MALAYSIAN MS 2112-3:2009
STANDARD

ELECTRIC CABLE AND WIRE - POLYVINYL
CHLORIDE (PVC) INSULATED CABLES OF
RATED VOLTAGES UP TO AND INCLUDING
450/750 V - PART 3: NON-SHEATHED
CABLES FOR FIXED WIRING

ICS: 29.060

Descriptors: PVC, electric cable, non-sheathed cable, fixed wire

© Copyright 2009
DEPARTMENT OF STANDARDS MALAYSIA



DEVELOPMENT OF MALAYSIAN STANDARDS

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national
standards and accreditation body of Malaysia.

The main function of STANDARDS MALAYSIA is to foster and promote standards,
standardisation and accreditation as a means of advancing the national economy,
promoting industrial efficiency and development, benefiting the health and safety of
the public, protecting the consumers, facilitating domestic and international trade and
furthering international cooperation in relation to standards and standardisation.

Malaysian Standards (MS) are developed through consensus by committees which
comprise balanced representation of producers, users, consumers and others with
relevant interests, as may be appropriate to the subject at hand. To the greatest
extent possible, Malaysian Standards are aligned to or are adoption of international
standards. Approval of a standard as a Malaysian Standard is governed by the
Standards of Malaysia Act 1996 [Act 549]. Malaysian Standards are reviewed
periodically. The use of Malaysian Standards is voluntary except in so far as they are
made mandatory by regulatory authorities by means of regulations, local by-laws or

any other similar ways.

STANDARDS MALAYSIA has appointed SIRIM Berhad as the agent to develop,
distribute and sell the Malaysian Standards.

For further information on Malaysian Standards, please contact:

Department of Standards Malaysia OR  SIRIM Berhad

Ministry of Science, Technology and Innovation (Company No. 367474 - V)
Level 1 & 2, Block 2300, Century Square 1, Persiaran Dato’ Menteri
Jalan Usahawan Section 2

63000 Cyberjaya 40000 Shah Alam
Selangor Darul Ehsan Selangor Darul Ehsan
MALAYSIA MALAYSIA

Tel: 60 3 8318 0002 Tel: 60 3 5544 6000

Fax: 60 3 8319 3131 Fax: 60 3 5510 8095
http://www.standardsmalaysia.gov.my http://www.sirim.my

E-mail: central@standardsmalaysia.gov.my E-mail: msonline@sirim.my



MS 2112-3:2009

CONTENTS
Page
Committee repreSeNtatioN. .. .. c.iu e e iii
0T 11,10 o R v
1 R TeTo] o1 1
2 NOIrMative refereNCEeS. ... ..o 1
3 Single-core non-sheathed cable with rigid conductor for general purposes.......... 2
4 Single-core non-sheathed cable with flexible conductor for general purposes...... 5
5 Single-core non-sheathed cable with solid conductor for internal wiring for a
conductor temperature of 70 °C..........covuniiiiiiiieiie e 7
6 Single-core non-sheathed cable with flexible conductor for internal wiring for a
conductor temperature 0f 70 ®Ci........oieeiiiiiiiie et 9
7 Single-core non-sheathed cable with solid conductor for internal wiring for a
conductor temperature 0f 90 °Ci........coeeiiiiiiiiieeeeiiie e 11
8 Single-core non-sheathed cable with flexible conductor for internal wiring for a
conductor temperature of 90 °C..........covviiiiiiiiiiiie e 13
9 Single-core non-sheathed cable with solid conductor for internal wiring for a
conductor temperature of 105 °C..........iiiiiii e 15
10 Single-core non-sheathed cable with flexible conductor for internal wiring for a
conductor temperature 0f 105 °Co.......eiiiiiiiiieeiiiiie e 17
Table 1 General data fortype MS IV 01 ... 3
Table 2 Tests for type MS IV 07 ..o 4
Table 3 General data for type MS IV 02 6
Table 4 Tests for type MS IV 02... . e e 7
Table 5 General data fortype MS IV 03..... oo 8
Table 6 Tests fortype MS IV 03 9
Table 7 General datafortype MS IV 04 .. ... 10

© STANDARDS MALAYSIA 2009 - All rights reserved [



MS 2112-3:2009

CONTENTS (continued)

