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66KV GIS for VRMP, Vishakhapattanam Bharat Heavy Electricals Ltd
1.1kV Paired Control Cable Doc. No. TB-402-510-020. Rev. No.-00

1.0

1.1

2.0

a)
b)
<)
d)

SECTION 1

SCOPE, SPECIFIC TECHNICAL REQUIREMENTS AND QUANTITIES

SCOPE

This technical specification covers the requirements of design, manufacture, testing at works,
packing and dispatch of 1.1kV Paired Control Cables. This section covers the specific technical
requirements of the cables.

In case of any conflict between the technical details mentioned in this section and the remaining
sections of this document, then Section-1 shall prevail and is to be considered as binding
requirement.

The equipment is required for the following Project.

Name of Customer : HPCL
Name of Consultant : EIL
Name of the Project : 66kV GIS of CCPP for VRMP, Vishakhapattanam

Refer Section — 2 : Equipment Specification.
Section — 3 : Project Details and General Specifications.
Section — 4: Standard Technical Data Sheet.(Not applicable)
Section — 5 : Checklist

SPECIFIC TECHNICAL PARTICULARS

The data sheet of LT paired control cable is attached as annexure to Section-1.

The cables shall be supplied in non-returnable steel drums.

The cable length shall be 1200m per drum.

Tolerance of +/- 3% shall be permissible for each drum. Overall tolerance on each size of cable
shall be limited +/-2%.

3.0 BILL OF QUANTITY:

The cable type, size and length requirement shall be as per tables below. However, overall contract
value may vary by +/-30%.

3.1 XLPE insulated 1.1kV Paired Control Cables:

l -
S. No. | Description Unit | Length
i 4P x 2.5 sq mm XLPE/ Cu Control Cable ‘ m 25200
|
2. | 12P x 2.5 sq mm XLPE/ Cu Control Cable m 7200
4.0 TESTS:

a)

All cables to be supplied of type tested quality. Cables shall conform to type tests including
additional type tests as per clause 5.0 and Annexure-B of Section I of technical specification and
shall be subject to routine & acceptance tests in accordance with requirements stipulated under
respective sections. Any other test as per manufacturers standard quality plan (MQP) approved by
Customer is deemed to be included.
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The type, acceptance and routine tests may be witnessed by purchaser/ purchaser’s representative.

The bidder should have valid test reports of test for resistance to ultra violet radiatton and test for
accelerated water absorption test on insulation as per technical specification at recognized NABL
approved testing laboratory. The test certificates should not be older than one year.

In case valid test reports (not older than one year) are not available, the tests shall be conducted at
any recognized test laboratory or in house testing laboratory before despatch clearance of cables
without any price or delivery implication to BHEL. Sampling for this test shall be done randomly
once for each order provided outer sheath remains the same.

The prices for conducting all tests (routine, type, acceptance and special tests) are deemed to
be included in respective cable prices.

5.0 TECHNICAL QUALIFYING REQUIREMENT:
A) FOR |.IKV CONTROL CABLE :

The manufacturers, whose XLPE Cables are offered, should have designed, manufactured, tested
and supplied in a single contract at least 50 Kms of 1.1 KV grade XLPE insulated Control cables as
on the date of technical bid opening. Further the manufacturer should also have designed,
manufactured, tested and supplied at least | km of 19C x 2.5 Sq.mm or higher size as on the date of
bid opening.

6.0 DEVIATIONS:

The offer of bidder shall be as per technical specification. No deviation from the same will be accepted.
NIL deviation sheet should be signed and attached with offer.



