in 415V switchgear by
vendor]

f) For motors equal and below 30kW winding heating

220V DC + 10% to - 15%, 2 wire
g DCMaos ungrounded system

h) Control supply for relay panel/ 6.6kV breakers/415V | 220V DC + 10% to - 15%, 2 wire
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breakers and DC em_g;gency lighting.

ungrounded system

i) UPS for instrumentation & Control system

240V AC %=1 %, 1 ph ,50Hz £0.5% 2
Wire AC system

7} Control supply for 415V Motor contactors/AC Control
circuits [to be generated in MCC /panel by vendor]

110V AC £10%, 50Hz + 5% to —5%.

k) Diesel Generator emergency supply

415V £10%, 3ph,3W, 50Hz +5%to —
5%.

11.0 | Fault levels
a) 400kV 40kA rms for 1 sec
b) 6.6kV 44 kA rms for 1 sec.
c) 415V

50 kA rms for 1 sec.

d) DC Supply

25 kA
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SECTION — ‘C°
SPECIFIC TECHNICAL REQUIREMENTS
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31

SCOPE OF ENQUIRY

This enquiry covers the supply of LT power cables conforming to this specification as detailed below.
General technical requirements of the cables are indicated in Section-D and Data sheet-A. Project
specific technical/ quality requirements/ changes are listed below.

Cables shall conform in all respects to the requirements stipulated in all the above parts of the
specification.

The stipulations of Section-C, followed by those of Data sheet-A shall prevail in case of any conflict
between the stipulations of Section-C, Data sheet-A and Section-D.

BILL OF QUANTITIES:

Quantity requirements shall be as per Annexure-A (BOQ cum price schedule) to section-C enclosed.
Delivery schedule of LOT-1 and subsequent lots shall be as per NIT.

SPECIFIC TECHNICAL REQUIREMENTS

Specific technical requirements shall be as listed below :

Technical:
S. Reference Clause No. of Specific Requirement/ Change
No. Section D (if any)

1 24.1b,c&d May be read as 2.4.1 (b) “The type tests are required to
be conducted as indicated in Annexure to QAP and the
same shall be offered for inspection (conduction of type
tests shall be witnessed by BHEL). Bidder to indicate
unit price of cables inclusive of type test charges. No
separate charges shall be payable for type tests.

24.1e Refer SI. No. 1 above
3 4.1 Two signed and stamped copies of the following shall

be furnished by all bidders as technical offer:

(i) BOQ cum Unpriced Price Schedule (Annexure-A
to Section-C, as enclosed with the specification) with
bidder’s signature and company stamp.

(ii) A copy of “Instructions to Bidders for Preparing
Technical Offer” sheet, with bidder’s signature and
company stamp.

(iii) A copy of “List Of Contents” sheet, with
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bidder’s signature and co[;lpany stamp.

(iv) A copy of “Quality Plan including Annexure to
QAP” sheet, with bidder’s signature and company
stamp.

No _other documentation is required to be
submitted as technical offer. Any information
contained in other parts of the offer (e.g. covering
letter, annexures, efc.) which is deviating from
specification requirements in any way

shall not be considered by BHEL as part of offer.

3.1.2  Quality/ Inspection:

S. Reference Clause No. of Specific Requirement/ Change
No. Section D (if any)
1. 22 QP (Including Annexure to QAP) enclosed with spec.

shall be stamped and signed by bidders as token of
acceptance. The QP shall be submitted during contract
stage for customer/BHEL approval without any
commercial implications to BHEL.

2. 2.4.1.(d) All Tests shall be conducted as per contract.
Conduction of Testing requirements mentioned in
datasheet-A & Annexure to QAP.

3.1.3  The successful bidder shall submit the standard list of raw material suppliers/ sub-vendors for approval
without any commercial implications. Changes to the same for specific projects, if proposed by any
bidder, shall be to BHEL approval.

3.1.4  Quality Plan applicable for project:

BHEL Standard Quality Plan no. PE-QP-999-507-E002, R 00 (enclosed with specification).

3.1.5 Nos. OF DRAWINGS/ DOCUMENTS REQUIRED FROM VENDOR:

Document distribution schedule for the project shall be as below. No. of prints to be submitted by vendor
after award of contract shall be as under :
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S. No. | Drawings and documents Soft and Hard Prints |

1.0 | DRAWING FOR APPROVAL

A For approval Soft+2 Hard Print

B For customer approval Soft+2 Hard Print

C For final distribution Soft+2 CD +5 Hard Print

2.0 DRAWING FOR REFERENCE

A For reference Soft+2 Hard Print

B For final distribution Soft+2 CD+5 Hard Print

3.0 CERTIFICATE, REPORTS ETC. Soft+2 Hard Print

4.0 AS BUILT DRAWINGS ( IF REQUIRED ) Soft+2 CD+8 Hard Print

5.0 O0&M MANUAL

A Draft for approval Soft +3 CD+ 5 Hard Print

B For final distribution Soft +3 CD + 8 Hard Print

6.0 QUALITY PLAN / Field quality plan / PG test | Soft + 2 Hard Print

3.1.6 List of drawings / documents required to be furnished by successful bidder after award of contract shall be

as below:
SL. DWG. /
No. DOCUMENT TITLE DOCUMENT No. SUBMISSION SCHEDULE
1 Data Sheet for LT XLPE Power cables PE-V0-411-507-E111 | Within Two weeks from the date of |
LOI
2 Cross-sectional Drawings for LT XLPE | PE-V0-411-507-E112 | Within Two weeks from the date of
Power cables LOI
3 Quality Plan for LT XLPE Power cables | PE-V0-411-507-E913 | Within Two weeks from the date of
LOI
4 | Type Test Reports for Tests conducted | PE-V0-411-507-E114 Within a week from the date of
for this contract conduction of Type Test
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ANNEXURE-A TO SECTION - C
(BOQ-CUM-PRICE SCHEDULE)
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1) 1.1 kV / Aluminium conductor/ XLPE insulated / Innersheath PVC Type ST2/ Non-magnetic
Hard drawn aluminium single round wire H4 grade for single core cables OR Galvanised steel
round steel wire/formed wire armour for multicore cables/Outersheath Extruded FRLS PVC Type

