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FOREWORD

This Malaysian Standard was developed by the Technical Committee on Cables and Cable
Accessories under the authority of the Electrotechnical Industry Standards Committee (ISC E-
1). Development of this standard was carried out by the Malaysian Cable Manufacturers
Association which is the Standards-Writing Organisation (SWO) appointed by SIRIM Berhad
to develop standards for cables and cable accessories.

In the preparation of this standard, consideration was given to IEC 60502-1:2004 Second
edition, Power cables with extruded insulation and their accessories for rated voltage from 1
kV (Uyn = 1.2 kV) up to 30 kV (U,, = 36 kV) — Part 1: Cables for rated voltage of 1 kV (U, =
1.2kV) up to 3 kV (U, = 3.6 kV), published by the International Electrotechnical Commission.
The Technical Committee has determined that minor differences in construction and test
requirement to the IEC 60502-1 are necessary and this has been incorporated to comply with
the prevailing practices of cable manufacturers and users in Malaysia. These are as follows:
a) spark testing of insulation has been included;

b) requirement for oversheath markings has been included;

c) standard requirements for drumming and packaging of completed cables have been
included; and

d) tests at low temperature for insulation and oversheath which are not suited to conditions
in Malaysia have been excluded.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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MS 2107:2007

ELECTRIC CABLE AND WIRE: 600/1 000 (U, = 1 200) V MULTI CORE
XLPE INSULATED CABLE — ARMOURED

1. Scope

This Malaysian Standard specifies construction, dimension and test requirements of cross-
linked polyethylene (XLPE) insulated multi core cables, Armoured for operation at rated
voltage 600/1 000 (1 200) V.

The cables as prescribe are generally use for low voltage, fixed installation system for
distribution network. It is not intended for use in prolonged water logged conditions and for
specialised applications (e.g. welding, crane lifting, mines, aerial), which are covered by other
Malaysian Standards, where applicable.

2. Normative references

The following normative references are indispensable for the application of this standard. For
dated references, only the edition cited applies. For undated references, the latest edition of
the normative references (including any amendments) applies.

BS 5099, Specification for spark testing of electric cable
MS IEC 60228, Conductors of insulated cables

MS IEC 60811-1-1, Common test methods for insulating and sheathing materials of electric
cables - Part 1: Methods for general application - Section 1: Measurement of thickness and
overall dimensions - Tests for determining the mechanical properties

MS IEC 60811-1-2, Common test methods for insulating and sheathing materials of electric
cables - Part 1: Methods for general application - Section 2: Thermal ageing methods

MS IEC 60811-1-3, Common test methods for insulating and sheathing materials of electric
cables - Part 1: Methods for general application - Section 3: Methods for determining the
density - Water absorption tests - Shrinkage test

MS IEC 60811-2-1, Common test methods for insulating and sheathing materials of electric
cables - Part 2: Methods specific to elastomeric compounds - Section 1: Ozone resistance
test - Hot set test - Mineral oil immersion test

MS IEC 60811-3-1, Common test methods for insulating and sheathing materials of electric
cables - Part 3: Methods specific to PVC compounds - Section 1: Pressure test at high
temperature - Test for resistance to cracking

MS IEC 60811-3-2, Common test methods for insulating and sheathing materials of electric

cables - Part 3: Methods specific to PVC compounds - Section 2: Loss of mass test - Thermal
stability test

© STANDARDS MALAYSIA 2007 — All rights reserved 1
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MS IEC 60811-4-1, Common test methods for insulating and sheathing materials of electric
cables - Part 4: Methods specific to polyethylene and polypropylene compounds - Section 1:
Resistance to environmental stress cracking - Wrapping test after thermal ageing in air -
Measurement of the melt flow index - Carbon black and/or mineral content measurement in
PE

IEC 60502-1, Power cables with extruded insulation and their accessories for rated voltages

from 1 kV (U, = 1.2 kV) up to 30 kV (U, = 36 kV) Part 1: Cables for rated voltages of 1kV (U,
=1.2kV) and 3 kV (U, = 3.6 kV)

3. Definitions

For the purposes of this standard, the definitions given in IEC 60502-1 apply.

4. Construction

41 Conductors

4.1.1 The conductor shall be Class 1 or Class 2 plain aluminium or annealed copper
complying with the requirements of MS IEC 60228.

