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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 140:1987, Specification for insulated flexible cords and cables; and  
 
b) IEC 60227-5 Edition 2.1 1997, Polyvinyl chloride insulated cables of rated voltages up to 

and including 450/750 V - Part 5: Flexible cables, 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 IEC 60227-5 are necessary in order to comply with 
the prevailing practices of cable manufacturers and users in Malaysia. These are as follows: 
 
a) flat tinsel cord and cord for indoor decorative lighting chains are not within the 

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

been excluded; and 
 
c) sizes of 35 mm2 and below shall be regarded as controlled items under the Suruhanjaya 

Tenaga. 
 
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 
 
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 5: FLEXIBLE CABLES 
 
 
1 Scope 
 
This part of Malaysian Standard details the particular specifications for polyvinyl chloride 
insulated flexible cables of rated voltages up to and including 450/750 V a.c. 
 
The types of cables included in the standard are: 
 
a) MS VVF 20 - light PVC sheathed flexible cable; 
 
b) MS VVF 21 - ordinary PVC sheathed flexible cable; 
 
c) MS VVF 22 - heat resistant light PVC sheathed flexible cable - 90 oC; 
 
d) MS VVF 23 - heat resistant ordinary PVC sheathed flexible cable - 90 oC; 
 
e) MS VVF 24 - heat resistant light PVC sheathed flexible cable - 105 oC; and 
 
f) MS VVF 25 - heat resistant ordinary PVC sheathed flexible cable - 105 oC. 
 
 
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 cable and wire - PVC insulated cables of rated voltages up to and 
including 450/750 V - Part 1: General requirements 
 
MS 2112-2, Electric cable and wire - PVC insulated cables of rated voltages up to and 
including 450/750 V - Part 2: Test methods 
 
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  
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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 
 
IEC 60227-1, Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V - Part 1: General requirements 
 
IEC 60227-2, Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V - Part 2: Test methods 
 
IEC 60332-1-2, Tests on electric cables under fire conditions - Part 1: Test on a vertical 
insulated wire or cable 
  
 
3 Light PVC flexible sheathed cable 
 
3.1 Code designation 
 
The code designation shall be MS VVF 20. 
 
3.2 Rated voltage and maximum conductor temperature 
 
The rated voltage shall be 300/300 V. 
 
The maximum conductor temperature in normal use shall be 70 0C. 
 
3.3 Construction  
 
3.3.1 Conductor 
 
The conductor shall be Class 5 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/D-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 
 
a) two core : Blue and Brown; and 
 
b) three core : Blue, Brown, Green-and-Yellow. 
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3.3.4 Assembly of cores 
 
The cores for circular cable shall be twisted together with fillers, if any, or filled by the sheath 
material to give a practically circular cross-section. A separator tape may be wrapped over the 
cores. 
 
The cores for flat cable shall be laid parallel. 
 
Any filler shall not adhere to the cores. 
 
3.3.5 Sheath 
 
The sheath shall be grey coloured polyvinyl chloride compound of type PVC/ST5-70 of MS 
2112-1 applied around the cores. The sheath may fill the interstices thus forming a filling but 
shall not adhere to the cores. 
 
The sheath thickness shall comply with the specified value given in Table 1. 
 
3.3.6 Overall dimensions 
 
The mean overall diameter of circular cables and the mean overall dimensions of flat cables 
shall be within the limits given in Table 1. 
 
3.4  Tests 
 
Compliance with the requirements of 3.3 shall be checked by inspection and by the test 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. 
 

Table 1.  General data for type MS VVF 20 
 

Mean overall diameter Number and 
nominal cross-
sectional area 
of conductor 

(mm2) 

Class of 
conductor 

MS IEC 
60228 

Thickness of 
insulation 
specified 

value 
(mm) 

Thickness of 
sheath 

specified value 
(mm) 

Lower limit 
(mm) 

Upper limit 
(mm) 

Minimum 
insulation 

resistance at 
70 oC 

(MΩ - km) 

2 x 0.5 
 
 
 

2 x 0.5 
 
 
 

3 x 0.5 
 

3 x 0.75 

5 
 
 
 
5 
 
 
 
5 
 
5 

0.5 
 
 
 

0.5 
 
 
 

0.5 
 

0.5 

0.6 
 
 
 

0.6 
 
 
 