ST2 cables
SL Cable Total LOT-1 Drum Supply price Remarks
No. Sizes Quantity Quantity | Length (Ex-works)
(meters) (meters) (meters) | Unit Price Total Price
1 1C-630 43000 30000 500
2 1C-400 40000 28000 500
3 1C-120 6000 4000 500
4 1C-35 24000 17000 500
5 2C-185 4000 3000 500
6 2C-95 2000 1500 500
7 2C-25 41000 29000 500
8 3C-240 12000 8500 500
9 3C-185 6000 4000 500
10 3C-95 19000 13000 500
11 3C-50 27000 19000 500
12 3C-25 49000 34000 500
13 3C-16 12000 8500 500
14 3C-10 98000 69000 500
15 3.5C-25 13000 9000 500
16 3.5C-50 48000 34000 500
17 3.5C-95 1000 500 500

2) 1.1 kV / Copper conductor/ XLPE insulated / Innersheath PVC Type ST2/ Galvanised steel
round steel wire/formed wire armour /Outersheath Extruded FRLS PVC Type ST2 armoured

cables
SL Cable Total LOT-1 Drum Supply price Remarks
No. Sizes Quantity Quantity | Length (Ex-works)
Unit Price Total Price
1 2C-2.5 210000 147000 1000
2 3C-2.5 323000 226000 | 1000
3 2C-6 17000 12000 500
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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 above.

Lot-I quantities indicated above (in case the cable quantities are to be released for manufacture in more
than one lot), or Order Quantity (in case the quantities are cleared for manufacture in one lot only) shall
be cleared for manufacturing along with LOI. However, manufacturing of the cables shall be taken up by
the successful bidder only after approval of technical and quality documentation. Subsequent lots shall
be cleared for manufacture based on progress of engineering and site requirements.

Delivery schedule of LOT-1 and subsequent lots shall be as per NIT.

The standard drum length for control cables shall not be less than mentioned against each cable size
above. The length per drum shall be subjected to a maximum tolerance of +/- 5% of the standard drum
length.

Overall tolerance on total dispatched quantity of each size shall be (-) 2% and (+) 0% Cables consumed
for testing and inspection shall be to bidder’s account.

For each individual cable size except for size 3.5C-95sq.mm., one short length of not less than 200m
may be accepted only in the final drum length to complete the supply. The overall tolerance limits
stipulated above shall continue to apply (in case short lengths are accepted).

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

In case the quantities cleared by BHEL for manufacturing (in a lot) are manufactured and offered for
inspection by successful bidder in more than one batch, BHEL reserves the right to witness type testing
on all batches without any price implication.
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2.3

2.4

2.4.1

TECHNICAL REQUIREMENTS

Technical requirements for 1.1 kV XLPE power cables shall be as indicated in this section, in addition
to those specified in Section-C and Datasheet-A as attached for project specific requirements.

QUALITY ASSURANCE REQUIREMENTS

Bidder shall confirm compliance with the BHEL Quality Plan as attached with the specification without
any deviations. Minor changes in Quality Plan (which shall be to customer approval during contract
stage) shall be without any commercial implication.

In the event of BHEL Quality Plan not being applicable for a project (as indicated in section-C of the
project specification), the successful bidder shall submit the Manufacturing Quality Plan (MQP) for
approval by BHEL/ Owner (as applicable) during detailed engineering stage without any commercial
implications.

Bidders shall submit the list of proven sub-vendors for raw materials, which will be subject to BHEL/
customer approval.

Type testing requirements and routine/ acceptance testing requirements shall be as detailed below.
Type Tests on Cables
All cables to be supplied shall conform to type tests as per relevant standards and proven type.

The bidder shall furnish the reports of all the type tests listed in Annexure to QAP (enclosed with quality
plan) carried out in within last five years of the date of bid opening. These reports should be for the tests
conducted either in government approved third party laboratory or witnessed by client (such as major
utilities/ industries) on identical/ similar cables to those ordered under this contract.

In case bidder is not able to submit report of type test(s) conducted in last five years, or in case type tests
report(s) are not found to be meeting the specification/ relevant standard requirements, then all such tests
shall be conducted under this contract by the bidder free of cost to BHEL, and reports shall be submitted
for approval. No charges shall be paid for testing under such circumstances. BHEL reserves the right to
witness the testing for which due notice shall be given by the vendor.

Irrespective of the bidder furnishing type test report as indicated above, BHEL may get type tests
conducted as indicated in Annexure to QAP (enclosed with quality plan) and the same shall be offered for
inspection (conduction of type tests shall be witnessed by BHEL). Separate price shall be quoted for the
conduction of type testing per lot, which shall be used for cost comparison. A maximum of three lots shall
be considered for price comparison purposes on account of type testing. However, type-testing charges
shall be paid as per type test conducted.
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Minor changes in the final Type Test Procedures (which shall be to approval during contract stage) shall
be without any commercial implication. '

Routine and Acceptance Tests

Routine testing shall be conducted in line with the applicable standards and as per the Manufacturing
Quality Plan approved for the project for every lot offered for inspection.

Acceptance tests shall be conducted on every lot offered for inspection as per details indicated in
Annexure to QAP (enclosed with quality plan).

Cost of conduction of routine and acceptance testing shall be deemed to have been included in the quoted
supply prices.

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

PACKING

Cables shall be supplied in non-returnable heavy construction drums. All wooden parts shall be
manufactured from seasoned wood treated with copper naphthenates / zinc naphthenates (refer IS: 401).
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.