S.No Descriptions (Pair x sqmm) 4P x 2.5 ~HP-x2:5 12P x 2.5
ITEM CODE
1 Name Of Manufacturer [
2 |Aplicable Standard I
3 |Voltage Grade 650V 7 1100V l
4 |CONDUCTOR j
a) |Material Electrolytic Grade Annealed Tinned Copper Conductor as per 1S: 8130
b} [Size Sgmm 2.5 2.5 2.5
c) [No. of Strands 7 7 7
d} |Dia. of each strand(Before Stranding) |mm 0.67 0.67 0.67
5 INSULATION
a) |Material Extruded, XLPE compound for Non-iS cables
o} |Thickness mm 0.9 (Min.) 0.9 (Min.} 0.9 (Min.} |
c) |Color Pair: black and white Pair. black and white Pair: black and white I
6 IMin. no. of twists 13 twistsimeter
7 |PAIR SCREENING Applicable
a} |Material Aluminium Mylar tape
b} |Thickrmess 0.05 mm
c) |Drain Wire Size 0.5 8q.mm.(7/0.30 mm ATC}
d) |Min.Coverage & Min.Overlap{%s) 25% / 100%
8 |CABLE BUNDLING ] Applicable for Multi Pairs
a) |Binding Materiat Polyester Tape
b} [No. Of Twists/htr 2 to 4 twisis per meter
¢} |Tape thickness 0.025 mm
d} |Communication Pair |
iy |Conductor materials Stranded Annealed Tinned Copper Conductor as per 1S:8130
i) |Size (mm?) 0.5 mm2 ((7x0.3 mm)
i) |Insulation materials XLPE as per i5-7098-|
iv} |Insulation thickness (mm) 0.4 (Min)
v) |Color of cores F Cotour of cores Green-Red |
9 [OQverall Screening Applicable l
a) |Materiat Aluminium ftylar tape
b} |Thickness (Min) 0.075 mm
¢) |Drain Wire Materiat Stranded Annealed Tinned Copper Conductor as per 1S:8130
d} |Drain Wire Size 0.5 Sq.mm.(7/0.30 mm ATC)
e} [Min.Coverage & Min.Overlap{%) 25% / 100%
10 [INNER SHEATH | }l
a) |Malerial Extruded FRLS PVC ST-2 ]
b} |Thickness (Min.) mm 0.3 0.3 0.3
¢) |Approx. Dia. Of cable Over In. Sh. mim 18.9 285 30.2
d} (Rip Cord Provided
e} |Colour Biack
11 |ARMOURING ] ]
a) |Malerial Galvanised Steel Flat Strip as per 1S:7098 {P-1)1988
b) |Size Of Armour mm 4x0.8 4x0.8 4x08
¢} |Approx. Dia. Qver Armaour mm 205 301 318
12 |QUTER SHEATH
a) |Material Extruded FRLS PVC ST-2 (Wilh antiredent & termile)
b} |Thickness {Min.) mm 14 1.56 1.56
¢} |Overall Dia. 24.4 341 35.2 |




S.No. Descriptions (Pair x sqmm) 4P x 2.5 AP s 12P x 2.5
ITEM CODE
d) |[O.D Tolerance mm +{-2 +-2 +i-2
e} [Colour Black Black Black
13 |ELECTRICAL CHARACTERISTICS
Inductanca Between Conductor at 1000
Hz mHIKm mH/Km 1 1 1
Capacitance Between Conductor al 2
1000 Hz Micro FMKm(Max.} 0. 02 02
Capacitance Between Cora & Screen
@1KHz MicroFiKm {Max) 04 0.4 0.4
/R Ratio max_(Micre H/Ohm} 60 B0 60
Max, Drain Wire + shield Resistance . 30 CHMSIKM{(MMAX.)
Max. D.C Resistance at 20 Deg.C OhmiKm 7.7 ] 7.71 | 7.1
Insulation Resistance 1000 MQ/Km
Electorstatic Noise Rejection Ratio 76 gb or betler
14  |Colour ldentification Pair: black and white
PairsiTriad shall be identified by printing palr numbers by black indelible ink on
the white core at interval not mare than 250 mm, Conductor insutation shall be
tlack and white for sach Pair
15 |Cable length/Drum with Tolerance Mitrs
16 |Marking on Cabies
7 |FRLS Properties L [
a. |Oxygen Index at room temperature 30% min.As Per ASTM-D-2863
b. |Temperature Index. Min. 250 deg.c ASTh-D-2863
c) |Smoke Density Rating tMax 60% as per ASTM-D-2843
d) |Acid Gas Generation 20% as per IEC 7541
a. |Flammability test As per IEEE 383/ 1EC — 332.3, Part 3. Categorny-A.
18 |Seguential Marking To Be Provided at every one meter
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Abbreviations:

ASTM : American Society for Testing and Materials

BIs : Bureau of Indian Standards

BSs : British Standard

CEA : Central Electricity Authority

DGMS : Director General of Mines and Safety

EPR : Ethylene Propylene Rubber

FR : Flame Retardant

FRLS : Flame Retardant Low Smoke

FS : Fire Survival

HR PVC : Heat Resistant Polyviny] Chloride

ICEA : Insulated Cable Engineers Association

IEC : Internaticnal Electro technical Commission

IS ; Indian Standards

NEMA ; National Electrical Manufacturers Association

PVC : Polyvinyl Chloride

uv : Ultra Violet

XLPE : Cross linked Polyethylene

Electrical Standards Committee

Convener: Mr. B.R ‘Bhogal

Members: Ms. 5. Anand
Mr. Parag Gupta
Mr. M. K. Sahu

Ms. N S Bhattacharya
Mr. Saced Akhtar (Inspection)

Ms. N.P. Guha (Projects)
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10 SCOPE

This specification along with data sheets covers requirements for design, manufacture, testing
at works and supply of Fire survival Medium voltage cables and Flame Retardant Low Smoke
Medium & High Voltage cables and cable jointing / terminating accessories for medium and
high voltage systems.

Paoe 4911 of 6701

2.0 STANDARDS
2.1 The cables and cables jointing & terminating accessories shall comply with the latest edition
of the following standards as applicable:

IS: 209 : Specification for zinc.

