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TECHNICAL SPECIFICATION FOR

HT XLPE POWER CABLE

SPECIFICATION NO. PE-TS-405-507-E001

REVISION 0

DATE: 26.02.2024

SHEET 1 OF 1

1.0 SCOPE

2.0 BILL OF QUANTITIES

3.0 DRAWINGS & DOCUMENTS TO BE SUBMITTED

2.1 The bidder to quote for items as per price schedule attached with NIT.

1.1 Manufacture, Inspection and Testing at Manufacturer's works, proper packing and delivery to
site of HT XLPE POWER CABLE conforming to this specification.

1.2 Technical requirements of HT XLPE POWER CABLE are indicated in technical specification.

3.1 Documents shall be submitted after placement of order for BHEL & customer’s approval as per
the schedule specified below:

Vendor | Bhel Vendor Bhel and Customer
BHEL Drawing No. Drawing Title Sub comment | Sub comment/approval
(Days)* | (Days) (Days)# (Days)
Primary Documents
Datasheet and Cross
PE-V0-441-507-E101 Section Drawings for 2 1 1 2
Power Cables (HT)
PE-V0-441-507-E912 | QAP for HT Power 2 1 1 2
cables
Secondary Documents
Type Test Report for 2
PE-V0-441-507-E104 P)C;E/)ver bl (ﬁiT) 2 1 1
NOTES:
a) * 1st submission within indicated days from date of purchase order
b) # Submission (within indicated days) after incorporating all BHEL comments
c) Primary documents shall be considered for Delay analysis

3.2 a) The bidder shall carry out the type tests as listed in this specification on the equipment to be
supplied under this contract. All types and sizes of cables being supplied shall be subjected to type
tests, routine tests and acceptance tests as specified in specification.

b) In case the bidder has conducted such specified type test(s) within last ten years 1from enquiry date

he may submit during detailed engineering the type test reports to the owner for waiver of
conductance of such type test(s). These reports should be for the tests conducted on the equipment
similar to those proposed to be supplied under this contract and test(s) should have been either
conducted at an independent laboratory or should have been witnessed by a client. The owner
reserves the right to waive conducting of any or all the specified type test(s) under this contract. In
case type tests are waived, the type test charges shall not be payable to the bidder. In case this type
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test report is not acceptable, the bidder has to conduct type test as specified in specification free of
cost.

3.3 Documents shall be furnished through BHEL's document management system (wrench) portal.

Notes:

1. Vendor shall submit the dates for drawing/document submission/BHEL comments/ resubmission
after approval of documents.

2. In BOM each of the item to be uniquely identified with item code no. or item SI. No. Supplier to
ensure that all the items which will find separate mention in the packing list are covered in detailed
BOM. Supplier to give following undertaking in BOM: " The BOM provided here completes the scope
(in content and intent) of material supply under PO no. -—-- dtd ----- Any additional material which
may become necessary for the intended application of supplied item/package will be supplied free of
cost in most reasonable time."

3. Sub vendor shall be subject to customer approval.
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SPECIFIC TECHNICAL REQUIREMENTS
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TECHNICAL DATSHEET
S.No. | Particulars Description
1.0 | TYPE OF CABLE Flame Retardant-Low Smoke (FR-LSH) HT CABLE
1.1 VOLTAGE GRADE
11/11 kV {unearthed) & 3.3/3.3kV (unearthed)

2.0 STANDARDS APPLICABLE

Standard applicable in general (Latest ]
21 amendment to be referred if any) 15:7098 (Part-2)
2.2 Current rating of cables conforms to As per 1S:3961 (P-7)
2.3 | Short circuit rating conforms to IEC 60949
3.0 INSTALLATION CONDITIONS AT SITE
3.1 | Ambient air temperature (in deg. C) 50
3.2 | Ground temperature (in deg. C) 30
33 Depth of. laying of cables buried in %0