0.6 
 

0.6 

4.6 
or 

3.0 x 4.9 
 

4.6 
or 

3.0 x 4.9 
 

4.9 
 

5.2 

5.9 
or 

3.7 x 5.9 
 

5.9 
or 

3.7 x 5.9 
 

6.3 
 

6.7 
 

0.012 
 
 
 

0.010 
 
 
 

0.012 
 

0.010 
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Table 2.  Tests for type MS VVF 20 
 

Test method  Ref. no. Test Category 
of test Standard Subclause 

 
1 
 

1.1 
1.2 
1.3 
1.4 

 
2 
 

 
2.1 

 
2.2 
2.3 
2.4 

 
3 

 
3.1 
3.2 
3.3 

 
4 
 

4.1 
4.2 

 
5 
 

5.1 
5.2 

 
6 
 

6.1 
6.2 

 
7 
 

7.1 
7.2 

 
8 

8.1 
 
9 
 

 
Electric tests 
 
Resistance of conductors 
Voltage tests at 1 500 V 
Voltage test on completed cable at 2 000 V 
Insulation resistance at 70 oC 
 
Provisions covering constructional and 
dimensional characteristics 
 
Checking of compliance with 
constructional provisions 
Measurement of insulation thickness 
Measurement of sheath thickness 
Measurement of overall dimension 
 
Mechanical properties of insulation 
 
Tensile test before ageing  
Tensile test after ageing 
Loss of mass test 
 
Mechanical properties of sheath 
 
Tensile test before and after ageing 
Loss of mass test 
 
Pressure test at high temperature 
 
Insulation 
Sheath 
 
Heat shock test 
 
Insulation 
Sheath 
 
Thermal stability 
 
Insulation 
Sheath 
 
Mechanical strength of completed cable 
Flexing test 
 
Test of flame retardance 

 
 
 

T, S 
T, S 
T, S 

T 
 
 
 

 
 

T, S 
T, S 
T, S 
T, S 

 
 
 

T 
T 
T 
 

T 
 

T 
T 
 
 
 

T 
T 
 
 
 

T 
T 
 
 
 

T 
T 

 
 

T 
 

T 
 

 
 
 

MS 2112-2 
MS 2112-2 
MS 2112-2 
MS 2112-2 

 
MS 2112-1 and 

MS 2112-2 
 

 
MS 2112-2 
 MS 2112-2 
MS 2112-2 
Ms 2112-2 

 
 
 

MS IEC 60811-1-1 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
MS IEC 60811-1-1 
 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
 

 
MS IEC 60811-3-1 
MS IEC 60811-3-1 

 
 
 

MS IEC 60811-3-1 
MS IEC 60811-3-1 

 
 
 

MS IEC 60811-3-2 
MS IEC 60811-3-2 

 
 

MS 2112-2 
 

IEC 60332-1-2 

 
 
 

5.1 
5.3 
5.2 
5.4 

 
 
 

 
Inspection and 

manual test 
4.6 
4.7 
4.8 

 
 
 

9.1 
8.1, 3.1 

8.1 
 

9.2 
 

8.1 
8.2 

 
 
 

8.1 
8.2 

 
 
 

9.1 
9.2 

 
 
 

9 
9 
 
 

6.1 
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4 Ordinary PVC sheathed flexible cable 
 
4.1  Code designation 
 
The code designation shall be MS VVF 21. 
 
4.2 Rated voltage and maximum conductor temperature 
 
The rated voltage shall be 300/500 V. 
 
The maximum conductor temperature in normal use shall be 70 oC. 
 
4.3 Construction 
 
4.3.1 Conductor 
 
The conductor shall be Class 5 plain annealed copper complying with the requirements of MS 
IEC 60228. The number of conductors shall be 2, 3, 4 or 5. 
 
4.3.2 Insulation  
 
The insulation shall be polyvinyl chloride compound of type PVC/D-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 Colours for core identification 
 
a) two core : Blue and brown; 
 
b) three core : Blue, brown, Green-and-Yellow; 
 
c) four core : Black, blue, brown, Green-and-Yellow; and 
 
d) five core : Black, blue, brown, black, Green-and-Yellow. 
 
4.3.4 Assembly of cores and fillers, if any 
 
The cores for circular cable shall be twisted together with fillers, if any, or filled by the sheath 
material to give a practically circular cross-section. A separator tape may be wrapped over the 
cores. 
 
The cores for flat cable shall be laid parallel. 
 
Any filler shall not adhere to the cores. 
 