4.1.2 The nominal areas of the conductors shall be as specified in Tables 1, 2, 3, 4 and 5.
4.2 Insulation

4.2.1 The insulation shall be cross-linked polyethylene (XLPE) in accordance with IEC
60502-1.

422 The nominal and minimum thickness of insulation shall be as specified in Tables
1, 2, 3, 4 and 5. For each piece of core, the smallest value measured shall not fall below 90 %
of the nominal value by more than 0.1 mm.

4.3 Core identification

The cores shall be identified either by colours for cables up to 5 cores and by numbers for
cables of 6 cores and above.

4.3.1 Colour coding shall be in accordance with the following sequence:-

Number of cores Identification

Two-core Red, Black

Three-core Red, Yellow, Blue

Four-core Red, Yellow, Blue, Black

Five-core Red, Yellow, Blue, Black, Green/Yellow

The colour shall remain identifiable throughout the length of the cable.

4.3.2 Numbers of each core shall be printed in a colour contrasting with that of the
insulation. Numbers shall be marked sequentially starting with number 1.

2 © STANDARDS MALAYSIA 2007 — All rights reserved
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4.4 Laying up

The outermost layer of the laid-up cores shall be of right hand direction of lay. Where
necessary, non-hygroscopic fillers may be applied integrally with the bedding to form a
compact and circular cable. There shall be no adhesion between the bedding and the
insulation. Where the bedding is applied integrally with the fillers, it shall be possible to strip it
from the cable without damaging the insulation of the cores.

4.5 Bedding

The bedding shall be an extruded layer of PVC-ST2 or PE-ST7 in accordance with IEC
60502-1. Unless otherwise specified, the colour of the bedding shall be black.

The nominal and minimum thickness of extruded bedding shall be as specified in Tables 1, 2,
3,4 and 5.

4.6 Armour

4.6.1 Wire armour, which consists of a single layer of galvanized steel wires of the size
indicated in Tables 1, 2, 3, 4 and 5, complying with the requirement of IEC 60502-1, shall be
applied over the bedding.

4.6.2 When joint in armour wire are necessary they shall be brazed or welded and any
surface irregularity shall be removed. A joint in any wire shall not be less than 1 m from the
nearest joint in the complete cable.

4.6.3 The direction of lay of the armour in cable shall be left hand.
4.6.4 Layer(s) of binding tape may be applied over the armour.

4.7 Oversheath

The oversheath shall be an extruded layer of PVC-ST2 or PE-ST7 in accordance with IEC
60502-1. Unless otherwise specified, the colour of the oversheath shall be black.

4.7.1 The nominal and minimum thickness of the oversheath shall be as specified in Tables
1, 2, 3, 4 and 5. The average of the measured value rounded to 0.1 mm, shall not be less
than the nominal thickness.

4.7.2 Chemical additives may be necessary in the oversheath for special purpose, for
example termite protection, but they should not include materials harmful to mankind and/or
environment.

4.8 Oversheath marking

The oversheath shall be marked with a complete set of elements in the order specified below.
The distance between the end and start of each element shall not exceed 50 mm while the
distance between the end and start of each complete set of element shall not exceed 250
mm. The markings shall consist of upright block characters of approximately the same height
of between 1.5 mmto 10 mm.

© STANDARDS MALAYSIA 2007 — All rights reserved 3
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Element Example of marking
Electric cable ELECTRIC CABLE
Voltage designation 600/1000 V
Standard no. MS WWWW

Manufacturer’s identification

Number of cores, nominal area and type of conductor, e.g. for 4 core cables
a) Copper conductor cables 4 x 300 SQMM CU

b) Aluminium conductor cables 4 x 300 SQMM AL

Year of manufacture

5. Drumming and packaging

Both ends of the cable shall be effectively sealed against ingress of moisture, dirt and insects.
Cable drums shall be lagged in order to protect the cable from damage, and the end of the
cable projecting from the drum shall also be protected from damage.

Each drum shall bear a distinguished number on the outside of the flange and particulars as
follows:

a) Cable type XLPE/PVC/SWA/PVC or as appropriate
b) Voltage rating 600/1000 V

¢) Length (m)

d) Conductor size (mm2)

e) Net weight (kg)

f)  Gross weight (kg)

g) Manufacturer’s identification

h) Contract number (if applicable)

i)  Drum number

For cables supplied in coils, the manufacturer shall similarly provide the above particulars in a
manner as deemed appropriate.

4 © STANDARDS MALAYSIA 2007 — All rights reserved
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6. Tests

Cables shall comply with the tests specified in this clause. The category of test, criteria and
reference for the test method for cables manufactured to this standard are given in Table 6.
The tests shall be performed at room temperature, unless otherwise specified.