Table 8

Table 9

Table 10
Table 11
Table 12
Table 13
Table 14
Table 15

Table 16

Page
Tests fortype MS IV 04... e, 11
General data for type MS IV 05, 12
Tests for type MS IV 05, ..o 13
General data for type MS IV 06........ouiiiiiiii e 14
Tests for type MS IV 0B....c.onieii i e 15
General data fortype MS IV 07 ... 16
Tests for type MS IV 07 ... o e, 17
General data for type MS IV 08......oniiii e 18
Tests for type MS IV 08... .o 19

© STANDARDS MALAYSIA 2009 - All rights reserved



MS 2112-3:2009

Committee representation

The Industry Standards Committee on Electrotechnical-1 (ISC E) under whose authority this Malaysian Standard was
developed, comprises representatives from the following organisations:

Association of Consulting Engineers Malaysia
Department of Standards Malaysia

Federation of Malaysian Manufacturers

Independent Power Producer Association

Jabatan Kerja Raya Malaysia

Malaysian Association of Standards Users

Malaysian Cable Manufacturers Association

Malaysian Electrical Appliances and Distributors Association
Ministry of Domestic Trade and Consumer Affairs
Ministry of International Trade and Industry

Persatuan Kontraktor Elektrikal dan Mekanikal Malaysia
Pusat Tenaga Malaysia

SIRIM QAS International Sdn Bhd

Suruhanjaya Komunikasi dan Multimedia Malaysia
Suruhanjaya Tenaga

Tenaga Nasional Berhad

The Electrical and Electronics Association of Malaysia
The Institution of Engineers, Malaysia

Universiti Teknologi Malaysia

The Technical Committee on Cables and Cable Accessories which supervised the development of this Malaysian
Standard was managed by the Malaysian Cable Manufacturers Association in its capacity as an authorised
Standards-Writing Organisation and consists of representatives from the following organisations:

Association of Consulting Engineers Malaysia

Jabatan Bomba dan Penyelamat Malaysia

Jabatan Kerja Raya Malaysia

Malaysian Association of Standards Users

Malaysian Cable Manufacturers Association (Secretariat)

Malaysian Electrical Appliances and Distributors Association

Petroliam Nasional Berhad

SIRIM Berhad

SIRIM QAS International Sdn Bhd

Suruhanjaya Tenaga

Telekom Malaysia Berhad

Tenaga Nasional Berhad

Universiti Malaya

© STANDARDS MALAYSIA 2009 - Al rights reserved iii



MS 2112-3:2009

Committee representation (continued)
The Working Group on Cables and Cable Accessories which developed this Malaysian Standard consists of
representatives from the following organisations:

Fajar Cables Sdn Bhd

FEC Cables (M) Sdn Bhd

Federal Power Sdn Bhd

Fujikura Federal Cables Sdn Bhd

Leader Cable Industry Berhad

Malaysian Cable Manufacturers Association (Secretariat)
Mega Kabel Sdn Bhd

Olympic Cable Company Sdn Bhd

Pan-International Wire & Cable (Malaysia) Sdn Bhd
Power Cables Malaysia Sdn Bhd

Sama Kabel Sdn Bhd

Sindutch Cable Manufacturer Sdn Bhd

Southern Cable Sdn Bhd

Tai Sin Electric Cables (M) Sdn Bhd

Tenaga Cable Industries Sdn Bhd

Tonn Cable Sdn Bhd

Universal Cable (M) Bhd

Utama Cables Sdn Bhd

Wonderful Wire & Cable Berhad

iv © STANDARDS MALAYSIA 2009 - All rights reserved



MS 2112-3:2009

FOREWORD

This Malaysian Standard was developed by the Working Group on Cables and Cable
Accessories under the authority of the Industry Standards Committee on Electrotechnical-1.
Development of this standard was carried out by 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, reference was made to the following:

a) MS 136:1995, Specification for PVC-insulated cables (non-armoured) for electric power
and lighting; and

b) IEC 60227-3 Edition 2.1 1997, Polyvinyl chloride insulated cables of rated voltages up to
and including 450/750 V - Part 3: Non-sheathed cables for fixed wiring, published by the
International Electrotechnical Commission.