4.3.5 Sheath 
 
The sheath shall be grey coloured polyvinyl chloride compound of type PVC/ST5-70 of MS 
2112-1 applied around the cores. The sheath may fill the interstices thus forming a filling but 
shall not adhere to the cores. 
 
The sheath thickness shall comply with specified value given in Table 3. 
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4.3.6 Overall dimensions 
 
The mean overall diameter of circular cables and the mean overall diameter of flat cables 
shall be within the limits given in Table 3. 
 
4.4 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 3.  General data for type MS VVF 21 
 

 
Mean overall diameter 

Number and 
nominal 
cross-

sectional 
area of 

conductor 
(mm2) 

Class of conductor 
MS IEC 60228 

Thickness of 
insulation 
specified 

value 
(mm) 

Thickness of 
sheath 

specified 
value 
(mm) 

Lower 
limit 
(mm) 

Upper limit 
(mm) 

 
Minimum 
insulation 

resistance at 
70 oC 

(MΩ - km) 

2 x 0.75 
 
 
 

2 x 1 
 
 
 

2 x 1.5 
 

2 x 2.5 
 
 

3 x 0.75 
 

3 x 1 
 

3 x 1.5 
 

3 x 2.5 
 
 

4 x 0.75 
 

4 x 1 
 

4 x 1.5 
 

4 x 2.5 
 
 

5 x 0.75 
 

5 x 1 
 

5 x 1.5 
 

5 x 2.5 
 

5 
 
 
 
5 
 
 
 
5 
 
5 
 
 
5 
 
5 
 
5 
 
5 
 
 
5 
 
5 
 
5 
 
5 
 
 
5 
 
5 
 
5 
 
5 

0.6 
 
 
 

0.6 
 
 
 

0.7 
 

0.8 
 
 

0.6 
 

0.6 
 

0.7 
 

0.8 
 
 

0.6 
 

0.6 
 

0.7 
 

0.8 
 
 

0.6 
 

0.6 
 

0.7 
 

0.8 

0.8 
 
 
 

0.8 
 
 
 

0.8 
 

1.0 
 
 

0.8 
 

0.8 
 

0.9 
 

1.1 
 
 

0.8 
 

0.9 
 

1.0 
 

1.1 
 
 

0.9 
 

0.9 
 

1.1 
 

1.2 
 

5.7 
or 

3.7 x 6.0 
 

5.9 
or 

3.9 x 6.2 
 

6.8 
 

8.4 
 
 

6.0 
 

6.3 
 

7.4 
 

9.2 
 
 

6.6 
 

7.1 
 

8.4 
 

10.1 
 
 

7.4 
 

7.8 
 

9.3 
 

11.2 

7.2 
or 

4..5 x 7.2 
 

7.5 
or 

4.7 x 7.5 
 

8.6 
 

10.6 
 
 

7.6 
 

8.0 
 

9.4 
 

11.4 
 
 

8.3 
 

9.0 
 

10.5 
 

12.5 
 
 

9.3 
 

9.8 
 

11.5 
 

13.9 

0.011 
 
 
 

0.010 
 
 
 

0.010 
 

0.009 
 
 

0.011 
 

0.010 
 

0.010 
 

0.009 
 

 
0.011 

 
0.010 

 
0.010 

 
0.009 

 
 

0.011 
 

0.010 
 

0.010 
 

0.009 
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Table 4. Tests for type MS VVF 21 
 

Test method Ref. no. Test Category of 
test Standard Subclause 

 
1 
 

1.1 
1.2 

 
1.2.1 
1.2.2 
1.3 
1.4 

 
2 
 
 

2.1 
 

2.2 
2.3 
2.3 

 
3 
 

3.1 
3.2 
3.3 

 
4 

4.1 
4.2 

 
5 
 

5.1 
5.2 

 
6 
 

6.1 
6.2 

 
7 

7.1 
7.2 

 
8 

8.1 
 

9 
 

 
Electric tests 
 
Resistance of conductors 
Voltage tests on cores according to voltage 
thickness: 
- at 1 500 V up to and including 0.6mm 
- at 2 000 V exceeding 0.6mm 
Voltage test on completed cable at 2 000 V 
Insulation resistance at 70 oC 
 
Provisions covering constructional and 
dimensional characteristics 
 
Checking of compliance with constructional 
provisions 
Measurement of insulation thickness 
Measurement of sheath thickness 
Measurement of overall dimension 
 