IS: 1554 : PVC insulated {heavy duty) electric cables.

15: 3961(Pt-2) Recommended current ratings for cables: Part - 2 PVC Insulated and
PV sheathed heavy-duty cables.

[5: 3975 : Mild steel wires, strips and tapes for armouring of cables.

I5: 5831 : PVC insulation and sheath of electric cables.

I5: 6380 ; Specification for elastomeric insulation and sheath of electric cables.

IS 7098 : Cross-linked polyethylene insulated PVC sheathed cables.

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

IS: 10418 : Drums for electric cables.

IS: 10462 (Pt-1): Fictitious calculation method for determination of dimensions of
protective coverings of cables: Part - | Electrometric and thermo-
plastic insulated cables.

1S: 10810 : Metheds of test for cables:

- Part 41: Mass of zinc coating on stee| armour

. Part 58: Oxygen index test

- Part-61: Flame retardant test

- Part-62:Fire resistance test for bunched cables,

- Puart-63: Measurement of Smoke density of Electric cables
under fire conditions

IS: 13573 : Joints and terminations for polymeric cables for working voltages
from 6.6kV up to and including 33kV.

IEC: 60331-21: Tests for electric cables under fire conditions circuit integrity -
Procedures and roquirements - Cables of rated voltage up and
including 0.6/1.0kV.

[EC: 60332-1 Test of the fire behaviour on single core or single cable (flame
relardancy)

IEC: 60332-3 Tests of the fire behaviour on bunched cables (reduced flame
propagation)

[EC: 61034 Measurement of smoke density of cables burning under defined
condition

NEMA-WC70 Standard for non shielded power cables rated 2000V or less for
the distribution of electrical energy.

NEMA-WC33 Standard test methods for extruded dielectric power, control,
instrumentation and portable cables for test.

ASTM-G-154 . Standard practice for operating fluorescent light apparatus for UV
exposure of non metallic materials.

ASTM-D-2863 : Measurement of minimum oxygen concentration to support candle
like combustion of plastics

BS: 7846 ; Electric cables- 600/ 1 000V armoured fire resistant cables having
thermosetting insulation and low emission of smoke and corrosive
pases when atfected by fire.

Format No. 8-00-0004-F1 Rev, 0 Copyright EIL — All nghts reserved
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2.2 The cables and accessories shali also conform to the provisions of CEA Regulations and other

statutory regulations, as applicable.

23 In case of any conflict between requirements specified in various applicable documents for the
project, the most stringent one shall prevail. However, Owner’s decision in this regard will be
final and binding.

3.0 GENERAL CONSTRUCTION

3.1 The cables shall be suitable for laying in trays, trenches, duets, and conduits and for
underground-buried installation with uncontrolled backfill and possibility of flooding by water
and chemicals.

3.2 Outer sheath of all cables shall be black in colour and the minimum value of oxygen index
shall be 29% at 27 £ 2 ° C. In addition suitable chemicals shall be added into the PVC
compound of the outer sheath to protect the cable against rodent and termite attack. However,
for earthing cables; celour of outer sheath shall be green.

3.3 All cables covered in this specification shall be Fiame Retardant Low Smoke (FRLS) or Fire
Survival (FS). The outer sheath of FRLS cables shall possess flame propagation properties
meeting requirements as per IS-10810 (Part-62) category AF. FRLS cable shall be identified
by indenting, embossing or printing the appropriate legend ie. 'FRLS, Category — C2
throughout the cable length. FRLS properties shall be as per 15:10810 Part 61 & 62, [EC-
60332 Part 1 & Part 3, [EEE-383, IEC-61034, IEC-60754 Part t, ASTM-D-2863.

3.4 Sequential marking of the length of the cable in metres shall be provided on the outer sheath at
every ane metre. The embossing/engraving shall be legible and indelible.

3.5 The overall diameter of the cables shall be strictly as per the values declared by the
manufacturer in the technical information subject to a maximum tolerance of £2 mm up to
overall diameter of 60mm and £3mm for beyond 60mm.

3.6 PVC/ Rubber end caps shall be supplied free of cost for each drum with a minimum of eight
per thousand metre length. In addition, ends of the cables shall be properly sealed with caps to
avoid ingress of water during transportation and storage.

3.7 The joints in armour wire/strips shall be made by brazing or welding and any surface
irregularities shall be removed. A joint in any wire/strip shall be at least 300mm. from the
nearest joint in any wire/strip in the complete cable.

3.8 The cables meant to be used in mining area under the jurisdiction of DGMS shall satisfy the
following

(a) "DGMS CERTIFIED" to be embossed at outer sheath at regular interval,

(by  Cables to be used in Mines shall have copper conductor only.

(c)  The resistance of armour shall not exceed that of the conductor as specified in 15-8130
by more than 33%. To satisfy this, substitution of galvanised steel wire/strip in
armouring by the required number of tinned copper wires/strips is permissible.