The Working Group on Cables and Cable Accessories has determined that minor differences

in construction and test requirement to the MS 136 and IEC 60227-3 are necessary in order

to comply with the prevailing practices of cable manufacturers and users in Malaysia. These
are as follows:

a) Table 1: Class 2 conductor is only considered; insert two extra sizes for 500 mm? and 630
mm?. Additional information is extracted from BS 6004:2000, Specification for PVC-
Insulated, non-armoured cables for voltages up to and including 450/750 V, for electric
power, lighting and internal wiring;

b) tests at low temperature for insulation which are not suited to conditions in Malaysia have
been excluded;

c) sizes of 35 mm? and below (in italic and bold) shall be regarded as controlled items under
the Suruhanjaya Tenaga; and

d) maximum conductor temperature of 105 °C heat resistance cable in addition of 90 °C
cable is specified.

All cables shall comply with the appropriate requirements given in MS 2112-1 and the
individual types of cables shall each comply with the particular requirements of this part.

MS 2112 consists of the following parts, under the general title Electric cable and wire - PVC
insulated cables of rated voltages up to and including 450/750 V.

Part 1: General requirements

Part 2: Test methods

Part 3: Non-sheathed cables for fixed wiring
Part 4: Sheathed cables for fixed wiring
Part 5: Flexible cables

Part 6: Cables for lift and flexible connections
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FOREWORD (continued)

This part of Malaysian Standard cancels and replaces MS 136:1995.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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ELECTRIC CABLE AND WIRE - POLYVINYL CHLORIDE (PVC)
INSULATED CABLES OF RATED VOLTAGES UP TO AND INCLUDING
450/750 V - PART 3: NON-SHEATHED CABLES FOR FIXED WIRING

1 Scope

This part of Malaysian Standard details the particular specifications for PVC insulated single -
core non-sheathed cables for fixed wiring of rated voltages up to and including 450/750 V a.c.

The types of cables included in the standard is MS IV 01 - light PVC sheathed flexible cable.

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 reference (including any amendments) applies.

MS 2112-1, Electric cables and wire - PVC Insulated cables of rated voltages up to and
including 450/750 V - General requirements

MS IEC 60228, Conductors of insulated cables

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

MS IEC 60811-1-4, Common test methods for insulating and sheathing materials of electric
and optical cables - Part 1-4: General application - Methods for test at low temperature

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

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 - Tests 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
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IEC 60332-1-2, Tests on electric and optical fibre cables under fire conditions - Part 1-2: Test
for vertical flame propagation for a single insulated wire or cable - procedure for 1 kW pre-
mixed flame

3 Single-core non-sheathed cable with rigid conductor for general
purposes

3.1 Code designation

The code designation shall be MS IV 01.

3.2 Rated voltages and conductor temperature

The rated voltage shall be 450/750 V.

The maximum conductor temperature in normal use shall be 70 °C.
3.3 Construction

3.3.1 Conductor

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

3.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/C-70 of MS 2112-1 applied
around each conductor. The insulation thickness shall comply with the specified value given
in Table 1. The insulation resistance shall be not less than the values given in Table 1.

3.3.3 Colours for core identification

Green-and-Yellow or other colours (see 6.1 of MS 2112-1).

3.3.4 Overall diameter

The mean overall diameter shall not exceed the upper limit given in Table 1.

3.4 Tests

Compliance with the requirements of 3.3 shall be checked by inspection and by the tests
given in Table 2.

3.5 Marking and packaging

The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-
1.
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Table 1. General data for type MS IV 01
Nominal Class of Thickness Mean overall Minimum
cross- conductor of diameter insulation
sectional MS IEC 60228 | insulation resistance at
area of specified Ll?r:‘vi(:r L:i‘:rr:;r 70 °C
conductor value (mm) (mm) (MQ - km)
(mmz) (mm)
1.5 2 0.7 2.7 3.3 0.010
2.5 2 0.8 3.3 4.0 0.009
4 2 0.8 3.8 4.6 0.007 7
6 2 0.8 4.3 5.2 0.006 5
10 2 1.0 5.6 6.7 0.006 5
16 2 1.0 6.4 7.8 0.0050
25 2 1.2 8.1 9.7 0.0050
35 2 1.2 9.0 10.9 0.004 3
50 2 1.4 10.6 12.8 0.004 3
70 2 1.4 12.1 14.6 0.0035
95 2 1.6 14.1 17.1 0.0035
120 2 1.6 15.6 18.8 0.003 2
150 2 1.8 17.3 20.9 0.003 2
185 2 2.0 19.3 23.3 0.003 2
240 2 2.2 22.0 26.6 0.003 2
300 2 2.4 24.5 29.6 0.0030
400 2 2.6 27.5 33.2 0.002 8
500 2 2.8 30.5 37.0 0.002 8
630 2 2.8 34.0 41.0 0.0025
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Table 2. Tests for type MS IV 01