Mechanical properties of insulation 
 
Tensile test before ageing  
Tensile test after ageing 
Loss of mass test 
 
Mechanical properties of sheath 
Tensile test before and after ageing 
Loss of mass test 
 
Pressure test at high temperature 
 
Insulation 
Sheath 
 
Heat shock test 
 
Insulation 
Sheath 
 
Thermal stability 
Insulation 
Sheath 
 
Mechanical strength of completed cable 
Flexing test 
 
Test of flame retardance 

 
 
 

T, S 
 
 

T, S 
T, S 

T 
T 
 
 
 
 
 

T, S 
T, S 
T, S 
T, S 

 
T, S 

 
T 
T 
T 
 

T 
T 
T 
 
 
 

T 
T 
 

 
 

T 
T 
 

 
T 
T 

 
 

T 
 

T 
 

 
 
 

MS 2112-2 
 
 

MS 2112-2 
MS 2112-2 
MS 2112-2 
MS 2112-2 

 
MS 2112-1 and 

MS 2112-2 
 
 

MS 2112-2 
 MS 2112-2 
MS 2112-2 
Ms 2112-2 

 
 
 

MS IEC 60811-1-1 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
MS IEC 60811-1-1 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
 

 
MS IEC 60811-3-1 
MS IEC 60811-3-1 

 
 
 

MS IEC 60811-3-1 
MS IEC 60811-3-1 
 

 
MS IEC 60811-3-2 
MS IEC 60811-3-2 

 
 

MS 2112-2 
 

IEC 60332-1-2 

 
 
 

5.1 
 
 

5.3 
5.3 
5.2 
5.4 

 
 
 
 

Inspection and 
manual test 

4.6 
4.7 
4.8 

 
 

 
9.1 

8.1, 3.1 
8.1 

 
9.2 
8.1 
8.2 

 
 
 

8.1 
8.2 

 
 
 

9.1 
9.2 

 
 
9 
9 
 

 
6.1 
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5 Heat resistant light PVC sheathed cable for a maximum conductor 

temperature of 90 oC 
 
5.1 Code designation 
 
The code designation shall be MS VVF 22. 
 
5.2 Rated voltage and maximum conductor temperature 
 
The rated voltage shall be 300/300 V. 
 
The maximum conductor temperature in normal use shall be 90 0C. 
 
5.3 Construction  
 
5.3.1 Conductor 
 
The conductor shall be Class 5 plain annealed copper complying with the requirements of MS 
IEC 60228.    
 
5.3.2 Insulation 
 
The insulation shall be polyvinyl chloride compound of type PVC/E-90 of MS 2112-1 applied 
around each conductor.  The insulation thickness shall comply with the specified value given 
in Table 5. The insulation resistance shall be not less than the values given in Table 5.  
  
5.3.3 Colours for core identification 
 
a) two core : Blue and Brown; and 
 
b) three core : Blue, Brown, Green-and-Yellow. 
 
5.3.4 Assembly of cores 
 
The cores for circular cable shall be twisted together with fillers, if any, or filled by the sheath 
material to give a practically circular cross-section. A separator tape may be wrapped over the 
cores. 
 
The cores for flat cable shall be laid parallel. 
 
Any filler shall not adhere to the cores. 
 
5.3.5 Sheath 
 
The sheath shall be grey coloured polyvinyl chloride compound of type PVC/ST10-90 of MS 
2112-1 applied around the cores. The sheath may fill the interstices thus forming a filling but 
shall not adhere to the cores. 
 
The sheath thickness shall comply with the specified value given in Table 5. 
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5.3.6 Overall dimensions 
 
The mean overall diameter of circular cables and the mean overall dimensions of flat cables 
shall be within the limits given in Table 5. 
 
5.4  Tests 
 
Compliance with the requirements of 5.3 shall be checked by inspection and by the test 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. 
 