(d) For mining cables, the size and type of armour shall be such that the combined
conductance of armour shall be equivalent to 75 percent of the conductance of the
largest conductor of the cable.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL — All rights reserved
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39 Medium Voltage Cables

3.9.1 All power/control cables for use on medium voltage systems shall be heavy-duty type,
650/1 100V grade with aluminium/ copper conductor, PVC/XLPE (as mentioned in datasheet /
Material requisition) insulated, inner-sheathed, armoured/ unarmoured and overall PVC

. sheathed, XLPE insulated cables shall meet the requirement specified in 1S-7098 (Part-1).

3.9.2 The conductors shall be solid for conductor of nominal area up to and including 6mm? and
stranded beyond 6mm?®. Conductors of nominal area less than 16 mm® shall be circular only.
Conductors of nominal area [6 mm® and above may be circular or shaped as per IS 8130.
Cables with reduced neutral conductor shall have sizes as per Table 1 of IS 1554 (Part-1).

393 The core insulation shall be with PVC/XLPE compound applied over the conductor by
extrusion. PVC compound shall conform to the requirements of type 'C' compound as per IS:
5831, The thickness of insulation and the tolerance on thickness of insulation shall be as per
Table 2 of 18: 1554 (Part-1). Control cables having 6 cores and above shall be identified with
prominent and indelible Arabic numerals on the outer surface of the insulation. Colour of the
numbers shall contrast with the colour of insulation with a spacing of maximum 350 mm
between two consecutive numbers. Colour coding for cables up to S cores shall be as per
Indian standard.

3.9.4 The inner sheath shall be applied over the laid-up cores by extrusion and shall be of PVC
conforming to the requirements of Type ST-2 PVC compound as per 18: 5831, The minimum
thickness of inner sheath shall be as per Table-4 of IS: 1534 (Part-1). Single core cables shall
have no inner sheath.

3.9.5 All cables shall be provided with armour except those specifically specified as unarmoured.
For single core cables intended for use on AC system, the armouring shall be of non-magnetic
malerial. For multicore cables, the armour shall be by single round galvanised steel wires
where the calculated diameter below armouring does not exceed 13 mm and by galvanised
steel strips where this dimension is greater than 13 mm. Requirement and methods of tests for
armour material and uniformity of galvanisation shall be considered as per IS - 3975 and [S -
10810 (Part 41). The dimensions of armour shall be considered as per method (b) of IS - 1554
(Part -1). For single core cables, the armour shall be with H4 grade hard drawn aluminium
round wire of 2.5 mm diameter.

3.9.6  The outer sheath for the cables shall be applied by extrusion and shall be formulated for lower
smoke and shall be of PVC compound conforming to the requirements of type ST-2
compound as per [8: 5831, The minimum and average thickness of outer sheath for
unarmoured cables and minimum thickness of outer sheath for armoured cables shall be as per
Table-7 of 1S: 1554 (Part -1).

3.9.7 If heat resisting PVC cables are specified in the data sheet, it shall be possible to continuously
operate the cable at a maximum conductor temperature of 85°C under full load condition and
160°C under shor-circuit condition.

398 For XLPE insulated cables, it shall be possible to continuously operate the cable at a
maximum conductor temperature of 90°C under full load condition and 250°C under short-

circuit condition,

3.9.9  The fire survival cables shall meet the following additional requirements :

i) The insulation shall be of EPR or equivalent material with glass mica tape below or
above insulation.
i) The cables shall meet requirement of circuit integrity test for a minimum period of 3

hours at maximum temperature of 950° C.

Famat No. 8-00-0001-F1 Rev. 0 Copyright EIL - Al rights reserved
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3.10  High Voltage Cables

3.10.1 Power cabies from 3.3kV and up to and including 33kV systems shall be Aluminium/ Copper
conductor, XLPE insulated, sheathed, armoured/ unarmoured and overall PVC sheathed.

3.10.2 The conductors shall be stranded and compacted circular for al] cables,

3.10.3 All cables rated 3.8/ 6.6kV and above shall be provided with both conductor screening and
insulation screening. The conductors shall be provided with non-metallic extruded semi
conducting screen,

3.10.4 The core insulation shall be with cross linked polyethylene insulating compound dry cured,
applied by extrusion. It shall be free from voids and shall withstand all mechanical and
thermal stresses under steady state and transient operating conditions. It shall conform to the

. properties given in Table-1 of IS: 7098 (Part -2).

3.10.5 The insulation screen shall consist of non-metallic extruded semi-conducting compound in
combination with a non-magnetic metallic copper screen. The copper screen for all the three
cores together shall be capable of carrying the single line to ground fault current value and the
duration specified in the data sheet. For single core cable, copper screen provided shall be
capabie of carrying the single line to ground fault current value and the duration specified in
the data sheet.