Category Test method
T::‘ Test of test Standard Subclause
1 Electric tests
1.1 | Resistance of conductors T,S MS 2112-2 5.1
1.2 | Voltage tests at 2 500 V T,S MS 2112-2 5.2
1.3 | Insulation resistance at 70 °C T MS 2112-2 5.4
2 Provisions covering constructional MS 2112-1 and
and dimensional characteristics MS 2112-2
2.1 | Checking of compliance with Inspection and
constructional provisions T,S MS 2112-2 manual test
2.2 | Measurement of insulation thickness T,S MS 2112-2 4.6
2.3 | Measurement of overall diameter T,S MS 2112-2 4.8
3 Mechanical properties of insulation
3.1 | Tensile test before ageing T MS IEC 60811-1-1 9.1
3.2 | Tensile test after ageing T MS IEC 60811-1-2 8.1,3.1
3.3 | Loss of mass test T MS IEC 60811-3-2 8.1
4 Pressure test at high temperature T MS IEC 60811-3-1 8.1
5 Heat shock test T MS IEC 60811-3-1 9.1
6 Test of flame retardance T IEC 60332-1-2
4 © STANDARDS MALAYSIA 2009 - All rights reserved
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4 Single-core non-sheathed cable with flexible conductor for general
purposes

4.1 Code designation

The code designation shall be MS IV 02.

4.2 Rated voltage and conductor temperature

The rated voltage shall be 450/750 V.

The maximum conductor temperature in normal use shall be 70 °C.
4.3 Construction

4.31 Conductor

The conductors shall be Class 5 plain annealed copper complying with the requirements of
MS IEC 60228.

4.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/C-70 of MS 2112-1 applied
around each conductor. The thickness shall comply with the specified value given in Table 3.
The insulation resistance shall be not less than the value given in Table 3.

4.3.3 Colour of core identification

Green-and-Yellow or other colours (see 6.1 of MS 2112-1).

4.3.4 Overall diameter

The mean overall diameter shall not exceed the upper limit given in Table 3.

© STANDARDS MALAYSIA 2009 - All rights reserved 5
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Table 3. General data for type MS IV 02

Nominal Class of Thickness of Minimum
cross- conductor insulation Mean overall diameter | insulation
sectional | MS IEC 60228 specified resistance
area of value Lower Upper at70 °C
conductor (mm) limit limit (MQ — km)
(mm?) (mm) (mm)
1.5 5 0.7 2.8 34 0.010
25 5 0.8 34 4.1 0.009
4 5 0.8 3.6 4.8 0.007
6 5 0.8 4.4 5.3 0.006
10 5 1.0 5.7 6.8 0.0056
16 5 1.0 6.7 8.1 0.004 6
25 5 1.2 8.4 10.2 0.004 4
35 5 1.2 9.7 11.7 0.003 8
50 5 1.4 11.5 13.9 0.0037
70 5 1.4 13.2 16.0 0.003 2
95 5 1.6 15.1 18.2 0.003 2
120 5 1.6 16.7 20.2 0.002 9
150 5 1.8 18.6 225 0.002 9
185 5 2.0 20.6 24.9 0.002 9
240 5 2.2 23.5 28.4 0.002 8
44 Tests

Compliance with the requirements of 4.3 shall be checked by inspection and by the tests
given in Table 4.

4.5 Marking and packaging

The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-
1.
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Table 4. Tests for type MS IV 02

Category Test method
?:)f' Test of test Standard Subclause
1 Electric tests
1.1 Resistance of conductors T,S MS 2112-2 5.1
1.2 | Voltage tests at 2 500 V T,S MS 2112-2 5.2
1.3 | Insulation resistance at 70 °C T MS 2112-2 5.4
2 Provisions covering constructional MS 2112-1 and
and dimensional characteristics MS 2112-2
2.1 Checking of compliance with Inspection and
constructional provisions T,S MS 2112-2 manual test
2.2 | Measurement of insulation thickness T,S MS 2112-2 4.6
2.3 | Measurement of overall diameter T,S MS 2112-2 4.8
3 Mechanical properties of insulation
3.1 Tensile test before ageing T MS IEC 60811-1-1 9.1
3.2 | Tensile test after ageing T MS IEC 60811-1-2 8.1,3.1
3.3 | Loss of mass test T MS IEC 60811-3-2 8.1
4 Pressure test at high temperature T MS IEC 60811-3-1 8.1
5 Heat shock test T MS IEC 60811-3-1 9.1
6 Test of flame retardance T IEC 60332-1-2

5 Single-core non-sheathed cable with solid conductor for internal
wiring for a conductor temperature of 70 °C

5.1

Code designation

The code designation shall be MS IV 03.