Table 5.  General data for type MS VVF 22 
 

Mean overall diameter Number and 
nominal 
cross-

sectional 
area of 

conductor 
(mm2) 

Class of 
conductor 

MS IEC 60228 

Thickness of 
insulation 
specified 

value 
(mm) 

Thickness of 
sheath 

specified 
value 
(mm) 

Lower limit 
(mm) 

Upper limit 
(mm) 

Minimum 
insulation 

resistance at 90 
oC 

(MΩ – km) 

 
2 x 0.5 

 
 
 

2 x 0.5 
 
 
 

3 x 0.5 
 

3 x 0.75 

 
5 
 
 
 
5 
 
 
 
5 
 
5 

 
0.5 

 
 
 

0.5 
 
 
 

0.5 
 

0.5 

 
0.6 

 
 
 

0.6 
 
 
 

0.6 
 

0.6 

 
4.6 
or 

3.0 x 4.9 
 

4.6 
or 

3.0 x 4.9 
 

4.9 
 

5.2 

 
5.9 
or 

3.7 x 5.9 
 

5.9 
or 

3.7 x 5.9 
 

6.3 
 

6.7 
 

 
0.012 

 
 
 

0.010 
 
 
 

0.012 
 

0.010 
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Table 6. Tests for type MS VVF 22 
 

Test method  Ref. no. Test Category 
of test Standard Subclause 

 
1 
 

1.1 
1.2 
1.3 
1.4 

 
2 
 

 
2.1 

 
2.2 
2.3 
2.4 

 
3 

 
3.1 
3.2 
3.3 

 
4 
 

4.1 
4.2 

 
5 
 

5.1 
5.2 

 
6 
 

6.1 
6.2 

 
7 
 

7.1 
7.2 

 
8 

8.1 
 
9 
 

 
Electric tests 
 
Resistance of conductors 
Voltage tests at 1 500 V 
Voltage test on completed cable at 2 000 V 
Insulation resistance at 90 oC 
 
Provisions covering constructional and 
dimensional characteristics 
 
Checking of compliance with 
constructional provisions 
Measurement of insulation thickness 
Measurement of sheath thickness 
Measurement of overall dimension 
 
Mechanical properties of insulation 
 
Tensile test before ageing  
Tensile test after ageing 
Loss of mass test 
 
Mechanical properties of sheath 
 
Tensile test before and after ageing 
Loss of mass test 
 
Pressure test at high temperature 
 
Insulation 
Sheath 
 
Heat shock test 
 
Insulation 
Sheath 
 
Thermal stability 
 
Insulation 
Sheath 
 
Mechanical strength of completed cable 
Flexing test 
 
Test of flame retardance 

 
 
 

T, S 
T, S 
T, S 

T 
 
 
 

 
 

T, S 
T, S 
T, S 
T, S 

 
 
 

T 
T 
T 
 

T 
 

T 
T 
 
 
 

T 
T 
 
 
 

T 
T 
 
 
 

T 
T 

 
 

T 
 

T 
 

 
 
 

MS 2112-2 
MS 2112-2 
MS 2112-2 
MS 2112-2 

 
MS 2112-1 and 

MS 2112-2 
 

 
MS 2112-2 
 MS 2112-2 
MS 2112-2 
Ms 2112-2 

 
 
 

MS IEC 60811-1-1 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
MS IEC 60811-1-1 
 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
 

 
MS IEC 60811-3-1 
MS IEC 60811-3-1 

 
 
 

MS IEC 60811-3-1 
MS IEC 60811-3-1 

 
 
 

MS IEC 60811-3-2 
MS IEC 60811-3-2 

 
 

MS 2112-2 
 

IEC 60332-1-2 

 
 
 

5.1 
5.3 
5.2 
5.4 

 
 
 

 
Inspection and 

manual test 
4.6 
4.7 
4.8 

 
 
 

9.1 
8.1, 3.1 

8.1 
 

9.2 
 

8.1 
8.2 

 
 
 

8.1 
8.2 

 
 
 

9.1 
9.2 

 
 
 

9 
9 
 
 

6.1 
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6 Heat resistant ordinary PVC sheathed cable for a maximum 

conductor temperature of 90 oC 
 
6.1 Code designation 
 
The code designation shall be MS VVF 23. 
 
6.2.1 Rated voltage and maximum conductor temperature  
 
The rated voltage shall be 300/500 V. 
 
The maximum conductor temperature in normal use shall be 90 OC. 
 
6.3 Construction 
 
6.3.1 Conductor 
 
The conductor shall be Class 5 plain annealed copper complying with the requirements of MS 
IEC 60228. The number of conductors shall be 2, 3, 4 or 5. 
 
6.3.2   Insulation  
 
The insulation shall be polyvinyl chloride compound of type PVC/E-90 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 Colours for core identification 
 
a) two core : Blue and brown; 
 
b) three core : Blue, brown, Green-and-Yellow; 
 
c) four core : Black, blue, brown, Green-and-Yellow; and 
 
d) five core : Black, blue, brown, black, Green-and-Yellow. 
 