PROJECT SPEIFIC TECHNICAL AND QUALITY DOCUMENTATION TO BE SUBMITTED
By All Bidders

As technical offer:

a) A copy of “Instruction to bidder’s for preparing technical offer” as enclosed with enquiry with
bidder’s signature and company seal.

b) A copy of “List of contents” as enclosed with enquiry with bidder’s signature and company seal.

c) A copy of Annexure-A (BOQ-Cum-Price schedule) as enclosed with enquiry with bidder’s
signature and company seal.

d) A copy of Datasheet-A as enclosed with enquiry with bidder’s signature and company seal.

e) A copy of Quality Plan(including Annexure to QAP) as enclosed with enquiry with bidder’s
signature and company seal.

No other documentation is required to be submitted as technical offer. Any information contained

in_other parts of the offer (e.g. covering letter, annexures, etc.) which is deviating from
specification requirements in any way shall not be considered by BHEL as part of offer.
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42 By Successful Bidder (for approval during contract stage)
a. Datasheet C and derating factors in the format provided to the successful bidder along with LOI.
b. Cross-section drawings of the cables
c: Manufacturing Quality Plan in case BHEL SQP is not applicable.
d. List of sub-vendors/ suppliers of raw materials
e. Type Test Procedure
f. Field Quality Plan
g. Technical catalogues/ literature for the cables.
4.3 Two copies of the above documentation shall be submitted for first review. Number of copies to be

submitted for second and subsequent submissions (till Cat-1 approval is accorded), and those for final
distribution prints of approved documentation and test certificates shall be as indicated separately in
section C.

4.4 Wherever required, soft copy of all approved technical/ quality documentation shall be submitted as
specified without any additional commercial implication. Soft copies may be required both in native file format
(e.g. MS Word/ MS Excel) as well as PDF files.




?W?Fﬁ |

DOCUMENT TITLE

SPECIFICATION NO. PE-TS-411-507-E002

TECHNICAL SPECIFICATION
FOR LT XLPE POWER CABLES

VOLUMEII B

4 x270 MW Bhadradri TPP

SECTION
REVISION 0 DATE: 02.06.15
SHEET 22 OF 37

QUALITY PLAN




VIS ANVAWOO SHOONINS.HIAAIg J1va
JUNLYNDIS
JNVN
HOAN3AN3aalg SHVINIILYVd J3Hg
PiIs
! - Zle -0p-| Jaumpeynuepy punodwon | pis Jainjoenuely punodwon -op- -op- WIN uonpuod abelols jay) yBus (2
jeaysejep Je8uselep
L -l 2k -op- panosddy /p1S N panoiddy /p1s “HIN -op- -op- YN apels jadh ] (q
‘W80 1581 20.nos 82In0s
1 -l 2 oog Boq panoidde Jaimoeinuepn panoidde Jaumoejnuepy %4001 Kuap, WA ayep (e
* SMO3HD J14103dS
zZiL -l ze -op- -op- -op-| yoleg feidwes|  siseL (eoujos|3 YN sajuadoid 08|32
‘Hanisal jeausejep pancuddy jeausejep panoiddy
2/ -| 2| pioog Boy /'PIS SHN 8 |-860L SI I'PIS SiN 9 1-8604 SI| u2jeg jeidwes sisal [eoisAud YN saipadoud [eaishud °1
uope[nsuj
B ELE] Joj punodwiod Ad1X| z-)
Pis
I -l 2 -op- Z80S Sl ‘0EL8 SI 2806 S1'0eL8 SI|  laimpoejnuely|  s)sal [eauos|3 Y Aiagsisay (2
jeaysejep panoiddy 1e8ysejep
I -l 2e -op- /2805 SI'ogLg SI| panoiddy /zg0s SI ‘ocL8 S -op- -Oop- YN apels (q
‘W8 I1S9L 8oinos a2Inos
b -| 2/ie| moog Boq panosdde Jainjoejnueyy panoidde sainjoenueypy %001 Ruap, WIN axen (e
* SMO3IHD J14103dS
)% -l 2 -op- -op- -0p-| yoleg /aidwes| sisa [edujoalg YN saipedoid 8|3 'Z
1eauseleq
‘WaDise)| pddy g 0€L8'SI'veYSiSI| lesyseleq pddy 2 0EL8'S|
| -| ze| poogBoy '2805 'SI'-860L'S1| '¥8¥SSI '2805:S1'1-860L:S1| uoled /eidwes|  sjsal |edisAud VN sapadoid [eaishud °L (a1m Jnowiy j1039npuod)
IVE3NED Spoy wniuwny| 'L
SIN3LI _._._n_ L1HONOE ? STIVINILYIN MVH| 0'}

"JOU 10 SSeUyim IO UONEdiaA 13Hg J0) paliiuapl Sl | Jayjaum mojag pajelalunua sebejs do ||e Jad Se pauijuapi spiodal Ajjenb |[e UIgjulBw 0} Jainjoejnuell a|qed ¢
‘OU U2}EQ 10 JaquINU WNIp 8|qed [eul 8y} 0} a|qeadel} @q pjNoys "ou 0] /YS)eq [ellsjewl Mel "8'| S8|qed paysiuly 0} S|eLS}el Ml JO UOE|2J-00 MOYS 0} SPJodal UlBjuiew 0} JaInjoejnuew ajqed '|

'suoijanIsy|
115 0L 6 8 L 9 g ¥ € z L
Al M 4 Y03HO
Q¥003Y 40 INYON INIWN00a MO3HO| 40 QOHLIW 3O3HD ‘ON
SHHVINZY AON3OV|  LVWHOA JONVLAIIOV 3ONIN34TY| 40 INILIX3 [AdAL 1v9 oLLSIN3LOVavHD|  NOILVE3HO /ININOdWOD| g
Il INATOA NOILO3S se|qeD Jamod 3dTX L1 Wall W3LSAS 640 L 133HS
ERITT 04 '2003-205-666-d0-3d '4IaWNN HOAN3A
: NOLLYDIJID3dS NYId ALITVADL 3ddia NY1d ALITVND QNVANYL
2003-205-414-S1-3d ¥ITANN ddL MaVHAYHE MINOLZ X 311IL s
NOILYDIHI03dS :193roxd 10940 : ¥IWOLSNO