5.2 Rated voltage and conductor temperature

The rated voltage shall be 300/500 V.

The maximum conductor temperature in normal use shall be 70 °C.

5.3 Construction

5.3.1

Conductor

The conductor shall be Class 1 plain annealed copper complying with the requirements of MS
IEC 60228. The number of conductors shall be 1.
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5.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/C-70 of MS 2112-1 applied
around the conductor. The thickness shall comply with the specified value given Table 5. The

insulation resistance shall be not less than the value given in Table 5.

5.3.3 Colour of core identification

Green-and-Yellow or other colours (see 6.1 of MS 2112-1).

5.3.4 Overall diameter

The mean overall diameter shall not exceed the upper limit given in Table 5.

Table 5. General data for type MS IV 03

Nominal Class of Thickness Minimum
Ccross- conductor of Mean overall diameter insulation
sectional MS IEC 60228 | insulation resistance
area of specified Lower Upper at70°C
conductor value limit limit (MQ-km)
(mm?) (mm) (mm) (mm)
0.5 1 0.6 1.9 2.3 0.015
0.75 1 0.6 2.1 25 0.012
1.0 1 0.6 2.2 2.7 0.011
1.5 1 0.7 2.6 3.2 0.010
25 1 0.8 3.2 3.9 0.009
54 Tests

Compliance with the requirements of 5.3 shall be checked by inspection and by the tests

given in Table 6.

5.5 Marking and packaging

The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-

1.
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Table 6. Tests for type MS IV 03

Category Test method
l?::‘ Test of test Standard Subclause
1 Electric tests
1.1 | Resistance of conductors T,S MS 2112-2 5.1
1.2 | Voltage tests at 2 500 V T,S MS 2112-2 5.2
1.3 | Insulation resistance at 70 °C T MS 2112-2 5.4
2 Provisions covering constructional MS 2112-1 and
and dimensional characteristics MS 2112-2
2.1 | Checking of compliance with Inspection and
constructional provisions T,S MS 2112-2 manual test
2.2 | Measurement of insulation thickness T,S MS 2112-2 4.6
2.3 | Measurement of overall diameter T,S MS 2112-2 4.8
3 Mechanical properties of insulation
3.1 | Tensile test before ageing T MS IEC 60811-1-1 9.1
3.2 | Tensile test after ageing T MS IEC 60811-1-2 8.1,3.1
3.3 | Loss of mass test T MS IEC 60811-3-2 8.1
4 Pressure test at high temperature T MS IEC 60811-3-1 8.1
5 Heat shock test T MS IEC 60811-3-1 9.1
6 Test of flame retardance T IEC 60332-1-2

6 Single-core non-sheathed cable with flexible conductor for internal
wiring for a conductor temperature of 70 °C

6.1

Code designation

The code designation shall be MS IV 04.

6.2 Rated voltage and conductor temperature

The rated voltage shall be 300/500 V.

The maximum conductor temperature in normal use shall be 70 °C.

6.3 Construction

6.3.1

Conductor

The conductors shall be Class 5 plain annealed copper complying with the requirements of
MS IEC 60228.
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6.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/C-70 of MS 2112-1 applied
around each conductor. The thickness shall comply with the specified value given in Table 7.

The insulation resistance shall be not less than the value given in Table 7.

6.3.3 Colour of core identification

Green-and-Yellow or other colours (see 6.1 of MS 2112-1).

6.3.4 Overall diameter

The mean overall diameter shall not exceed the upper limit given in Table 7.

Table 7. General data for type MS IV 04

Nominal Class of Thickness Minimum
Ccross- conductor of Mean overall diameter | insulation
sectional MS IEC 60228 insulation resistance
area of specified Lower Upper at70°C
conductor value limit limit (MQ.km)
(mm?) (mm) (mm) (mm)
0.5 5 0.6 2.1 2.5 0.013
0.75 5 0.6 2.2 2.7 0.011
1.0 5 0.6 2.4 2.8 0.010
15 5 0.7 2.6 3.4 0.010
25 5 0.8 3.2 41 0.009
6.4 Tests

Compliance with the requirements of 6.3 shall be checked by inspection and by the tests
given in Table 8.