ground (in cm)
3.4 Thermal resistivity of soil {in deg. C 150

cm/W)
5.0 CONDUCTOR
5.1 | Applicable standard IS: 8130
5.2 | Material type Aluminium
5.3 | Grade H2
5.4 | Class Class 2 (Stranded)
5.5 | Shape Circular
5.6 | Compaction Compacted
5.7 | Cable Size {in sq.mm) Refer project specific BOQ
6.0 CONDUCTOR SCREEN
6.1 | Material Extruded layer of Semi Conducting Compound
6.2 | Minimum thickness (in mm) 0.3
7.0 | XLPE INSULATION Extruded XLPE compound
71 rI\:‘(:nrr)nnal thickness of insulation (in As per I5:7098 (P-2)
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Triple Extrusion
{Extruded semi-conducting compound conductor

7.2 | Extrusion & method of curing screen and insulation screen shall be applied along
with XLPE insulation in a single operation by triple
extrusion process) by Gas curing / Steam curing

7.3 Method of extrusion Pressure extruded / Vacuum extruded

7.4 | Method of curing 3..3/3.3 kV & 11/'11 kV: Dry cur.lng using
Nitrogen/gas curing/steam curing.

8.0 | INSULATION SCREEN
Insulation screen shall consist of two parts:

8.1 | Type of screen 1. Non-Metallic Part
2. Metallic Part

8.2 | Material (Non-Metallic part) Extruded Cross-linked Semi-conducting compound.
Bonded type.

8.3 Mlnlmum thickness (Non-Metallic part) 03

(in mm)

1. Copper Tape. The metallic screen of each
core shall be capable of carrying earth fault
current of 600A for 2 secs and shall consist

8.4 | Material (Metallic part) of copper wires or copper tape applied
helically on core.

2. Armour shall constitute metallic part of
screening for single core armoured cables.

8.5 Minimum thickness (Metallic part) {in 0.1

mm)
8.6 | No.oftapes and Minimum overlapping 1. No. of tapes and Minimum overlapping 20%

600A, 2 sec
8.7 Earth fault current withstand capacity
: (calculation to be furnished) (For multi-core cables, screen of each core shall be
rated individually for the above value).

8.8 Extrusion & method of curing Same as that, mentioned for Insulation above.
9.0 | CORE IDENTIFICATION Colour coding as per 1S:7098 (P-2)
10.0 | INNER SHEATH Not applicable for Single Core Cable
10.1 | Standard Applicable IS: 7098 (Part-2) & IS: 5831
10.2 | Material Extruded HRPVC Type ST-2
10.3 | Colour Black
10.4 | Whether FR-LSH No

Inner sheath applicable for single core | No
10.5

cable
10.6 | Fillers acceptable Yes

. . . . Same as inner sheath (Material of filler to be

10.7 | Material offillers (if permitted) compatible with that of inner sheath)
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10.8 | Method of application Extrusion

(1) Multi-core cables:

(i) With fillers Pressure extruded / Vacuum extruded

(ii) Without fillers Pressure extruded

10.9 | Thickness of inner sheath {in mm) As per Table-5 of IS: 7098 {Part-2)

11.0 | ARMOUR

11.1 | Standard Applicable Dimension as per IS: 7098 (Part-2) Table-6 and
tolerance on dimension as per 1S:3975
Non-Magnetic hard drawn H4 grade Aluminium

11.2 | Material (Single core) Single Round Wire as per IS: 8130 for single core
cables.
Galvanised Steel Round Wire / Galvanised Steel

11.3 | Material (Multi core) Formed Wire {dimensions as per Sl. No.(ii) of table —
6 of IS 7098 Part-l).

11.4 | Minimum coverage 90%.

115 | Gap between armour wire Shall not ex.ce.ed one armour wire space (No cross
over / Overriding)

11.6 | Breaking load of Joint >95% of normal armour

Maximum resistivity of Al round wire (in

11.7 Ohm-mmZ/km) 28.264

11.8 | Armour joint surface To be applied with Zinc rich paint.