3.10.6 The conductor screen, XLPE insulation and insulation screen shall all be extruded in cne
operation by 'Triple Extrusion' process to ensure perfect bonding between the layers. The core
identification shall be by coloured strips or by printed numerals.

3.10.7 The inner sheath shall be applied over the laid up cores by extrusion and shall conform to the
requirements of type ST 2 compound of IS: 5831, The exiruded inner sheath shall be of
uniform thickness. In case of single core cables, there shall be extruded inner sheath between
insulation metallic screen and armouring.

3.10.8 All cables shall be provided with armour except those specifically specified as unarmoured.
For single core cables intended for use on AC system, the armouring shall be of non-magnetic
material. For multicore cables, the armour shall be by galvanised steel strips, Requirement and
methods of tests for armour material and uniformity of galvanisation shall be as per IS - 3975
and IS -10810 (Part 41). The dimensions of armour shall be as per method (b) of IS - 7098
(Part -2). For single core cables, the armour shall be with H4 gradc hard drawn aluminium
round wire of 2.5 mm diameter.

3.10.9 The outer sheath of the cables shall be applied by extrusion over the armouring and shall be of
PVC compound conforming to the requirements of Type ST 2 compound of 18: 5831. The
minimum and average thickness of outer sheath for unarmoured cables and minimum
thickness of outer sheath for armoured cables shall be as per 1S: 7098 (Part-2).

3.10,10 The thickness of the insulation, inner sheath shall be governed by values given in Table-4 and
Table-5 of IS: 7098 (Part -2).

4.0 CABLE ACCESSORIES

4.1 The termination and straight through jointing kits for use on the systems shall be suitable for
the type of cables offered as per this specification and shall meet requirements of [S 13573,

4.2 The accessories shall be supplied in kit form. Each component of the kit shall carry the
manufacturer's mark of arigin.

Format No. 8-00-0001-F1 Rev. 0 Copyright EIL - All rights reserved
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4.3 The kit shall include all siress grading, insulating and sealing materials apart from conductor
fittings and consumable items. An installation instruction sheet shall also be included in each
kit

4.4 The contents of the accessories kit including all consumable shall be suitable for storage

without deterioration at a temperature of 457 C, with shelf life extending to more than 5 years.

4.5 Terminating Kits

The terminating kits shall be suitable for termination of the cables to an indoor switchgear or
to a weatherproof cable box of an outdoor mounted transformer/ motor. For outdoor
terminations, weather shields/ sealing ends and any other accessories required shall also form
part of the kit. The terminating kits shall be from one of the makes/ types mentioned in the
data sheet.

4.6 Jointing Kits

The straight through jointing kits shall be suitable for installation on overhead trays, concrete
lined trenches, and ducts and for underground burial with uncontrolled backfill and possibility
of flooding by .water and chemicals. These shall have protection against any mechanical
damage and suitably designed to be protected against rodent and termite attack. The inner
sheath similar to that provided for cables shall be provided as part of straight through joint.
The jointing kits shall be from one of the makes/ types mentioned in the data sheet.

5.0 INSPECTION, TESTING AND ACCEPTANCE

The cables shall be tested and inspected at the manufacturer’s works. Manufacturer shall
furnish all necessary information concerning the raw material supply to EIL/ Owner's
inspectors. The inspector shall have free access to the manufacturer's works for the purpose of
inspecting the process of manufacture in all its stages and will have the power to reject any
material, which appears to be of unsuitable description or of unsatisfactory quality. For HY
cables, the vendor shall give at least 2 weeks advance notice to the purchaser, regarding the
date of testing to enable purchaser’s representative to witness the tests.

5.1 Ca hlcs

5.1.1  After completion of manufacture nt‘ cables and prior to despatch, the cables shall be subjected
to type, routine, acceptance and special tests as detailed below. The test reports for all cables
shall be got approved from the Engineer before despatch of the cables.

502  All routine tests, acceptance tests, type tests and additional tyvpe tests for improved fire
performance shall be carmied out as listed in IS: 1554 (Part-1) and 1S: 7098 (Part-2) on PVC
and XLPE insulated cables respectively.

5.1.3  The test requirements for PVC insulation and sheath of cables shall be as per latest revision of
IS: 5831

b4
=

Test for Resistance to Ultra Violet Radiation: This test shall be carried out as per ASTM-(-53
or ASTM-G-154 on outer sheath. The retention value of tensile strength and ultimate
clongation after the test shall be minimum 60 % of tensile strength and ultimate elongation
before the test. Test certificates with respect to this test (not older than one vear) from
recognised lesting laboratory to be furnished for review by EIL before despatch clearance of
cables. In case test certificates are not available, test is to be conducted by vendor at his own
cost 10 any recognised test laboratory or in_house testing laboratory, before despatch clearance
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of cables. Sampling for this test is to be done randomly once for each order, provided outer
sheath remains same.