6.3.4 Assembly of cores and fillers, if any 
 
The cores for circular cable shall be twisted together with fillers, if any, or filled by the sheath 
material to give a practically circular cross-section. A separator tape may be wrapped over the 
cores. 
 
The cores for flat cable shall be laid parallel. 
 
Any filler shall not adhere to the cores. 
 
6.3.5 Sheath 
 
The sheath shall be grey coloured polyvinyl chloride compound of type PVC/ST10-90 of MS 
2112-1 applied around the cores. The sheath may fill the interstices thus forming a filling but 
shall not adhere to the cores. 
 
The sheath thickness shall comply with specified value given in Table 7. 
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6.3.6  Overall dimensions 
 
The mean overall diameter of circular cables and the mean overall diameter of flat cables 
shall be within the limits given in Table 7. 
 
6.4 Tests 
 
Compliance with the requirements of 6.3 shall be checked by inspection and by the test 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. 
 

Table 7.  General data for type MS VVF 23 
 

Mean overall diameter Number and 
nominal 
cross-

sectional 
area of 

conductor 
(mm2) 

Class of 
conductor 

MS IEC 60228 

Thickness 
of 

insulation 
specified 

value 
(mm) 

Thickness 
of sheath 
specified 

value 
(mm) 

Lower limit 
(mm) 

Upper limit 
(mm) 

Minimum 
insulation 

resistance at 90 
oC 

(MΩ - km) 

2 x 0.75 
 
 

 
2 x 1 

 
 
 

2 x 1.5 
 

2 x 2.5 
 
 

3 x 0.75 
 

3 x 1 
 

3 x 1.5 
 

3 x 2.5 
 
 

4 x 0.75 
 

4 x 1 
 

4 x 1.5 
 

4 x 2.5 
 

5 
 

 
 
5 
 
 
 
5 
 
5 
 
 
5 
 
5 
 
5 
 
5 
 
 
5 
 
5 
 
5 
 
5 
 

0.6 
 
 

 
0.6 

 
 
 

0.7 
 

0.8 
 
 

0.6 
 

0.6 
 

0.7 
 

0.8 
 
 

0.6 
 

0.6 
 

0.7 
 

0.8 

0.8 
 
 

 
0.8 

 
 
 

0.8 
 

1.0 
 
 

0.8 
 

0.8 
 

0.9 
 

1.1 
 
 

0.8 
 

0.9 
 

1.0 
 

1.1 
 

5.7 
or 

3.7 x 6.0 
 

5.9 
or 

3.9 x 6.2 
 

6.8 
 

8.4 
 
 

6.0 
 

6.3 
 

7.4 
 

9.2 
 
 

6.6 
 

7.1 
 

8.4 
 

10.1 
 

7.2 
or 

4..5 x 7.2 
 

7.5 
or 

4.7 x 7.5 
 

8.6 
 

10.6 
 
 

7.6 
 

8.0 
 

9.4 
 

11.4 
 
 

8.3 
 

9.0 
 

10.5 
 

12.5 
 

0.011 
 

 
 

0.010 
 
 

 
0.010 

 
0.009 

 
 

0.011 
 

0.010 
 

0.010 
 

0.009 
 

 
0.011 

 
0.010 

 
0.010 

 
0.009 
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Table 7.  General data for type MS VVF 23 (continued) 
 

Mean overall diameter Number and 
nominal 
cross-

sectional 
area of 

conductor 
(mm2) 

Class of 
conductor 

MS IEC 60228 

Thickness 
of 

insulation 
specified 

value 
(mm) 

Thickness 
of sheath 
specified 

value 
(mm) 

Lower limit 
(mm) 

Upper limit 
(mm) 

Minimum 
insulation 

resistance at 90 
oC 

(MΩ - km) 

 
5 x 0.75 

 
5 x 1 

 
5 x 1.5 

 
5 x 2.5 

 

 
5 
 
5 
 
5 
 
5 
 

 
0.6 

 
0.6 

 
0.7 

 
0.8 

 
0.9 

 
0.9 

 
1.1 

 
1.2 

 

 
7.4 

 
7.8 

 
9.3 

 
11.2 

 
9.3 

 
9.8 

 
11.5 

 
13.9 

 
0.011 

 
0.010 

 
0.010 

 
0.009 
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Table 8.  Tests for type MS VVF 23 
 