© STANDARDS MALAYSIA 2007 — All rights reserved 5
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Table 1. Two core cables 600/1 000 (1 200) V

Shape Nominal Thickness Thickness Armour Thickness
of area of of of wire of
conductor | conductor insulation bedding diameter oversheath
Nominal | Minimum | Nominal| Minimum| Nominal Nominal| Minimum
at any at any at any
point point point
(mmz) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

Circular 15 0.7 0.53 1.0 0.60 0.9 1.8 1.24

solid 25 0.7 0.53 1.0 0.60 0.9 1.8 1.04

Circular 1.5 0.7 0.53 1.0 0.60 0.9 1.8 1.24

or

circular 25 0.7 0.53 1.0 0.60 0.9 1.8 1.24

compacted 4 0.7 0.53 1.0 0.60 0.9 1.8 1.24
stranded

6 0.7 0.53 1.0 0.60 0.9 1.8 1.24

10 0.7 0.53 1.0 0.60 1.25 1.8 1.24

16 0.7 0.53 1.0 0.60 1.25 1.8 1.24

25 0.9 0.71 1.0 0.60 1.6 1.8 1.24

35 0.9 0.71 1.0 0.60 1.6 1.8 1.24

Shaped 16 0.7 0.53 1.0 0.60 1.25 1.8 1.24

stranded 25 0.9 0.71 1.0 0.60 1.6 1.8 1.24

35 0.9 0.71 1.0 0.60 1.6 1.8 1.24

50 1.0 0.80 1.0 0.60 1.6 1.8 1.24

70 1.1 0.89 1.0 0.60 1.6 2.0 1.40

95 1.1 0.89 1.2 0.76 2.0 2.1 1.48

120 1.2 0.98 1.2 0.76 2.0 2.2 1.56

150 1.4 1.16 1.2 0.76 2.0 2.3 1.64

185 1.6 1.34 14 0.92 2.5 2.5 1.80

240 1.7 1.43 1.4 0.92 25 2.7 1.96

300 1.8 1.52 1.6 1.08 25 2.8 2.04

400 2.0 1.70 1.6 1.08 25 3.1 2.28

500 2.2 1.88 1.6 1.08 3.15 3.3 2.44
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Table 2. Three core cables 600/1 000 (1 200) V

Shape Nominal Thickness Thickness Armour Thickness
of area of of of wire of
conductor | conductor insulation bedding diameter oversheath
Nominal| Minimum| Nominal| Minimum| Nominal | Nominal| Minimum
at any at any at any
point point point
(mm?) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
Circular 15 0.7 0.53 1.0 0.60 0.9 1.8 1.24
solid 25 07 0.53 1.0 0.60 0.9 1.8 1.24
Circular 1.5 0.7 0.53 1.0 0.60 0.9 1.8 1.24
or
circular 25 0.7 0.53 1.0 0.60 0.9 1.8 1.24
compacted 4 0.7 0.53 1.0 0.60 0.9 1.8 1.24
stranded
6 0.7 0.53 1.0 0.60 0.9 1.8 1.24
10 0.7 0.53 1.0 0.60 1.25 1.8 1.24
16 0.7 0.53 1.0 0.60 1.25 1.8 1.24
25 0.9 0.71 1.0 0.60 1.6 1.8 1.24
35 0.9 0.71 1.0 0.60 1.6 1.8 1.24
Shaped 16 0.7 0.53 1.0 0.60 1.25 1.8 1.24
stranded 25 0.9 0.71 1.0 0.60 1.6 1.8 1.24
35 0.9 0.71 1.0 0.60 1.6 1.8 1.24
50 1.0 0.80 1.0 0.60 1.6 1.9 1.32
70 1.1 0.89 1.2 0.76 2.0 2.0 1.40
95 1.1 0.89 1.2 0.76 2.0 2.2 1.56
120 1.2 0.98 1.2 0.76 2.0 2.3 1.64
150 1.4 1.18 1.4 0.92 2.5 25 1.80
185 1.6 1.34 1.4 0.92 2.5 2.6 1.88
240 1.7 1.43 1.6 1.08 2.5 2.8 2.04
300 1.8 1.52 1.6 1.08 2.5 3.0 2.20
400 2.0 1.70 1.6 1.08 25 3.2 2.36
500 2.2 1.88 1.8 1.24 3.15 35 2.60
© STANDARDS MALAYSIA 2007 — All rights reserved 7
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Table 3. Four core cables 600/1 000 (1 200) V