5.1.5 Acceptance tests as per [S-1554 (Part-1) and 1S-7098 (Part-2) and the following special tests
to be performed on the cables as per sampling plan for all cables. However these tests are
required to be witnessed by EIL/ Owner for HV cables.

a. Accelerated water absorption test for insulation as per NEMA-WC-70. (For PVC
insulated cables) and as per NEMA-WC-33 (for XLPE/ EPR insulated cables). Test
certificates with respect to this test (not older than one year) from recognised testing
laboratory to be furnished for review by EIL before despatch clearance of cables. In case
test certificates are not available, test is to be conducted by vendor at his own cost in any
recognized test laboratory or in house testing laboratory, before despatch clearance of
cables. Sampling for this test is to be done randomly once for each order, provided type of
insulation remains same.

b. Dielectric Retention Test: The dielectric strength of the cable insulation tested in
accordance with NEMA-WC-70 at 75 £ 1° C shall not be less than 50 % of the original
dielectric strength. (For PVC insulated cables). Test certificates with respect to this test
(not older than one year) from recognised testing laboratory to be furnished for review by
EIl. before despatch clearance of cables. In case test certificates are not available, test is
to be conducted by vendor at his own cost in any recognized test laboratory or in house
testing laboratory, before despatch clearance of cables. Sampling for this test is to be done
randomly and once for each order.

¢.  Oxypgen Index Test: The test shall be carried out as per IS-10810 (Part 58). Sampling to
be done for every offered lot/size as per sampling plan.

d. Flammability Test: The test shall be carried out on finished cable as per IS-10810 (Part 61
& 62). Sampling for these tests is to be done randomly once for each order, provided
outer sheath remains same. The acceptance criteria for tests conducted shall be as under:

Part-61-The cable meets the requirement if there is no visible damage on the test
specimen within 300 mm from its upper end

farr-62-The maximuny extent of the charred portion measured on the test sample siwuld
not have reached a height exceeding 2.5 m above the bottom edge of the burner at the
front of the ladder.

e. Test for rodent and termite repulsion property shall be done by analysing the property by
chemical method.

5.1.6  Following tests shall be carried out to prove FRLS property of the cable.

a. Critical oxygen index as per ASTM-D-2863 1.e. Determination of % of oxygen required
for combustion at room temperature of FRLS sheath which shall rematn as 29%(min.)

b. Temperature index as per ASTM-D-2863 i.e. to determne at what temperature normal
oxygen content of 29% in air will support combustion of FRLS sheath which shall remain
as 250°C.

c. Halogen acid gas emission as per IEC-60754 Part | i.e. to determine the % of release of
hydrochloric acid gas from the FRLS sheath under fire which shall be 20% (max.)

Paae 4916 of 6701
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d.  Smoke Density Test shall be as per ASTM DD - 2843 and Smoke Density Rating of FRLS
Sheath shall be 60% (max.).

5.1.7  The test for circuit integrity for fire survival cables shall be carried out as per [EC-60331
{Part-21).

5.2 Cable Accessaries

I'vpe tests should have been carried out to prove the general qualities and design of a given
type of termination/ jointing system as per 1S-13573. The type test certificates from
independent testing laboratory shall be submitted before despatch.

6.0 PACKING AND DESPATCH

6.1 Cables shall be despatched in non-returnable steel drums of suitable barrel diameter, securely
packed, with the take-off end fully protected against mechanical damage. Ferrous parts used
shall be treated with a suitable rust preventive finish or coating to avoid rusting during transit
or storage. '

6.2 On the flange of the drum, necessary information such as project title, manufacturer’s name,
type, size, voltage grade of cable, length of cable in metres, drum no., cable code, BIS
certification mark, gross weight etc. shall be printed. An arrow shall be printed on the drum
with suitable instructions to show the direction of rotation of the drum.

6.3 Cables shall be supplied in drum lengths as follows:

6.3.1 MYV Cables

- Multicore Power cables upto 6 mm® ; [000 m
- Multicore Power cables from 10 mmlug to 500 mm’ : 500 m
: Single Core Power cables upto 630 mm : 1000 m
- Control cables upto 61 cores : 1000 m

632 HY Power Cables Upto 11kV Grade

. Three Core cables upto 400 mm’ : S00m
: Single Cure cables upto 100 mm® : 1000 m
- Single Core cables above 400 mm* and upto 1000 mm* : 750 m

.33 HVY Power Cables Above 11kV Grade and upto 33kV Grade

- Three Core cables upto 300 rnm?‘gradu : 350 m
- Single Core cables upto 400 mm” : | 000 m
- Single Core cables above 400 mm” and upto 1000 mm’ : 500 m

However exact drum lengths shall be finalised during order execution. A tolerance of + 3 %
shall be permissible for each drum. However overall tolerance on each size of cable shall be
limited to £2%.
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Project  Project Management Consullancy (PMC) Services for execution of