Test method Ref. no. Test Category of 
test Standard Subclause 

 
1 
 

1.1 
1.2 

 
1.2.1 
1.2.2 
1.3 
1.4 

 
2 
 
 

2.1 
 

2.2 
2.3 
2.3 

 
3 
 

3.1 
3.2 
3.3 

 
4 

4.1 
4.2 

 
5 
 

5.1 
5.2 

 
6 
 

6.1 
6.2 

 
7 

7.1 
7.2 

 
8 

8.1 
 

9 
 

 
Electric tests 
 
Resistance of conductors 
Voltage tests on cores according to voltage 
thickness: 
- at 1 500 V up to and including 0.6mm 
- at 2 000 V exceeding 0.6mm 
Voltage test on completed cable at 2 000 V 
Insulation resistance at 90 oC 
 
Provisions covering constructional and 
dimensional characteristics 
 
Checking of compliance with constructional 
provisions 
Measurement of insulation thickness 
Measurement of sheath thickness 
Measurement of overall dimension 
 
Mechanical properties of insulation 
 
Tensile test before ageing  
Tensile test after ageing 
Loss of mass test 
 
Mechanical properties of sheath 
Tensile test before and after ageing 
Loss of mass test 
 
Pressure test at high temperature 
 
Insulation 
Sheath 
 
Heat shock test 
 
Insulation 
Sheath 
 
Thermal stability 
Insulation 
Sheath 
 
Mechanical strength of completed cable 
Flexing test 
 
Test of flame retardance 

 
 
 

T, S 
 
 

T, S 
T, S 

T 
T 
 
 
 
 
 

T, S 
T, S 
T, S 
T, S 

 
T, S 

 
T 
T 
T 
 

T 
T 
T 
 
 
 

T 
T 
 

 
 

T 
T 
 

 
T 
T 

 
 

T 
 

T 
 

 
 
 

MS 2112-2 
 
 

MS 2112-2 
MS 2112-2 
MS 2112-2 
MS 2112-2 

 
MS 2112-1 and 

MS 2112-2 
 
 

MS 2112-2 
 MS 2112-2 
MS 2112-2 
Ms 2112-2 

 
 
 

MS IEC 60811-1-1 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
MS IEC 60811-1-1 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
 

 
MS IEC 60811-3-1 
MS IEC 60811-3-1 

 
 
 

MS IEC 60811-3-1 
MS IEC 60811-3-1 
 

 
MS IEC 60811-3-2 
MS IEC 60811-3-2 

 
 

MS 2112-2 
 

IEC 60332-1-2 

 
 
 

5.1 
 
 

5.3 
5.3 
5.2 
5.4 

 
 
 
 

Inspection and 
manual test 

4.6 
4.7 
4.8 

 
 

 
9.1 

8.1, 3.1 
8.1 

 
9.2 
8.1 
8.2 

 
 
 

8.1 
8.2 

 
 
 

9.1 
9.2 

 
 
9 
9 
 

 
6.1 
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7 Heat resistant light PVC sheathed cable for a maximum conductor 

temperature of 105 oC 
 
7.1 Code designation 
 
The code designation shall be MS VVF 24. 
 
7.2 Rated voltage and maximum conductor temperature 
 
The rated voltage shall be 300/300 V. 
 
The maximum conductor temperature in normal use shall be 105 oC. 
 
7.3 Construction 
 
7.3.1 Conductor 
 
The conductor shall be Class 5 plain annealed copper complying with the requirements of MS 
IEC 60228. The number of conductors shall be 2 or 3. 
 
7.3.2 Insulation  
 
The insulation shall be polyvinyl chloride compound of type PVC/E-105 of MS 2112-1 applied 
around each 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 Colours for core identification 
 
a) two core : Blue and brown; and 
 
b) three core : Blue, brown, Green-and-Yellow. 
 
7.3.4 Assembly of cores and fillers, if any 
 
The cores for circular cable shall be twisted together with fillers, if any, or filled by the sheath 
material to give a practically circular cross-section. A separator tape may be wrapped over the 
cores. 
 
The cores for flat cable shall be laid parallel. 
 
Any filler shall not adhere to the cores. 
 
7.3.5 Sheath 
 
The sheath shall be grey coloured polyvinyl chloride compound of type PVC/ST10-105 of MS 
2112-1 applied around the cores. The sheath may fill the interstices thus forming a filling but 
shall not adhere to the cores. 
 