1¥3S ANYJIWOO SHOANIN'S HIAAIg 31va
FHUNLYNDIS
JNVYN
¥OaN3AN3aaig SHVINIILYVd 13H8
(21982 8y} Jo JausucdwoD
Jayjo Aue uo joaya snouislap
Ou 3ABY ||BYS pue 3|qQed au} Jo
Bupes aumesswa) a4y yum ajguedwos
aq ||Bus ussoya [BUSIBL Sia|id ) L -l Zre -op- j2aysejep panoiddy jeaysejep parosddy -op- -op- I apeig fadh] 'z
‘Hag 1sal 0Inos 22In0s
L -l z/el  mooq Bo panosdde Jainjoejnuepy panoidde Jainoeinuepy %6001 Ausp YN e 'L (eiqeoydde se) sia|ii4| +'L
‘PIs
1 -l 2 -op-| Jaumoeynueyy punodwog | pis Jainjoejnueyy punodwod -op- -op- wIN uopuod abelols jay) Jjaus (2
! | ze -op- 1@aysejep panosddy 193yselep panoiddy -0p- -op- YN apes9 fadAL (q
‘pagisal a0Inos aoInos
1 -l zre jMooq 6o panosdde Jaimpejnuepy panoidde Jaunjoenuepy %001 LTETS YN axep (e
: SMO3HD 014103dsS
“uoliAug (a1ge0ndde
ziL ol 41> -op- -op- -0p-| yojeg jaidwes /lediwsyg t=lo} se) sefuadold STu4d '€
z/b 5| e -op- -0p- -0p-| uojeq /eidwes|  sisa |edujos|g Y seiedoid'o9|3 'z
‘HeDisal| lesysejep panoiddy /pis jeaysejep panoiddy /'piS
4] -| e/l moogBo| ygLE8S SI1-860L S YN B1LESS SI '-860L SI| udlegd jaidwes sjsal |edisfyd YN sepadoud [edisfud °)
:va3anN=ao| (uieeys a0)) punodwod JAd| €L
23 0l 6 8 4 9 S 14 £ Z i
Al M| d MO3HO
d40234 40 WHON INIWN20Qa MHO3HD 40 AOHL3N HI3HO ‘ON
SHVINTY AON3OV|  LvwyOd JONVLAIOOV 30N3¥3438| 40 IN3LX3 [3dAL 1v0 OLLSINTLOVYYHY| NOWV¥IdO ININOdINOD| g
11 INNTOA NOILOTS s8|qed Jamod 341X L1 W3Ll W3LSAS 6402 133HS
ERIT 0¥ '2003-L05-666-dD-3d “HILNNN HOAN3IA :
- NOILYDIdID3dS NYId ALNYND /43aaig N * h
2003-206-117-S1-3d  ¥3AWNN ddL 1MAYHAYHE MINOLZ X ¥ 1L NV ALGIVID ANVANY.LS R —
NOILLYDI41D3dS -103royd 12940 H3IWO1sNd == =0




Iv3S ANVYAWOD SHOAN3NSH3adIg aLva
JUNLVYNDIS
INVYN
¥oan3axzaalg SHYINOILYYd 73H8
I e -op-|  yloows 2q ||eys BJEUNS LIooWS 29 |leys aoeung -op- ‘seajy Wi usiuy soeung 'z
(aigeonddy J)) # ‘W0 iseL
1| -] zie| prooq Boq PIS Jueld SYN ‘PIS JUEB|d SUN| PIS JUBld SN ‘seajy WiN uaisuawiq i #wniq 1991s| L'}
L zE 200 PIS uBld S4N PIS JuBld SHIN| ‘PIS ueld S ‘wayg vIA Juswiesy) sjuLS) Uy Z
‘wag 1sal
W -| zie] ploog Bon 8L¥0L SI eL¥0l SI| "PIS Weld SUN [eNnsiA VIN| s308y0 jeuononisuog 3 ‘Aud ‘L wniqg uapoop| 9'}
z| | ze -op- ‘PIS N B 5L6€ SI ‘PIS "IN B 5/6€ SI -op- sisal 'Ae) YN Ayjenp uoneziuene'vy
107 f ydjeg §}sa] |eoujoa|3
/8zis Jnouse yoes woy sidwes ,| 2 -l ze -op- -op- -op- L|dweg 2 |eaisAud I sajpadoid 08|3 puefyd ‘g
12aysejep panoiddy 1eaysejep panoiddy
r4 I -op- 2 6.6¢ S1 '1-860. SI B G/6€ SI '-860L SI -op- Juswiainsespy v uoisuswIqg 'z
‘Had isel 22IN0s 280IN0s ‘Pis
1 -l 2zl moog o panosdde Jasnjoeinuepy panoidde Jainoejnuepy|  Jaunoenuep Rusp, N Mew 'L
(21qeotjdde se) Jnowy
: TYHANTD | doj) duysjaam [03)s pasiuenlen| §'L
L (1]} 6 8 L 9 S 14 € Z I
Al M| d AOIHO
AY003Y 40 NHON LIN3IWNo0a MO3HO 40 QOH13W MO3IHO "ON
SHHYINIY IONIOY] _LyWyOd 30NV1d300V 30N3M343H| 40 INFIX3 AdAL 1¥0 Jisnaiovavigl NOLLYRRHO ANINOIWOD)
Il INNTOA NOILO3S sajqeD Jamod IdTIX L1 WLl W3LSAS 640 € 133HS
ERI 0Y '2003-205-666-d0-3d ‘W3GNNN ¥OAN3IA
' NOILYOI4103dS NV1d ALITYND rd3aaig
Z003-205-++7-S13d H3ENNN dd1 1HavaavHE MINOZZ X ¥ ERIIT NV1d ALNVAD QRIVONYLS
NOILYDI4103dS :103royd 19940 _: ¥3WOLSND




