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BHEL Specification No : OR 12003, Rev. 07

SPECIFICATIONS FOR SINGLE CORE, 1525/0.5MM., 300 SQ.MM EVA RUBBER

INSULATED & EVA RUBBER SHEATHED FLEXIBLE COPPER POWER CABLES
FOR OIL RIG APPLICATIONS.

1.0

GENERAL :-

This specification governs the quality requirements of 1100 V grade, Single core,
300 Sq.mm, 1525/0.5 mm., heat resistant Ethylene Vinyl Acetate (EVA) rubber
insulated cable (suitable for 125 deg C continuous operation), conductor made of
annealed tinned stranded copper wire and sheathed with heavy duty, oil resistant,
flame retardant, abrasion resisting modified EVA Rubber.

There is no Indian Standard covering complete details of above cable. Assistance
has been drawn from the following standards/Circulars in formulating this

specification :
IS 8968-1 (1988)

IS 6380 (1984) &
BS 6899 (1991)

IS 8130 (1984) &
BS §360 (1991)

IS 10810-0 (1984)

BS 6007 (1993)

BS 6007 (2000)

BS 4066-1 (1994)

BS 6883 (1991)

VDE 0207 Part 20

DGMS(Tech Cir) No 9 :

Specification for Elastomer Insulated Cables

Specification for Elastomeric Insulation & Sheath of
Electric Cables.

Conduclors for insulated electric cables & flexible cords

Method of Test for Cables

Rubber insulated cables for electric power &
Lighting

Single Core unsheathed heat resisting cables for
voltages upto & including 450/750V for internal
wiring.

Test on Electric Cables under fire conditions

Elastomer Insulated cables for fixed wiring in ships
and on mobile & fixed offshore units.

Insulating & Sheathing Compounds for cables and
Flexible cords, rubber insulating compounds

Use of Flexible Cables in drilling rigs and in other
similar equipment in Oil Mines Reg.
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3.1

3.2

33

34

35

3.6

CONDUCTOR :-

The conductor core shall consist of High conductivily, bright tinned and annealed
stranded copper conductor conforming to /S 8130 class 5 Table 3. .

Mominal Diameter of each strand - 0.5 mm.

Total Number of strands in core - 1525 (61 bundles of 25
slrands each)

Diameter of built-up conductor - 26.0 mm (for reference)

The conductor shall be built-up with multirope stranding for maximum flexibility.

Resistance of conductor core at 20 deg C shall not exceed the maximum value of
0.0654 ohms per kilometer length.

Persulphate test for tinned copper wires shall meet the requirements of IS 8130.

Conductor shall conform to the requirements of annealing test specified in 1S 8130.

INSULATION :-

EVA Insulation - All electrical & Physical properties along with other
requirements as specified ig this specification shall be strictly meet. The insulation
shall be of Black colour, (Ref specification for Insulation Palymer shall be VDE-
0207 Part 20 )

The insulation shall be so applied with conductor in center and that insulation fits
closely on the conductor but shall not adhere to it.

The insulation shall be applied by extrusion process.

Insulated core shall have reasonable round shape and outer surface shall be
uniform.

Polyester film (Melinex) separator Tape of 0.0125 to 0.05mm thickness shall be
applied between conductor and insulation so as to prevent penetration of
insulation between conductor strands bul this application of tape shall not cause
the insulation to move or slip over the conductor. The tape shall be compatible
with the thermal class of the EVA insulation i.e. 125 deg C. The tape shall have
manufacturer name printed on it at an interval nol greater then 500mm.

Thickness of Insulation :

Nominal Radial thickness of insulation shall be 2.8 mm.

The average thickness of the insulation shall not be less than nominal value as
specified above when delermined by the method described in IS 10810 Part 6.