Shape Nominal Thickness Thickness Armour Thickness
of area of of of wire of
conductor | conductor insulation bedding diameter oversheath
Nominal| Minimum| Nominal| Minimum| Nominal | Nominal| Minimum
at any at any at any
point point point
(mm®) (mm) | (mm) (mm) (mm) (mm) (mm) (mm)

Circular 15 0.7 0.53 1.0 0.60 0.9 1.8 1.24

solid 25 07 0.53 1.0 0.60 0.9 1.8 1.24

Circular 1.5 0.7 0.53 1.0 0.60 0.9 1.8 1.24

or

circular 25 0.7 0.53 1.0 0.60 0.9 1.8 1.24

compacted 4 0.7 0.53 1.0 0.60 0.9 1.8 1.24
stranded

6 0.7 0.53 1.0 0.60 1.25 1.8 1.24

10 0.7 0.53 1.0 0.60 1.25 1.8 1.24

16 0.7 0.53 1.0 0.60 1.6 1.8 1.24

25 0.9 0.71 1.0 0.60 1.6 1.8 1.24

35 0.9 0.71 1.0 0.60 1.6 1.9 1.32

Shaped 16 0.7 0.53 1.0 0.60 1.6 1.8 1.24

stranded 25 0.9 0.71 1.0 0.60 1.6 1.8 1.24

35 0.9 0.71 1.0 0.60 1.6 1.9 1.32

50 1.0 0.80 1.0 0.60 1.6 2.0 1.40

70 1.1 0.89 1.2 0.76 2.0 2.2 1.56

95 1.1 0.89 1.2 0.76 2.0 2.3 1.64

120 1.2 0.98 1.4 0.92 2.5 2.5 1.80

150 1.4 1.16 1.4 0.92 2.5 2.6 1.88

185 1.6 1.34 1.4 0.92 2.5 2.8 2.04

240 1.7 1.43 1.6 1.08 2.5 3.0 2.20

300 1.8 1.52 1.6 1.08 2.5 3.2 2.36

400 2.0 1.70 1.8 1.24 3.15 3.5 2.60

500 2.2 1.88 1.8 1.24 3.15 3.8 2.84
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Table 4. Five-core cables 600/1 000 (1 200) V
Shape Nominal Thickness Thickness Armour Thickness
of area of of of wire of
conductor | conductor insulation bedding diameter oversheath
Nominal| Minimum| Nominal| Minimum| Nominal | Nominal| Minimum
at any at any at any
point point point
(mm?) (mm) | (mm) (mm) | (mm) (mm) (mm) (mm)
Circular 15 0.7 0.53 1.0 0.60 0.9 1.8 1.24
solid 25 0.7 0.53 1.0 0.60 0.9 1.8 1.24
Circular 1.5 0.7 0.53 1.0 0.60 0.9 1.8 1.24
or
circular 25 0.7 0.53 1.0 0.60 0.9 1.8 1.24
compacted 4 0.7 0.53 1.0 0.60 1.25 1.8 1.24
stranded

6 0.7 0.53 1.0 0.60 1.25 1.8 1.24
10 0.7 0.53 1.0 0.60 1.25 1.8 1.24
16 0.7 0.53 1.0 0.60 1.6 1.8 1.24
25 0.9 0.71 1.0 0.60 1.6 1.8 1.24
35 0.9 0.71 1.0 0.60 1.6 1.9 1.32
50 1.0 0.80 1.2 0.76 2.0 2.1 1.48
70 1.1 0.89 1.2 0.76 2.0 2.3 1.64
95 1.1 0.89 14 0.92 25 2.4 1.72
120 1.2 0.98 14 0.92 25 2.6 1.88
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Table 5. Auxiliary cables 600/1 000 (1 200) V

Number Nominal Thickness Thickness Armour Thickness
of area of of wire of
cores conductor insulation bedding diameter oversheath
Nominal | Minimum| Nominal| Minimum| Nominal | Nominal| Minimum

at any at any at any

point point point

(mm?) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
7 1.0 0.60 0.9 1.8 1.24
12 1.0 0.60 1.25 1.8 1.24
19 1.5 0.7 0.53 1.0 0.60 1.25 1.8 1.24
27 1.0 0.60 1.6 1.8 1.24
37 1.0 0.60 1.6 1.8 1.24
48 1.0 0.60 1.6 1.9 1.32
7 1.0 0.60 1.25 1.8 1.24
12 1.0 0.60 1.25 1.8 1.24
19 25 0.7 0.53 1.0 0.60 1.6 1.8 1.24
27 1.0 0.60 1.6 1.8 1.24
37 1.0 0.60 1.6 1.9 1.32
48 1.2 0.76 2.0 21 1.48
7 1.0 0.60 1.25 1.8 1.24
12 1.0 0.60 1.6 1.8 1.24
19 4 0.7 0.53 1.0 0.60 1.6 1.8 1.24
27 1.0 0.60 1.6 1.9 1.32
37 1.2 0.76 2.0 2.1 1.48
48 1.2 0.76 2.0 2.2 1.56
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Tests Requirement Category Reference for
of test* test method