Tv3S ANVDIWOD SHOONINSHIAdIg a1va
= JUNLYNOIS
VYN
¥OAN3ANIaalg SHYINOLLYVd 13HE
- -0n- 15381 uoisiawwi
L z op PIS SN PIS SAUN %001 [e2u108|3 o 188\ 10 1881 WEdS
Sl A -op- -op- op: %001 [ESIUEYOBIA YN onebuoj3 % ¥ whuaas ajsual ‘g
R (R I -op- -op- -op- -op-|  juswainsespy YN uolE|NsUl 180 BIQ ‘b
- - z -op- -0p- -op- -op- juawainseapy o SS3UNOIYL uoleNSU| 'E
.E_mzm_ﬂ papnixa jo pus eayseieqg 10| /8215 Uyoea
paysiuy.p Buies je payoayaeqoL #| L | - | 2 -op- ‘pddy g 1-860. Si| 1eayseieq pddy g |-860L SI| o aidwes suQ juswainsespy o # AllenQ % Aoujusoo3 'z
sayojelns EED =Tl
9 sino ‘sdwin| ‘sajoed % sin2 'sdwnj 'sajoiped
L - z syoog 6o7|  jwng '‘BuiBing wouy 8314 jng ‘Buibing woly sa14 %00} |ensin YN usiuy aoeung | (pepiwaad siedas oN)
(3d1X) uopensuj a109| £
10] /82is yoes
= | 1'E -op-[19eyseleq pddy g 0g18 SI| 1eaysejeq ‘pddy g 0£Le SI| Jo sjdwes aup Juswainsesyy vIN uoisuswiqg ‘g
I S < -0p-|  YjooWs aq |leys aseung Ylo0wWws aq |leus 0eung %001 [ensip YN usiul4 SBUNS ¥
l@aysejeq 10| /ozis Yoea uonoalg
“ | = [sg -op- ‘pddy / ‘PIS suN| 1eeysejeq pddy / PIS SyW| 10 jdwes suQ ‘seay ‘|ensip v 2 Wbua) Ae| ‘aousnbag ‘¢
- - Z -0p- -op- -Op- -0p- |e0u3o8|3 uo aouejsisay ‘2
i yoog Bo|1eayseleq "pddy 2 pgLe Si| 19eyseieq pddy 2 0gLe SI| PIS B uEld Bununod i SBIIM JO ON 'L saam jo Buipuensg| z'z
L= e -op-jjeayseleq ‘pddy g ogle SI| 19ausejeq ‘pddy 2 0£18 SI -op- |ealueyoaly YW uopebuol3 jo % ‘¢
Bl = | 2 -op-|  uioows 2q |jeys soeUNg Ljoows 2q ||eys s3epng -op- [ensip v usiul 80BUNS °Z
I [ - sioog Bofisaysejeq ‘pddy ® ogie SI| 19eyseleq pddy » oeie SI| PIS B ueld |euoisuawIq v 2zZIg L Bumesg anm| L'z
SS300Ud NI| 02
L 1] 6 8 L 9 S 14 £ [4 L
Alomd MO3HO
a¥003d 40 WHON LN3WNo0a ¥O3IHD 40 QOHL3W MO3HD ‘ON
SHYYINIY AODN3OV|  LVYWHOd 3ONY.LJIDIY JONIYI4IH| 4O INILIX3 /3dAL L) DILSINILOVHVYHO|  NOILYYIJO/LNINOLWOD| 1S
11l INNTOA NOILO3S sajqe) Jemod IdIX L1:W3Ll W3LSAS 640 ¥ 133HS
ILIL 0¥ '2003-205-666-d0-3d ‘HIANNN HOANIA
: NOILYDIHI03dS NY1d ALITYOD e NVId ALIVAD Q¥VANVLS
Z003-206-LL¥-S1-3d HISWNN ddl [HavHavHE MINOLZ X ¥ 3TLIL
: NOLLYDIJID3dS 123royd 10940 _: ¥3IWO01SND




1¥3S ANVdWOD SHOANI/ANSH3adlg 3lva
FUNLYNDIS
JNVN
¥OAN3IAN3aalg SHYINOILYYd J3HE
ey
- z -op- 19ays ejep panoiddy 198ys ejep panoiddy %001 [ensip YN |erouanbag /Buissogquig ‘v
- z -op- -op- -op- -0p- -op- wIN yjeays 1ajno Jano eiq ‘g
i} z 19ayseleq 10} /871 yoea 4o
-op- ‘pddy % 1-860£ S1| 198useleq ‘pddy 2 -860. SI| J0 aidwes suQ juswiainsesiy SSaWyOIY L Ujesys 'z
(‘pajuuad you sapoiued (pepjwaad sedas oN)
Jtung § Aysoiod ‘afe ysy ‘ajdutld ) - 4 soog Bo|  yoows aq |leys aceung Woows aq |leys soeung %001 [ensin N ysiuy aoeung | uojsnux3 yjeays Jang| L'z
4 -op- -op- -op- -op- JuswaInsea|y YW abeianod b
19aysejeq
= 4 -op- ‘pddy g |-8604 SI| }@auseleq ‘pddy g 1-860.L SI -op- juswiainses|y YN Buunouue Jsno eig ¢
= 4 -op- 'PIS UIN B IF860L SI 'PIS 4N 2 1-860L SI -op-|  'Seayy g |ensip wIN uonoaiq @ ybus fe7 -z
198yseleq ssaooud auy)
- Z soog 6o ‘pddy 9 1-860/ 51| 12auseleq ‘pddy g 1-860L SI|  JO HEIS BUY Y Bugunon YN sdiujg/sanm jooN | (e1gea)dde se Junouuy| g9z
s [4 -op- -op- -0p- -op- -op- YN yleays Jauul 1ano eiq ‘g
1@aysejeq 10| /321 Yyoea
= 4 -op- ‘pddy % 1-860. S| J9euseieq ‘pddy 3 1-860£ SI| jo aidwes auQ juswainsesiy 40 SsawyoIyL ‘2
(‘pannusad jou sepoiued (e1qeandde se)
uing g Ausosod ‘ahe ysy ‘siduid } S z soog Bo|  ujoows aq |jeys soeung yloows aq ||eys a0euNS %001 [ensip YN ysiuy soeung 'L uoisnix3 yleaysisull| sz
= 4 -op- -op- -op- -op- uswiainsesiy YIN ybua e e
& 4 -op- PIS YN 7 8601 SI IS HIN 7 1-860L SI -0p-|  'sealy g [ensin YN uonoaup % Ae| jo aousnbag g
19aysejeq 10| /22ZIs Yoea
- Z soog 6o ‘pddy % |-8604 SI| 193useieq pddy % |-860/ SI| 10 8|duies auQ juswainseajy wIN 2100 dn piej Jano eiq ‘L Buifeq auon| vz
L 0L 6 8 L 9 S )4 € 4 3
M d MI3IHO
A¥003H 40 WHON IN3WN20Q MO3HO 40 AOHL3NW M03HO ‘ON
SHAVYINGY AONIOY|  LVIWHOAS FIONVLdIDIY JONIH343Y 40 INILX3 /3AdAL 1vD JLLSIHILOVHYHD NOLLYH3dO/LNINOJWOD] 1S
111 INNTONA NOILD3S Sa|gqed Jamod 347X L7 WLl INILSAS 640 6 133HS[
FILIL 0¥ 'Z003-L05-666-dD-3d ‘HIGNNN HOAN3A
: NOLLYDIdID3dS NYId ALITYND /d3aaig
2003-£0G-L1¥-S1-3d HISWNN ddl IHavHAYHE MINOLE X ¥ 3LIL NVId ALETVNO QUVANVLS
I NOILYDI4I03dS 133royd 19940 ¥3WOLSND