6.5 Marking and packaging

The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-

1.

10
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Table 8. Tests for type MS IV 04

Category Test method
T:)f' Test of test Standard Subclause
1 Electric tests
1.1 Resistance of conductors T,S MS 2112-2 5.1
1.2 | Voltage tests at 2 500 V T,S MS 2112-2 5.2
1.3 | Insulation resistance at 70 °C T MS 2112-2 5.4
2 Provisions covering constructional MS 2112-1 and
and dimensional characteristics MS 2112-2
2.1 Checking of compliance with Inspection and
constructional provisions T,S MS 2112-2 manual test
2.2 | Measurement of insulation thickness T,S MS 2112-2 4.6
2.3 | Measurement of overall diameter T,S MS 2112-2 4.8
3 Mechanical properties of insulation
3.1 Tensile test before ageing T MS IEC 60811-1-1 9.1
3.2 | Tensile test after ageing T MS IEC 60811-1-2 8.1,3.1
3.3 | Loss of mass test T MS IEC 60811-3-2 8.1
4 Pressure test at high temperature T MS IEC 60811-3-1 8.1
5 Heat shock test T MS IEC 60811-3-1 9.1
6 Test of flame retardance T IEC 60332-1-2

7 Single-core non-sheathed cable with solid conductor for internal
wiring for a conductor temperature of 90 °C

71

Code designation

The code designation shall be MS IV 05.

7.2 Rated voltage and conductor temperature

The rated voltage shall be 300/500 V.

The maximum conductor temperature in normal use shall be 90 °C.

7.3 Construction

7.31

Conductor

The conductor shall be Class 1 plain annealed copper complying with the requirements of MS
IEC 60228. The number of conductors shall be 1.

© STANDARDS MALAYSIA 2009 - All rights reserved
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7.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/C-90 of MS 2112-1 applied
around the conductor. The thickness shall comply with the specified value given in Table 9.
The insulation resistance shall be not less than the value given in Table 9.

7.3.3 Colour of core identification

Green-and-Yellow or other colours (see 6.1 of MS 2112-1).

7.3.4 Overall diameter

The mean overall diameter shall not exceed the upper limit given in Table 9.

Table 9. General data for type MS IV 05

Nominal Class of Thickness Minimum
Ccross- conductor of Mean overall diameter | insulation
sectional MS IEC 60228 insulation resistance
area of specified Lower Upper at 90 °C
conductor value limit limit (MQ.km)
(mmz) (mm) (mm) (mm)
0.5 1 0.6 1.9 2.3 0.015
0.75 1 0.6 2.1 2.5 0.013
1.0 1 0.6 2.2 2.7 0.012
1.5 1 0.7 2.6 3.2 0.011
25 1 0.8 3.2 3.9 0.009
7.4 Tests

Compliance with the requirements of 7.3 shall be checked by inspection and by the tests

given in Table 10.

7.5 Marking and packaging

The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-

1.

12
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Table 10. Tests for type MS IV 05

Category Test method

l?::‘ Test of test Standards Subclause

1 Electric tests

1.1 | Resistance of conductors T,S MS 2112-2 5.1

1.2 | Voltage tests at 2 500 V T,S MS 2112-2 5.2

1.3 | Insulation resistance at 90 °C T MS 2112-2 5.4

2 Provisions covering constructional MS 2112-1 and

and dimensional characteristics MS 2112-2
2.1 | Checking of compliance with Inspection and
constructional provisions T,S MS 2112-2 manual test

2.2 | Measurement of insulation thickness T,S MS 2112-2 4.6
2.3 | Measurement of overall diameter T,S MS 2112-2 4.8

3 Mechanical properties of insulation
3.1 | Tensile test before ageing T MS IEC 60811-1-1 9.1
3.2 | Tensile test after ageing T MS IEC 60811-1-2 8.1,3.1
3.3 | Loss of mass test T MS IEC 60811-3-2 8.1

4 Pressure test at high temperature T MS IEC 60811-3-1 8.1

5 Heat shock test T MS IEC 60811-3-1 9.1

6 Test of flame retardance T IEC 60332-1-2

7 | Thermal stability T IEC 6-811-3-2 9

8 Single-core non-sheathed cable with flexible conductor for internal
wiring for a conductor temperature of 90 °C

8.1

Code designation

The code designation shall be MS IV 06.