Conductor
Conductor construction Shall comply with MS IEC 60228 S MS IEC 60228
Insulation:
Thickness ?hall comply with Tables 1, 2, 3, 4and | S/T MS IEC 60811-1-1
Shrinkage test Shall comply with IEC 60502-1 T MS IEC 60811-1-3
Mechanical test without ageing | Shall comply with IEC 60502-1 T MS IEC 60811-1-1
Mechanical test after ageing in Shall comply with IEC 60502-1
air oven T MS IEC 60811-1-1

MS IEC 60811-1-2
Hot set test Shall comply with IEC 60502-1 S/T MS IEC 60811-2-1
Water absorption test Shall comply with IEC 60502-1 T MS IEC 60811-1-3
Spark test (online) Shall comply with BS 5099 R BS 5099
Bedding:
Thickness ghall comply with Tables 1,2, 3,4 and | S/T MS IEC 60811-1-1
Shrinkage test (only for PE) Shall comply with IEC 60502-1 T MS IEC 60811-1-3
Mechanical test without ageing | Shall comply with IEC 60502-1 S MS IEC 60811-1-1
Mechanical test after ageing in Shall comply with IEC 60502-1 S MS IEC 60811-1-1
air oven MS IEC 60811-1-2
Pressure test at elevated Shall comply with IEC 60502-1 T MS IEC 60811-3-1
temperature
Loss of mass test (only for Shall comply with IEC 60502-1 T MS IEC 60811-3-2
PVC)
Heat shock test (only for PVC) Shall comply with IEC 60502-1 T MS IEC 60811-3-1

© STANDARDS MALAYSIA 2007 — All rights reserved
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Table 6. Schedule of tests (continued)

Tests Requirement Category Reference for
of test* test method
Armour:
Wire Diameter Shall comply with IEC 60502-1 S MS IEC 60811-1-1
Oversheath:
Thickness Shall comply with Tables 1, 2, 3, 4 S/T MS IEC 60811-1-1
and 5
Shrinkage test (only for PE) | Shall comply with IEC 60502-1 T MS IEC 60811-1-3
Mechanical test without Shall comply with IEC 60502-11 S MS IEC 60811-1-1
ageing
Mechanical test after Shall comply with IEC 60502-1 S MS IEC 60811-1-1
ageing in air oven MS IEC 60811-1-2
Pressure test at elevated Shall comply with IEC 60502-1 T MS IEC 60811-3-1
temperature
Carbon black content (only Shall comply with IEC 60502-1 T MS IEC 60811-4-1
for PE)
Loss of mass test (only for Shall comply with IEC 60502-1 T MS IEC 60811-3-2
PVC)
Heat shock test (only for Shall comply with IEC 60502-1 T MS IEC 60811-3-1
PVC)
Tests on Complete Cables:
Measurement of electrical Shall comply with IEC 60502-1 R MS IEC 60228
resistance
High voltage a.c test for 5 Shall comply with IEC 60502-1 R IEC 60502-1
minutes
High voltage a.c test for 4 Shall comply with IEC 60502-1 T IEC 60502-1
hours
Insulation resistance at Shall comply with IEC 60502-1 T IEC 60502-1

maximum conductor
temperature
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Table 6. Schedule of tests (continued)

MS 2107:2007

Tests Requirement Category Reference for
of test* test method

Tensile test after ageing with | Shall comply with IEC 60502-1 T MS IEC 60811-1-2
the copper conductors
Bending test after ageing Shall comply with IEC 60502-1 T MS IEC 60811-1-2
with the copper conductors
(only if the tensile test is not
practicable)
Flame spread test on single | Shall comply with IEC 60502-1 T IEC 60502-1
PVC sheathed cables (if
required)
Additional ageing test of Shall comply with IEC 60502-1 T IEC 60502-1
completed cables
Cable markings Shall comply with this standard R Visual
* The category of test is defined on IEC 60502-1 are as follows:

R — Routine test

T — Type test

S — Sample test
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