YIS ANYHWOD SHOONIN'S HIAAIg

alva

JUNLYNOIS

JNVN

HOdN3A /d3aaig

SHYINJILYYd

J=2HE

1 1

J9VLS LOVHLINOD 1V 301034 38 TT7IM HOIHM LNIOd G10H ¥3WOLSNI dHD

HOON3A 8NS -€

HOAON3IAZ ¥3IWOLSNOM3HE L
‘GISOTONT V0 OL V-FHUNXINNY H343Y 'S153L FJONVLHIIOV ® IdAL ‘INILNOY 0 LSIT HOH

YIHIEIA A HISSINLIM M

H3IWYO04H3d i d + AN3O3T

@

‘NOILYDIHIO3dS 13HE H3d SV ONIMOVd IHL ONIWHIINOD ADNIDV NOILOIHSNI IHL OL ILVOIFILYID FONVITINOD HSINYNSG TTVHS HOONIA (2)
133HS V1Va A3N0HddY Y3d SV 38 T1VHS '013 S3HOD AWWNA/SH3TIE ()]
"HISYHOUN A8 MO3HD 11IaNY OL 318vI1 YV ANY "OD SHOANIA A8 031411830 38 1TVHS STDVLS 11V 8 SSI00Hd TVIHNILYIN MV 40 Q4003 (0)
Q3LLNY3d NOILYTNSNI 340D 40 ¥Ivd3y ON (a)
‘JNVS IHL AJILYID OL HOAN3A 'OYVANYLS SHIYNLOVANNYIN/ S1 A8 3 LLIWY3C SV 38 TTVHS IHIM NI SLNIOT (v)
-'S3LON
L)z -op- 5| Jad sy gl Jad sy %0014 [ensip N uopeoynuap| Buiess Bupjoed| 0'g
= o ey e sjsa] [eouioe|g (4-010N 19394)
- 0| 0 0
PBOSIIUS JYD) O W-2uNXauuy iajay # 1 Z p P P LS % ot ¥O @soL odAL L
I L O < SO “0p: o O sisaLgINd® (4-010N J0j2)
sisa] 1913 ‘Aud 3t} s)sa) @oueydadsoy 9
- I Z -op- 198Ug ejeq panoiddy -op- g Jad sy [ensip WIN Buypog anojog % Bunpey ‘g
- -op- -op- -op- -op-|  'Se3 g [ensIn YIA sdujg/sasipgy  JooN
ble % aBesan0) - Bupnouuy p
sl |z -op- -op- -op- Siled sy -op- YIN uoisuauiq ‘g
- L Z -op- 19ays eleq panosddy -op- -op- juswiainseap YN yybue 'z
% s)no ‘sdwn|'sajoiped
juing ‘Buibing 107 yoes (vNy3aLX3)
- L z | wodeyisel 'Risolod wouy ea.4| 19aysejeq ‘pddy 2 1-860L SI Ul Wwinip auQ [BNSIA YN ysiuig ‘L uonoadsu) [euld| oy
188yuseleq juswainsespy (4-9j0N J2404) (TYNYILNID
1| - | 2 | uodeyisaL ‘pddy %9 1-860. S1| 183useleq ‘pddy g |-860L SI %00L| 8 sisaL |eaujos3 =fo] Jsal aupnoy L a|qeD paysjuid| 0°¢
LL 0L 6 8 L 9 S 14 € z L
Al ml d MO3HD
ad003d 40 WHON 1INIWNND0a MO3HO 40 GOHL3IW MO3HO ‘ON
SHYYWIH AONIOV 1YINHO4 ElAERL] El\EEEEL 40 LN3LX3 AdAl ‘1vD JLLSIHILIVHYHD NOILVY3dO/LNINOJWOD| 1S
11l INNTOA NOILD3S s3|ged Jemod 341X L1 W3l W3ILSAS 6 40 9 133HS]
3LL 0¥ '2003-/05-666-d0-3d ‘HIGINNN HOANIA
: NYId ALNYND 43adig
NOLLY Nt D2eS NY1d ALITYND QYYANYLS
Z003-206-L1#-S1-3d HIEWNN ddl i4avyavHa MWN0LE X ¥ ERitin
- NOILLYIJID3dS 103royd 12940 - H3IWO1SN2




DOCUMENT TITLE

SPECIFICATION NO. PE-TS-411-507-E002

TS o7

TECHNICAL SPECIFICATION
FOR LT XLPE POWER CABLES

4 x270 MW Bhadradri TPP

ANNEXURE TO QAP

VOLUME II B

SECTION

REVISION 0 DATE: 02.06.15
SHEET 29 OF 37

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/ lot
b) 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 (Clause 15.2.2) of IS: 7098 Part-I.