12.0 | OUTERSHEATH

12.1 | Standard Applicable IS: 5831

12.2 | Material Extruded HRPVC Type ST2

12.3 | Colour Black

12.4 | Whether FR-LSH Yes

12.5 Method of application Extruded

12.6 | Thickness of outer sheath As per Table-7 of IS: 7098 (Part-2)
(i) Owner’s name (i.e. NTPC)
(ii) Manufacturer’s name and trade mark,
{iii) Year of manufacture,
(iv) Type of cable and voltage grade,
{v) Nominal cross section area of conductor and no.
of cores,

. . (vi) ‘BHEL-PEM’.
12.7 Marking/ Embossing on Outer sheath @ {vii) Cable shall be marked as having FRLSH.
5 Mtr.

{viii) Cable code.
{ix) Screen fault current 600A for 2 sec (for 3.3 kV &
11 kv).
{x) Drum no.
(The embossing/ printing shall be progressive,
automatic, in line and marking shall be legible and
indelible)

10



266680/2024/PS-PEM-EL

SPECIFICATION NO. PE-TS-405-507-E001
TECHNICAL SPECIFICATION FOR REVISION 0 DATE: 26.02.2024
Hﬂ[[ HT XLPE POWER CABLE s
SHEET 10F8
Marking/ Embossing on Outer sheath Progressive Sequential length marking, @ 1Mtr (by
12.8 e )
@ 1 Mtr. printing/embossing)
13.0 | FR-LSH CHARACTERISTICS
Minimum 29 as per IS 7098-2 / Minimum 29 as per
13.1 | Oxygen index ASTMD 2863
. Minimum 250°C as per IS 7098-2 / Minimum 250°C
13.2 | Temperature index as per ASTMD 2863
Maximum 20% by weight as per IS 7098-2 / Maximum
13.3 | Acid gas generation 20% by weight as per IEC-60754-1
13.4 | Smoke density rating Maximum 60% as per IS 7098-2 (i.e. IS 13360 Part 6
Section 9) / Maximum 60% as per ASTMD 2843,
Flame retardance test for single cable
13.5 (for cable OD < 35mm) As per IS 7098 Part 2 (IS 10810 Part 61)
13.6 | Flame retardance test for bunched cables As per IS 7098 Part 2 (IS 10810 Part 63)
Refer sl. no. 3.2(a) & 3.2(b) of scope sheet of
15.0 | FLAMMABILITY
15.1 | Flammability test for single cable As per |EC 60332-1
15.2 | Flammability test for bunched cables As per |EC 60332-3 Part 23 (Cat-B)
15.3 | Flammability test as per IEEE: 60383 Yes
15.4 As per Swedish Chimney test SEN-SS- | Yes, as applicable
) 424-1475-F3
16.0 | Anti-rodent and Termite repulsion Test | No
Anti-Fungal Test (self-certification by | No
17.0 . . .
supplier for Anti-fungal properties)
The charges of UV Radiation test & Hydrolytic
18.0 | Special Tests Stability test '(|f app.llt‘:able) shall be rglmbursed extra
at actual against original money receipt of Govt. Lab.
{CPRI/ ERDA etc).
18.1 Hydrolytic Stability as per ASTM D 3137 No
) :81 (Duration: - 14 days)
18.2 UV Radiation Test as per BS EN ISO | No
) 4892-2 (Duration: - 14 days)
18.3 UV Radiation Test as per ASTM G 154 | No
) (Duration: - 14 days)
19.0 | DIAMETERS
19.1 | Tolerance on overall diameter (£) 2 mm. over the declared value.
19.2 | Tolerance on eccentricity of core (+)10%

11
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193

Tolerance on ovality of core

(+)2%

23.0

CABLE DRUM DETAILS

23.1

Type of Drum

Wooden (as per IS 10418) / Steel

23.2

Construction Details

All wooden parts from seasoned wood and ferrous
parts shall be treated with suitable rust preventive
finish or coating. Wooden drum shall be treated by
immersing in copper nitrate solution. Both the end of
cables shall be properly sealed with heat shrinkable
seal secured by ‘U’ nails so as to eliminate ingress of
water during transportation, storage & erection.