However the smallest of the measured values of the insulation shall not fall below
the nominal value by more than 0,38 mm (Ref clause 12.3 of IS 9968-1).
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53
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5.5

6.0

OUTER SHEATH :-

EVA Sheath - The Outer sheath shall be of heavy duty, Oil Resistant & fire
retardant, abrasion resisting modified EVA based rubber compound of Black
colour shall be provided over the insulated conductor by extrusion process. All
eleclrical & Physical properties along with other requirements as specified in this
specification shall be strictly meet. (Ref specification for Sheath Polymer shall be
VDE-0207 Part 20).

The sheath shall fit closely and surround the insulated core. The sheath shall not
slip over the insulation.

The sheath shall be capable of offering high degree of resistance to mechanical
damage and abrasions..

Thickness of Sheath :

Mominal Radial thickness of sheath shall be 1.8 mm.
The average thickness of the sheath shall not be less than nominal value as
specified above when determined by the method described in IS 108710 Part 6.

The smallest of the measured values of the sheath shall not fall below the
nominal value by more than 0.37 mm (Ref clause 10.3 of BS 6007-1993).

CONSTRUCTION OF CABLE :-

The conductor shall be built up with mulli rope stranding for maximum flexibility
{61 bundles of 25 strands each).

Suitable separator melinex coloured tape as specified above shall be used
between the conductor and extruded insulation to prevent penetration of the
insulating material between the conductor strands. But this application of tape
must not cause the insulation to slip and move over the conductor.
The conductor shall be centered accurately in the insulation and sheath.
Overall diameter :
The overall diameter of completed cable shall be - 35.0 mm +1.0 mm., - 0 mm.
Finish of Cable :
The vulcanizing process of the outer sheath shall not involve the use of curing
tape. The finish of outer sheath is required to be uniformly smooth without any

sharp ridges and shall nol be slicky.

CURRENT CARRYING CAPACITY :-

Current carrying capacity of the cable shall be as follows:
- In Air - 925 Amps. (approx.)
- InDuct - 875 Amps. (approx.)

- InGround - 825 Amps. (approx.)
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8.1.5

IDENTIFICATION OF MANUFACTURER AND CABLE MARKING:-
Manufacturer name & cable identification marking consisting of following shall be
printed in white indelible ink on finished cable outer sheath surface, at an
interval of not more than 750mm :-" MFG BY ..........c............ EWVA CABLE
125 DEG. C. CLASS 1100V BHEL CODE BP9048490901".

Manufacturer's name and year of manufacture shall be also be printed on a
melinex (separator) tape applied over the conductor as specified in Clause 3.5 &
5.2

Sequential marking of cable length in meters at per meter length to be printed on
the outer Sheath of the cable.

TESTS : -
Following tests shall be carried oul by the manufacturer on the cable:

Type Tests (To be done for each Purchase order 1st lot) :

Composition of Conductor :

All wires must be-uf same nominal diameter. The diameter of the wires rglust not
differ from the nominal diameter beyond the tolerance of +/- 0.01mm.

The diameter of the wires shall be measured by means of a ratchet micrometer
or a dial micrometer, between smooth faces circular in shape. The average of the
readings of the two measurements taken at right angles to each other shall be
accepted as the value of the diameter.

Annealing Test :

To be conducted on copper wire for conductor as per IS 10810 Part 1. For
requirements refer IS 8130 clause 6.1.2.1.

Persulphate test

To be conducted on copper wire for conductor as per 1S 10810 Part 4. For
requirements refer IS 8130 clause 6.1.1.

Conductor Resistance Test :
The per kilometer resistance values obtained of the built-up conductor shall not
exceed as specified in Cl no 2. To be measured as per |S 10810 Parl 5.