Cliant HPCL

VRMP
Unit  CAPTIVE POWER PLANT (CPP) Location WVIZAG Job No, B016 Unlt No. 606
PURCHASER'S DATA

) ,A ~ Site Conditions

| Maximum Ambient Temperaiure °C |45
"2, A | Minimum Ambient Temperatura ec |12.5
A h ‘:! Design Ambient Temperature . _ oc |45
"4 Refative Humidity % |95
5 Alllude Anove MSL o | <556

& | Environment

Humid & highly corrosive

~ B, Technical particutars

.-_| System Vollage

Nominal

Highest

Vollage grade

As per EDB

%
2| Frequency
Er F

Hz [50+-3%

3. | Conductor material

HV Power cable

Copper & Aluminium

Copper & Aluminium

7. PVC gompound type

"B, | Type of conductor

o MV Power cable
MV contre cable Copper
| Installation under DGMS jurisdiction (See Nole) No
5 | Applicabte spec. 6-51-0051
& Insulation XLEE
ST-2

eI ] Conduglor class

Ciass-1/2 for fixed installation

Flame retardant low smoke

‘rﬂ]lh Types of cable

,ul Armour

Type

Size eof armour

12. Type of drum

Steel

MANUFACTURER'S DATA

Technical partlculars

"H-u"

i
o
L_ ~ Name cf manufacturer

T
2 MAUPR tem no.

--,EQ:'.‘I." Cable typs/ coda

|
~ & Conductor matenal

-"-;E' | Conduclor semicongucting screen (HV cables)
it Material

13 Thickness

'ﬂuf Insulation

= i Type of compound
l-—— !

Thickness

_ T Insulaticn semiconducting screen (HV cables)
‘-E"'# Material

I.J..l"t

A 18-MAY-2017 WSIUED WITH TENDER

GAURAY KATYAL ACHUTUNI SAI GUFTAPARAG

Reav. No, Date Purpose
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HY [ MV Cable
DATA SHEET

|Project
VRMP

Profec: Managemen! Consultancy {PMC) Services for axeculion of

Cliant HPCL

Locatian  VIZAG

Unit

CAPTIVE POWER PLANT(CPF)

Job Mo, BCE Unit Moo G068

Thickness

ilaa ]

Copper tape

Thickness

inner sheath

Type of eompound

THickndass

MNominal dia undér armour

Calsulated dis under armour

Armaur

Material

Type

Sire

MNomana| dig under outersheath

Cakculated dia under outersheath

Cruters heath

Type of compound

Thicknass

Noménal owter dia of cable

Toderance on outer dia

Weight of caple par km

Maximum drum langtn

mtr

Mazimum OC resistance of conducior ai 20 *C

AL resmstance al 90 “C

Roaciance of cabe at 50 Hz

Capacilance of cable

Zero sequence impedance of cable

Capacitne charging currenl per km

Notes
1 E- Earthed sysiem
UE -Un Earthed systam

11k {UE) grace cabie 12504 for 1 sec

2 Where the installation falls wnder the jurisdiction of Directorate General of Mines Safety, cabdes shall comply
3 Single lme 1o ground sadh faull current for sizing of insulation screen for HY cables shall be coraidersd a2 foliows

4 All control cables 1o PLC/DCS from substation. field, control room paneds shall be individually shielded & overal! shislded with twisted pair

A FEMAY-ZOET ISEUED WITH TENDER

GALIAMS AT AL ACHUTLA EAl GUFTA PARALG

R, Wi Dt Purpose

Prepared By Rewvewed By Approved By

Format No: EIL 1650-3064 Rev.2
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SEcTION-2
Annexure -B
Inspection and Testing Requirements,

Remarks

Earlier test report review,
If test report is older than one year, test shall
be conducted in recognized test lab or in
house testing lab without price or delivery
implication.

{A) | Type Tests -
1 Type tests shall be as per 15-7098-| part-1;
[2 Test for resistance o Ultra violet radiztion as per ASTM G-53 or A5TM-G-154 on
outer theath.
(B) | Routine Tests
Wendor shall carry out these tests during various stages of manufacturing.
*3_0 Insulation and sheaths: All tests as per 15-5831 shall be conducted as part of routine | :
tests, except for insulation resistance, voltage and spark test
. 2.1 Inzulation resistance, voltage and spark test shall be as per B5-5308 part-2 T
3.2 Armour test as peris #:.?-7.5_ -
33 | Conductor resistance test as per 1S B130.
ﬁ tlectrical test including cable capacitance (co?e—cor.ﬂ) and (core-screen). i
3.5 75:4)8:’;( "*E as per B5 5308 Part 2. B
| Acceptance Tests B
36 ' Insulation resistance as per B5 5308 Part 7. |
-3 7 ?gh Voltage test as per BS 330'37—'3?[ 2_ ]
_%,8 Conductor resistance test as per 15 8130,
(29 mduct'a_r-{cn petween 2 ad?a-cent cores at 1 kHz frequency.
T_:O* Mutual capacitance between 2 adjacent corés and core - screen at |1 kHz ]
frequency.
SE L R ratic af 1 kHz frequency. -
212 | D“a-ﬁire resistance as per IS 8130,

3.13 | Continuity test.