23.3

Painting

Entire surface to be painted. All ferrous parts used
shall be treated with suitable rust preventive finish or
coating to avoid rusting during transit or storage.
Wooden cable drums shall be treated with copper
naphthenates or zinc naphthenates for preserving
the wood. Drum number shall be indicated on each
drum.

23.4

Standard drum length

As specified in BOQ-Cum-Priced Schedule

23.5

Tolerance on drum length

(1) 5%

23.6

Details of marking on Drum

The cable drums shall carry the following details in
printed form:

a) Manufacturer’'s name or trade make

b) Address & contract no.

c) Type of cable & voltage grade.

d) Year of manufacture.

e) Type of insulation.

f) No. of core and sizes of cables.

g) Cable code — FRLS.

h) Single length of cable on drum

i) Direction of rotation, by arrow.

i) Approx. net/gross weight stencilled on both

side of drum.

A tag containing same information shall be attached
to the leading end of the cable.

24.0

Packing details

Normal.

241

Outermost Layer

The outer most cable layer shall be covered with
water proof cover polythene followed by complete
drum covering with wooden plank of suitable
thickness across flanges.

12
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DATA TO BE FURNISHED BY SUCCESSFUL BIDDER AFTER AWARD OF CONTRACT

0.0

NAME & ADDRESS OF MANUFACTURER

4.0

TECHNICAL PARAMETER (SIZE WISE
INFORMATION TO BE FURNISHED)

41

Base current ratings (*) based on Clause
No. 2.0 (in Amp)

(a)

In air

(b)

In ground

(c)

ducts

4.2

Continuous current rating for
maximum conductor temp. when
laid in air at ambient of 50 deg. C.

a)

When metallic screen /armour is
earthed at one end (Amps)

b)

When metallic screen/armour is
earthed at both the ends (Amps)

c)

For unscreened, unarmoured Cables
(Amps)

5.0

CONDUCTOR

5.8

No & dia of wires in each core before
stranding {in no x mm)

5.9

Properties:

(a)

D.C. resistance of conductor at 20 deg.
C (in ohm/km)

(b)

A.C. resistance of conductor at 20 deg.
C (in ohm/km)

(c)

A.C. resistance of conductor at 90 deg.
C (in ohm/km) (for XLPE cables)

(d)

Reactance per phase at 50 Hz (in
ohm/km)

(e)

Capacitance at 50 Hz (in micro Farads
/km)

7.0

XLPE INSULATION

7.5

Nominal thickness of insulation {in mm)

7.6

Min. insulation resistance at 20 deg. C
(Mega Ohm/Km)

8.0

INSULATION SCREEN

8.9

Cross sectional area of screen {sg. mm)

8.10

Dia below metallic screen i.e. below
copper tape/wire {(mm)

10.0

INNER SHEATH

10.10

Minimum thickness of inner sheath (in
mm)

10.11

Tolerance in thickness of inner sheath
(mm)

13
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11.0 | ARMOUR

11.7 | Size/ dimensions {in mm)

11.8 | Minimum no. of wires/ formed wires

11.9 Resistivity of GS round/ strip armour at

) 20 deg. C (chm-cm.)

11.10 | Direction of lay of armour

12.0 | OUTERSHEATH

12.8 Nominal thickness (in mm) of outer

) sheath (Unarmoured cable)
Minimum thickness (in mm) of outer

12.9 | sheath (Unarmoured & Armoured
cable)

12.10 Tolerance on Nominal thickness of
sheath (mm)

19.0 | DIAMETERS (in mm)

Nominal Diameter of insulated

19.2
conductor

19.3 | Nominal Cable diameter under armour

19.4 | Nominal Cable diameter over armour

19.5 | Nominal Overall diameter of cable

20.0 | WEIGHTS

20.1 | Weight of cable (in kg/km)

20.2 | Weight of conductor (in MT/km)

20.3 | Weight of XLPE insulation {(in MT/km)
Weight of PVC (Inner Sheath & Fillers)

204 .