8.2 Rated voltage and conductor temperature

The rated voltage shall be 300/500 V.

The maximum conductor temperature in normal use shall be 90 °C.

© STANDARDS MALAYSIA 2009 - All rights reserved
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8.3 Construction
8.3.1 Conductor

The conductor shall be Class 5 plain annealed copper complying with the requirements of MS
IEC 60228. The number of conductors shall be 1.

8.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/E-90 of MS 2112-1 applied
around the conductor. The thickness shall comply with the specified value given in Table 11.
The insulation resistance shall be not less than the value given in Table 11.

8.3.3 Colour of core identification

Green-and-Yellow or other colours (see 6.1 of MS 2112-1).

8.3.4 Overall diameter

The mean overall diameter shall not exceed the upper limit given in Table 11.

Table 11. General data for type MS IV 06

Nominal Class of Thickness Minimum
cross- conductor of Mean overall diameter | insulation
sectional MS IEC 60228 insulation resistance
area of specified Lower Upper at 90 °C
conductor value limit limit (MQ.km)
(mm?) (mm) (mm) (mm)
0.5 5 0.6 2.1 2.5 0.013
0.75 5 0.6 2.2 2.7 0.012
1.0 5 0.6 2.4 2.8 0.010
1.5 5 0.7 2.8 3.4 0.009
2.5 5 0.8 3.4 4.1 0.009
8.4 Tests

Compliance with the requirements of 8.3 shall be checked by inspection and by the tests
given in Table 12.

8.5 Marking and packaging

The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-
1.
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MS 2112-3:2009

Table 12. Tests for type MS IV 06

Category Test method

?:)f' Test of test Standards Subclause

1 Electric tests
1.1 Resistance of conductors T,S MS 2112-2 5.1
1.2 | Voltage tests at 2 500 V T,S MS 2112-2 5.2
1.3 | Insulation resistance at 90 °C T MS 2112-2 5.4

2 Provisions covering constructional MS 2112-1 and

and dimensional characteristics MS 2112-2
2.1 Checking of compliance with Inspection and
constructional provisions T,S MS 2112-2 manual test

2.2 | Measurement of insulation thickness T,S MS 2112-2 4.6
2.3 | Measurement of overall diameter T,S MS 2112-2 4.8

3 Mechanical properties of insulation
3.1 Tensile test before ageing T MS IEC 60811-1-1 9.1
3.2 | Tensile test after ageing T MS IEC 60811-1-2 8.1,3.1
3.3 | Loss of mass test T MS IEC 60811-3-2 8.1

4 Pressure test at high temperature T MS IEC 60811-3-1 8.1

5 Heat shock test T MS IEC 60811-3-1 9.1

6 Test of flame retardance T IEC 60332-1-2

7 Thermal stability T IEC 6-811-3-2 9

9 Single-core non-sheathed cable with solid conductor for internal
wiring for a conductor temperature of 105 °C

9.1

Code designation

The code designation shall be MS IV 07.

9.2 Rated voltage and conductor temperature

The rated voltage shall be 300/500 V.

The maximum conductor temperature in normal use shall be 105 °C.
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MS 2112-3:2009

9.3 Construction

9.3.1 Conductor

The conductor shall be Class 1 plain annealed copper complying with the requirements of MS
IEC 60228. The number of conductors shall be 1.

9.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/E-105 of MS 2112-1 applied
around the conductor. The thickness shall comply with the specified value given in Table 13.
The insulation resistance shall be not less than the value given in Table 13.

9.3.3 Colour of core identification

Green-and-Yellow or other colours (see 6.1 of MS 2112-1).
9.3.4 Overall diameter

The mean overall diameter shall not exceed the limits given in Table 13.

Table 13. General data for type MS IV 07

Nominal Class of Thickness Minimum
cross- conductor of Mean overall diameter | insulation
sectional | MS IEC 60228 | insulation resistance
area of specified Lower Upper at 105 °C
conductor value limit limit (MQ.km)
(mm?) (mm) (mm) (mm)
0.5 1 0.6 1.9 2.3 0.015
0.75 1 0.6 2.1 2.5 0.013
1.0 1 0.6 2.2 2.7 0.012
1.5 1 0.7 2.6 3.2 0.011
25 1 0.8 3.2 3.9 0.009
9.4 Tests

Compliance with the requirements of 9.3 shall be checked by inspection and by the tests
given in Table 14.