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. Tests listed in S.No-7.0 & 8.0 shall be conducted only on one sample / lot.

GS wire/Strip

S.No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION | STANDARD
REQUIRED AS '
1.0 Tests for Conductor
l. | Annealing test For copper conductor only T,A IS 10810 Pt 1 Internal in
process Test
Report to be
furnished for
acceptance
test
[l. Tensile test For aluminium conductor only T,A IS 10810 Pt 2
M. Wrapping test For aluminium conductor only T,A IS 10810 Pt 3
V. Resistance test For Al/Cu T,AR IS 10810 Pt 5
2.0 Tests for Armour Wires/Strips
l. Measurement of dimensions Applicable for Aluminium wire & TA IS 10810 Pt 36
GS wire/Strip
Il. Tensile test Applicable for Aluminium wire & T,A IS 10810 Pt 37




DOCUMENT TITLE SPECIFICATION NO. PE-TS-411-507-E002
T TECHNICAL SPECIFICATION oumet
FOR LT XLPE POWER CABLES SECTION
REVISION 0 | DATE: 02.06.15
4 x270 MW Bhadradri TPP SHEET 30 OF 37
S.No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION | STANDARD
REQUIRED AS
I, 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 test For GS strip only T,A IS 10810 Pt 39
Vi. Resistivity test Applicable for Aluminium wire & A IS 10810 Pt 42
GS wire
VII. Uniformity of Zinc coating test For G. S. wires/Strip only A IS 10810 Pt 40
VIl Mass of Zinc coating test For G. S. wires/Strip only A IS 10810 Pt 41
IX. | Wrapping Test For Aluminium wires only A IS 10810 Pt 3
3.0 Physical Tests for XLPE
Insulation & PVC sheath
Test for thickness Applicable for XLPE insulation, T,A IS 10810 Pt 6
PVC inner sheath & PVC outer
sheath
Il. | Tensile strength and elongation | Applicable for XLPE insulation &
test at break PVC outer sheath
a) Before ageing T,A IS 10810 Pt 7
(b) After ageing T,A IS 10810 Pt 7
lll. | Ageing in air oven Applicable for XLPE insulation & T IS 10810 Pt 11
PVC outer sheath
V. Loss of mass in air oven test For PVC outer sheath only T IS 10810 Pt 10
V. Hot deformation test For PVC outer sheath only T IS 10810 Pt 15
VI, Heat shock test For PVC outer sheath only T IS 10810 Pt 14
VII. | Shrinkage test For XLPE insulation & PVC T IS 10810 Pt 12
outer sheath only
VIIl. | Thermal stability test For PVC outer sheath only T IS 10810 Pt 60
IX. Hot set test For XLPE insulation only T,A IS 10810 Pt 30
X. | Water absorption (gravimetric) | For XLPE insulation only T IS 10810 Pt 33
test
4.0 Improved Fire performance
(FR-LS) Tests
l. Oxygen index test For PVC outer sheath only T,A IS10810 Pt 58/ | Applicable for
ASTMD 2863 Inner Sheath
Il. Smoke density test For PVC outer sheath only T,A IS 10810 Pt 63/ also, if the
ASTMD 2843 same is
lll. [ Acid gas generation test For PVC outer sheath only T,A IS10810 Pt59/ | indicated in
[EC-754-1 Datasheet-A
IV. | Temperature Index Test For PVC outer sheath only T IS 10810 Pt 64 /
ASTMD 2863
5.0 Flammability Tests




T DOCUMENT TITLE
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S.No. | TEST APPLICABLE FOR TEST REFERENCE REMARKS
CONDUCTION | STANDARD
REQUIRED AS
Flammability test for bunched For complete cable T IS 10810 Pt 62/
cables IEC-60332 (Part- Test &
3-23-Cat-B/Cat-A, Category
Il. Flammability test for single cable | For complete cable TA IS: 10810 Pt61/ | applicable as
IEC:60332 Part-1 indicated in
I, Swedish chimney test For complete cable A SEN SS 424 1475 | Datasheet-A
(Class F3)
IV, Flammability test For complete cable A IEEE: 60383
6.0 Electrical Tests
.| High Voltage Test For complete cable T,AR IS 10810 Pt 45
Il. 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 - Test applicable
Repulsion test if indicated in
8.0 Anti-Fungal Test For PVC outer sheath only A - Datasheet-A
9.0 Special Tests
L. Hydrolytic Stability Test For complete cable " ASTM D 3137:81 | Test applicable
if indicated in
I, Ultraviolet Radiation Test For complete cable b BSENISO4892-2 | Datasheet-A

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

days.
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TECHNICAL SPECIFICATION
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SECTION