(in kg/km)
20.5 Weight of Aluminium Round Wire / GS
) formed Wire (Approx.) (in kg/km)
20.6 Weight of PVC (Outer Sheath) (in
) kg/km)

21.0 | Minimum bending radius (x O.D.)

22.0 | Safe pulling force (in Kg)

23.0 | CABLE DRUM DETAILS

23.7 Dimension of drum (F X B X T) (Approx.

) in mm)

23.8 | Shipping weight (Approx. in Kg)
Voltage developed in the
screen/armour per 100 mt run with

25.0 | screen / armour earthed at one end
when cables is carrying (for single core
cables only)

a) Rated current (Volts):
Short circuit current (Volts)
b) o
(i) in the screen:

14
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(i) in the armour:

26.0

Circulating current developed in the
screen/armour for 100 mt. run, with
screen/armour earthed at both ends
when cable is carrying (for single core
cables only)

a)

Rated current (Volts):

b)

Short circuit current (Volts)
(i) in the screen:
(ii) in the armour:

NOTE:

A) The intent of specification is not to specify all details of design & construction of material. The
material shall, however, conform in all aspects to high standard of design, engineering and
workmanship and be capable of performing in continuous operation up to & after bidder’s guarantee
period in manner acceptable to purchaser who will interpret the drawings & specification and shall
have power to reject any work or material which in his judgement is not in full accordance with this
specification.

B) The material, construction, manufacture, inspection and testing of HT XLPE POWER CABLES shall
conform to the latest revision of relevant standards

C) Bidder shall confirm compliance with the BHEL's Standard Quality Plan (PE-QP-999-507-E001) &
NTPC standard Quality plan (0000-999-QOE-S-042 REV-02) as attached with the specification without
any deviations. At contract stage, the successful bidder shall submit the Quality Plan for BHEL/ ultimate
customer’s approval. In case bidder has reference, Quality Plan 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 Quality plan approval.

15
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QUALITY PLAN
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STEEL DRUM DRAWING (TYPICAL), IF APPLICABLE
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TYPICAL DRAWING OF WOODEN PLANKS ACROSS FLANGE(S)
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3X660 MW NORTH KARANPURA

HT XLPE POWER CABLE
11KV , HT XLPE UNARMOURED CABLE
SR. NO. ITEM CODE ITEM DESCRIPTION ORDERED DRUM UNIT TOTAL Quote/Unqu |Freight in |[GST rate in %
QUANTITY LENGTH |PRICE PRICE ote terms of
total Ex-
works price
in %
11/11 KV AL. CONDUCTOR/ XLPE INSULATED/ UNARMOURED/
UNEARTHED GRADE POWER CABLE
1 507-27026-A [11KV , 01C X 630 XLPE-Al FRLS (UA) 2000 1000
2 507-27034-A [11KV , 03C X 185 XLPE-Al FRLS (UA) 3000 750
3.3KV , HT XLPE ARMOURED CABLE
SR. NO. CABLE DESCRIPTION ORDERED DRUM UNIT TOTAL Quote/Unqu |Freight in |[GST rate in %
QUANTITY LENGTH |PRICE PRICE ote terms of
total Ex-
works price
in %
3.3/3.3 KV AL. CONDUCTOR/ XLPE INSULATED/ ARMOURED/
UNEARTHED GRADE POWER CABLE.
1 507-27069-A |3.3KV , 01C X 630 XLPE-Al FRLS (A) 2000 1000
Notes

1 Tolerance on individual drum length shall be +5%.

2 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.

3 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). The overall tolerance limits stipulated above shall continue to apply (in case
short lengths are accepted).

4 In case of the quantities cleared by BHEL for manufacturing 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 implications.

5 Unit price of cables quoted by bidder shall be inclusive of type test charges. No separate charges shall be payable for type tests.