9.5 Marking and packaging

The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-
1.
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Table 14. Tests for type MS IV 07

Category Test method

?:)f' Test of test Standards Subclause

1 Electric tests
1.1 Resistance of conductors T,S MS 2112-2 5.1
1.2 | Voltage tests at 2 500 V T,S MS 2112-2 5.2
1.3 | Insulation resistance at 105 °C T MS 2112-2 5.4

2 Provisions covering constructional MS 2112-1 and

and dimensional characteristics MS 2112-2
2.1 Checking of compliance with Inspection and
constructional provisions T,S MS 2112-2 manual test

2.2 | Measurement of insulation thickness T,S MS 2112-2 4.6
2.3 | Measurement of overall diameter T,S MS 2112-2 4.8

3 Mechanical properties of insulation
3.1 Tensile test before ageing T MS IEC 60811-1-1 9.1
3.2 | Tensile test after ageing T MS IEC 60811-1-2 8.1,3.1
3.3 | Loss of mass test T MS IEC 60811-3-2 8.1

4 Pressure test at high temperature T MS IEC 60811-3-1 8.1

5 Heat shock test T MS IEC 60811-3-1 9.1

6 Test of flame retardance T IEC 60332-1-2

7 Thermal stability T IEC 6-811-3-2 9

10 Single-core non-sheathed cable with flexible conductor for internal
wiring for a conductor temperature of 105 °C

10.1 Code designation

The code designation shall be MS IV 08.

10.2 Rated voltage and conductor temperature

The rated voltage shall be 300/500 V.

The maximum conductor temperature in normal use shall be 105 °C.
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10.3 Construction
10.3.1 Conductor

The conductor shall be Class 5 plain annealed copper complying with the requirements of MS
IEC 60228. The number of conductors shall be 1.

10.3.2 Insulation

The insulation shall be polyvinyl chloride compound of type PVC/E-105 of MS 2112-1 applied
around the conductor. The thickness shall comply with the specified value given in Table 15.
The insulation resistance shall be not less than the value given in Table 15.

10.3.3 Colour of core identification

Green-and-Yellow or other colours (see 6.1 of MS 2112-1).

10.3.4 Overall diameter

The mean overall diameter shall not exceed the upper limit given in Table 15.

Table 15. General data for type MS IV 08

Nominal Class of Thickness Minimum
cross- conductor of Mean overall diameter | insulation
sectional MS IEC 60228 insulation resistance
area of specified Lower Upper at 105 °C
conductor value limit limit
(mm?) (mm) (mm) (mm) (MQ-km)
0.5 5 0.6 2.1 2.5 0.013
0.75 5 0.6 2.2 2.7 0.012
1.0 5 0.6 2.4 2.8 0.010
1.5 5 0.7 2.8 3.4 0.009
2.5 5 0.8 3.4 41 0.009
10.4 Tests

Compliance with the requirements of 10.3 shall be checked by inspection and by the tests
given in Table 16.

10.5 Marking and packaging

The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-
1.

18 © STANDARDS MALAYSIA 2009 - All rights reserved



MS 2112-3:2009

Table 16. Tests for type MS IV 08

Category Test method
T:)f' Test of test Standards Subclause
1 Electric tests
1.1 Resistance of conductors T,S MS 2112-2 5.1
1.2 | Voltage tests at 2 500 V T,S MS 2112-2 5.2
1.3 | Insulation resistance at 105 °C T MS 2112-2 54
2 Provisions covering constructional MS 2112-1 and
and dimensional characteristics MS 2112-2
2.1 Checking of compliance with Inspection and
constructional provisions T,S MS 2112-2 manual test
2.2 Measurement of insulation thickness T,S MS 2112-2 4.6
2.3 | Measurement of overall diameter T,S MS 2112-2 4.8
3 Mechanical properties of insulation
3.1 Tensile test before ageing T MS IEC 60811-1-1 9.1
3.2 | Tensile test after ageing T MS IEC 60811-1-2 8.1,3.1
3.3 | Loss of mass test T MS IEC 60811-3-2 8.1
4 Pressure test at high temperature T MS IEC 60811-3-1 8.1
5 Heat shock test T MS IEC 60811-3-1 9.1
6 Test of flame retardance T IEC 60332-1-2
7 Thermal stability T IEC 6-811-3-2 9
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