Test for thickness of Insulation, Sheath & Overall diameter of the cables:
Test for thickness of insulation, sheath & overall diameter of the cables to be
conducted as per IS 10810 Part 6. The values shall be as per this specification Cl
No 3.6 for insulation, Cl No 4.4 for Sheath and Cl No 5.4 for Overall diameter of
the cable.
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Specification No : OR 12003, Rev. 07
Physical Tests for Insulation and Sheath:
The results obtained shall comply with the specified values as given below ;

Tensile strength (N/sgmm), unaged test piece (Test method as per
I1S10810 Part 7)

i) Insulation : 5 Min

i) Sheath : 10.0 Min at break

iii} Sheath : 3.0 Min at 200% elongation

Elongation (%), at break on unaged test piece (Test method as per
IS10810 Part 11)

i) Insulation : 150 Min

i) Sheath : 200 Min

Accelerated ageing of insulation in air oven al 140+/-3 deg C for 10 days
(Test method as per 1S10810 Part 11)

i) Tensile strength : 4 N/sgmm Min

i) Elongation at break : 120 percent Min

Effect of ageing on Sheath in air bomb at 127+/-1 deg C for 40 hours &
0.55 +/-0.02MPa pressure (Test Method as per IS6380 Appendix A)

% Variation in Tensile sirength & Elongation (of unaged samples)
i) Sheath : +/-50 %

Oil Resistant Test on Sheath : Aftér aging at 100+/-2 deg C for 24 hrs
(Test method as per IS10810 Part 31)

i) Tensile strength (% value of unaged samples) : 65 Min

i) Elongation at break (% value of unaged samples) : 65 Min

Flammability Test :

A sample of 700mm length shall be suspended wvertically in a rectangular
chimney. A gas flame 125 mm long & at an angle of 45 degree shall be applied
at a distance of 70 mm from the lower end of the cable, five times, for a
duration of 15 seconds each, having intervals of 15 seconds after each
application. The cable must not continue to burn for more than a minute after
the fifth application.

Flame Retardance Test (Special test) :
Ag per BS 4086 (Part 1).
Test for Identification of Rubber Polymer {optional test) ;

This test shall be carried out in line with ASTM-D-3677 and meet the
requirements of ASTM-D-3677.

Bending, High Voltage / Insulation Resistance Test :

A specimen of cable in 'as received' condition shall be closed wound round on a
mandrel having diameter as spaaified below:
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B.1.11

Diameter of cable (D) Diameter of mandre '
Upto and including 20 mm. 3D
Above 20 mm. 5D

The cable shall be wound for 10 continuous turns in right hand direction. This
process shall be repeated thrice, the cable sample shall be straightened and
rewound three times on the same mandrel for 10 turns in left hand direction.
This is done so that the external surface of cable situaled on the oulside
during the first operation is now on the inside.

There should not be any bulging or wrinkle formation on the outer sheath while

the sample is on the mandrel. There should not be any slipping of the sheath
over the insulation.

No cracks shall be visible when viewed by unaided eye. The cable shall meet the
voltage test specified below :

High Voltage Test :

The voltage test shall be performed after the cable has been immersed in
water for 16 hours and while still in water at room temperature, an alternating
voltage with frequency of 40 to 60 Hz and RMS value of 3 KV shall be applied
between the water and the cable conductor. The water shall be earthed.

The vu!tgga shall be applied gradually and maintained at the fulrvalue of 3 KV
for 15 minutes without showing any signs of failure of the insulation.

The voltage shall be increased further to 5 KV and maintained for 15
seconds. The cable insulation shall not show any sign of break-down.

Insulation Resistance Test :

Insulation resistance shall be conducted as per IS 10810 Part 43. Immediately
after completion of the high voltage test, insulation resistance shall be
measured between conductor and water at 1000V and the value shall not be
less than 45 M.Ohm/Km at 20 Deg.C,

Surface Resistivity :

The surface resistivity when measured along a 25 mm length of the surface of
the cable at room temperature shall be nol less than 60,000 M. Ohm. The
reduction in surface resislivity as specified above shall not be more than 75%
after immersion in water for 16 hrs. the measurement shall be made after wiping
off the water and allowing the cable to dry at room temperature for 10 minutes.

Test Method:

Two 25 mm wide strips of aluminum foil or any other metallic foil shall be
wrapped around with inner edges 25 mm apart, on the middle of a 0.5 meter
long cable sample. One strip shall be connected to high voltage, the other to low
voltage and the conductor to guard terminal of a multimillion megachm meter

(a sensitive galvanometer).
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