4 x270 MW Bhadradri TPP

REVISION 0 1 DATE: 02.06.15
SHEET 33 OF 37

I. SPECIFIC TECHNICAL REQUIREMENTS

1.0 | Type of Cable | LT XLPE POWER CABLE OF FRLS TYPE
2.0 | Standard applicable in general | 1S: 7098 PART (1)
3.0 | Voltage Grade | 1.1kV
4.0 Number of cores, cross sectional area of | As per Annexure-A (BOQ cum price schedule)
conductors
5.0 Formula for calculating short circuit current for | Ish=k A/ (t)
different durations where,
Ish = Short circuit current in kA
t = Fault clearing time in sec.
K = a constant
=0.094 for Aluminium conductor XLPE insulation
= (.141 for copper conductor XLPE insulation
6.0 Installation Conditions for specified current rating
(a) Ambient air temperature 40 deg. C
(b) Ambient temp. for underground cable 30 deg.C
(c) Thermal resistivity of soil 150 deg. C cm/W
7.0 CONDUCTOR
(a) Material Aluminium | Copper
Grade and Class For Aluminium Cable: STRANDED COMPACTED
PLAIN Aluminium OF H2 GRADE & CLASS 2.
For Copper Cable : Stranded (untinned), Annealed
high conductivity Class -
(b) Standard Applicable |S: 8130 :
Shape Circular / shaped as per IS
(d) Min. number of strands As per Table-2 of IS: 8130
8.0 INSULATION
(a) Material XLPE
(b) Standard Applicable |S: 7098 Part-|
(c) Continuous withstand temperature 90°C
(d) Short-circuit withstand temperature 250°C
(e) Method of application By extrusion; sleeve extrusion not permitted.
9.0 CORE IDENTIFICATION Colour coding as per IS.
10.0 INNER SHEATH
(a) Material PVC Type ST2 as per IS: 5831
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(b) Colour Black
(c) Whether FRLS No
(d) Fillers Acceptable
(e) Material of fillers (if permitted) Same as inner sheath (Material of filler to be compatible

with that of inner sheath)

(f) Method of application
(1) | Multi-core cables:
(i) | With fillers Pressure/Vacuum extruded
(i) | Without fillers Pressure extruded
11.0 ARMOUR (where applicable)
(a) Material:
(i) Single core cables Non-magnetic Hard drawn aluminium single round wire
H4 grade, as per IS: 8130 with max resistivity of
0.028264 ohm sq.mm./mir at 20 deg. C.
(i) Multi-core cables Galvanised steel round steel wire/formed wire armour
conforming to IS 3975
(b) Minimum Coverage 90%
(c) Gap between armour wires Shall not exceed one armour wire space
(d) Breaking load of joint 95% of normal armour
12.0 OUTERSHEATH
(a) Material Extruded FRLS PVC Type ST2 as per IS: 5831
(b) Colour Black
(c) Whether FRLS Yes
(d) Method of application Extruded
(e) Marking Manufacturer’s name and /or trade mark
year of manufacture,
Type of insulation, IS Number(s)
Cable size (cross section area of conductor and no.
of cores) — (To be embossed)
voltage grade -(To be embossed)
Word “FRLS” @ 5m (by embossing)
‘BHEL-PEM'& *TSGENCO’ @5m (by embossing)
Progressive
Sequential marking of length of the cable in metres
at every one meter (by embossing/printing)
13.0 TEST CONDUCTED

Oxygen index test

Min 29(As per ASTM D2863 ,IS 10810 part-58

Temperature index test

Minimum 250°C at oxygen index 21 (ASTM-D-2863)

Acid gas generation test

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

[=NisRl=21"]

Smoke density rating test

Max.60% (As per ASTMD-2843)

s b e e b
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Flammability Test

As per IEC: 332-lll CAT-B, IEC: 60332-, IEEE: 383 & SS:
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424:1475 (Class-F3), IS: 10810.

14.0 TOLERANCE ON OUTER DIAMETER Upto 30 mm - £ 1.5 mm
Above 30 mm - £ 2mm or + 5% whichever is less
15.0 TEST
MINIMUM BENDING RADIUS

(a) Single core cables 15 x O.D.

(b) Multi core cables 12x0.D.
16.0 SAFE PULLING FORCE

(a) Aluminium conductor cable 30 N/ sq. mm.

(b} Copper conductor cable 50 N/ sq. mm.
17.0 CABLE DRUMS

Type & construction

Wooden drum ,As per IS 10418

(b)

Standard drum length

500m (x) 5% / 1000m (+) 5%. (as specified in BOQ)

(c)

Marking on Cable drums

Manufacturer’s name or trade mark, purchaser’s
name, address and contract number, item number
& type of cable & wvoltage 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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1.1
1.2
21
22
3.1

4.0

4.1
4.2

4.3

4.4

4.5

4.6

4.7

b)

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

Name of manufacturer

Place of Manufacture

Current rating of cables conforms to

Short circuit rating conforms to

Formula for calculating short circuit current for

different durations as per Clause-5 of Data Sheet-A
OR

Whether curve for short time current v/s time

for different cables enclosed

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

No. of cores x size :
Base current ratings (*) based on Clause 6.0 of Data Sheet-A

a) Inair : Amp

b) Inground ; Amp

c) ducts : Amp

Short circuit rating : kA, sec.

a) D.C. resistance of conductor at : ohm/km
20 deg.C _

b) A.C. resistance of conductor at : ohm/km
90 deg. C

c) Reactance of cable : ohm/km

at normal frequency
CONDUCTOR

Material type & grade :
No & dia of wires in each core : no x mm
before stranding

XLPE INSULATION
a) Minimum & Nominal thickness of insulation : mm

PVC ST2 INNERSHEATH
a) Thickness (min.) : mm
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4.8

4.9

4.10

411
4.12
413

()

b) Method of application
1) Multi-core cables
i) With fillers
ii) With out fillers

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

d) Colour
ARMOUR
a) Material
i) Single core cables
i) Multi-core cables
Size/ dimensions
c) Minimum no. of wires
d) Maximum resistivity of GS wire
e) Maximum resistivity of Aluminium round wire

PVC ST2 FRLS OUTERSHEATH

a) Minimum thickness of outer sheath
b) Colour

Diameters

a) Diameter of insulated conductor
b) Cable diameter under armour
c) Cable diameter over armour

d) Overall diameter of cable

Weight of cable
Dimension of drum

Shipping weight :
For single core cables, the continuous current rating shall be furnished separately for armour earthed at

one end and at both ends.

Pressure Extruded

PVC type ST2 as per IS 5831

mm

mm
mm
mm
mm

kg./km
mm
kg.