3.14

Oxygen & temp. Index test agper ASTM - D 2863

I 2.165 | Smoke density test as per As-!"M 0 .'-'81:.1-';. (For FRLS)
_3..17 Flame Retardant test as per (FEE 383/ |EC—332.3, Parl 3, Category-A.

3.15 | Acid gas generation test as per [EC ~ 754, {For FRLS)

The sampling plan is as per 15-7058-1,

3.20 Ltﬁeck.ﬁ for armour wire size as per 15-7098, part-1.
3 21 | Armour test as per 15-3975,

3.22

318 | Dimensional checks overall diameter, under armour ang over armour diameter.

Overall dlamater shall be with in + 2 mm over offered value.

3.19  Checks for—un.i‘cvmity of galvanization of armour wire as per 1S-2£33.

“lectrostatic nowse 1e|ecti st, wise for each lot.
Electrostat |ection test, type f lot

3.23 | Accelerated water agsprption test for insulation as per NEMA-WC-53

3.-24 [ F.am}'-ability test as per 1S-10810 (Part 61 & 62)

" Earlier test report review.
If older than one vyear, test shall be
conducted in recognized test lab or in house
testing lab without price or delivery
implication.
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SECTION-5

CHECK LIST FOR INFORMATION TO BE FURNISHED WITH OFFER
RETURN THIS CHECKLIST AS PART OF THE OFFER DULY SIGNED

The offer may not be considered if the following information and this Checklist are not enclosed with the Offer.

BHEL ENQUIRY. NO:
BIDDER OFFER REFERENCE:

A)
NOH (2) 5 3) @ | ®
S.No. | Parameters Data Yes/ | Remarks in
No case reply in
' Col (4) is NO |
1. Technical offer Complied. Yes |
complies with Cable
details given in i
Section-1 Annexure-A
of technical '
. specification. B RV
2 NIL Technical NIL technical deviation sheet Yes
Deviation sheet attached.
3. , Cable Drum Non —retumable Steel drums as Yes
| per clause 6.0 of Section II
4. Cable End Caps PVC/ Rubber end caps shall be Yes
supplied free of cost for each i
drum with a minimum of eight E
.. per thousand metre length.
5 All routine test , acceptance test , type test and additional Yes
tests for improved fire performance shall be carried out as
listed 1n IS 7098 and Inspection and testing requirements
Annexure B.
For Accelerated water absorption test If test report of test
conducted in less than one year is not available then same
shall be conducted in any recognized test laboratory or in
house test laboratory without any price or delivery
implication to BHEL.
6 Compliance to requirements mentioned in clause 5.14 of Yes ,
Section II - Test for resistance to ultra violet radiation.
If test report of test conducted in less than one year is not ‘
available then same shall be conducted in any recognized
test laboratory or in house test laboratory without any price -
or delivery implication to BHEL.
4 i Compliance to Acceptance tests as per clause 5.15 of Yes
Section —II L _
B Compliance to Clause 5.16 of Section II to prove FRLS Yes ,
property of cable. ‘ L .
9 Chemicals added to ' Yes Yes
outer sheath to protect
from rodent, vermin

and termite attack

SECTION-5, CHECKLIST, Page 1 of 2




I

B) ROUTINE, TYPE, ACCEPTANCE, SPECIAL AND ADDITIONAL TESTS

All Tests to be performed as per clause 5.0 & Annexure B of section-2 of technical
specification.

(YES)
©) =
(1) @) 3)
S.No. | Description Confirmation of
B Supplier

& Bidder to confirm that at all drawings / data

sheets/QP/ valid type tests reports/ all relevant

information shall be submitted to BHEL for '

organizing approval of ultimate customer. |
Date: Signature of the authorized representative of Bidder

Company Seal

SECTION-5, CHECKLIST, Page 2 of 2




SCHEDULE OF TECHNICAL DEVIATION

ENQUIRY NO.

The following are the devitions/ variations exception from the Technical Specifications:

SL.NO. CLAUSE NO. OF GENERAL
TERMS AND CONDITIONS

STATEMENT OF DEVIATION

In case, this schedule is not submitied, it will be presumed that the equipment /material to be supplied
under this contract is deemed to be in compliance with the Technical Specifications,

If there is NIL deviation,even then the format to be filled as NIL DEVIATION.

Note : 1. Continuation Sheets of like size and format may be used as per the Bidder's Reguirement and

shall be annexed to this schedule.

2 Deviation mentioned in this schedule shall only be considered.

This Format is to be submitted in original duly signed by bidder.
Reproduction of the same in any sort is not acceptable.

Signature of the authoerised representative of