The sheath thickness shall comply with specified value given in Table 9. 
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7.3.6 Overall dimensions 
 
The mean overall diameter of circular cables and the mean overall diameter of flat cables 
shall be within the limits given in Table 9. 
 
7.3.7 Tests 
 
Compliance with the requirements of 7.3 shall be checked by inspection and by the test given 
in Table 10. 
 
7.4    Marking and packaging 
 
The marking on the insulation shall comply with requirements of Clauses 5 and 7 of MS 2112-
1. 
 

Table 9.  General data for type MS VVF 24 
 

Mean overall 
diameter 

Number 
and 

nominal 
cross-

sectional 
area of 

conductor 
(mm2) 

Class of 
conductor 

MS IEC 
60228 

 

Thickness 
of 

insulation 
specified 

value 
(mm) 

Thickness 
of sheath 
specified 

value 
(mm) 

Lower 
limit 
(mm) 

Upper 
limit 
(mm) 

Minimum 
insulation 
resistance 
at 105 oC 
(MΩ - km) 

 
2 x 0.5 

 
 
 

2 x 0.5 
 
 
 

3 x 0.5 
 

3 x 0.75 

 
5 
 
 
 

5 
 
 
 

5 
 

5 

 
0.5 

 
 
 

0.5 
 
 
 

0.5 
 

0.5 

 
0.6 

 
 
 

0.6 
 
 
 

0.6 
 

0.6 

 
4.6 
or 

3.0 x 4.9 
 

4.6 
or 

3.0 x 4.9 
 

4.9 
 

5.2 

 
5.9 
or 

3.7 x 5.9 
 

5.9 
or 

3.7 x 5.9 
 

6.3 
 

6.7 
 

 
0.012 

 
 
 

0.010 
 
 
 

0.012 
 

0.010 
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Table 10. Tests for type MS VVF 24 
 

Test method  Ref. no. Test Category 
of test Standard Subclause 

 
1 
 

1.1 
1.2 
1.3 
1.4 

 
2 
 

 
2.1 

 
2.2 
2.3 
2.4 

 
3 

 
3.1 
3.2 
3.3 

 
4 
 

4.1 
4.2 

 
5 
 

5.1 
5.2 

 
6 
 

6.1 
6.2 

 
7 
 

7.1 
7.2 

 
8 

8.1 
 
9 
 

 
Electric tests 
 
Resistance of conductors 
Voltage tests at 1 500 V 
Voltage test on completed cable at 2 000 V 
Insulation resistance at 105 oC 
 
Provisions covering constructional and 
dimensional characteristics 
 
Checking of compliance with 
constructional provisions 
Measurement of insulation thickness 
Measurement of sheath thickness 
Measurement of overall dimension 
 
Mechanical properties of insulation 
 
Tensile test before ageing  
Tensile test after ageing 
Loss of mass test 
 
Mechanical properties of sheath 
 
Tensile test before and after ageing 
Loss of mass test 
 
Pressure test at high temperature 
 
Insulation 
Sheath 
 
Heat shock test 
 
Insulation 
Sheath 
 
Thermal stability 
 
Insulation 
Sheath 
 
Mechanical strength of completed cable 
Flexing test 
 
Test of flame retardance 

 
 
 

T, S 
T, S 
T, S 

T 
 
 
 

 
 

T, S 
T, S 
T, S 
T, S 

 
 
 

T 
T 
T 
 

T 
 

T 
T 
 
 
 

T 
T 
 
 
 

T 
T 
 
 
 

T 
T 

 
 

T 
 

T 
 

 
 
 

MS 2112-2 
MS 2112-2 
MS 2112-2 
MS 2112-2 

 
MS 2112-1 and 

MS 2112-2 
 

 
MS 2112-2 
 MS 2112-2 
MS 2112-2 
Ms 2112-2 

 
 
 

MS IEC 60811-1-1 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
MS IEC 60811-1-1 
 
MS IEC 60811-1-2 
MS IEC 60811-3-2 

 
 

 
MS IEC 60811-3-1 
MS IEC 60811-3-1 

 
 
 

MS IEC 60811-3-1 
MS IEC 60811-3-1 

 
 
 

MS IEC 60811-3-2 
MS IEC 60811-3-2 

 
 

MS 2112-2 
 

IEC 60332-1-2 

 
 
 

5.1 
5.3 
5.2 
5.4 

 
 
 

 
Inspection and 

manual test 
4.6 
4.7 
4.8 

 
 
 

9.1 
8.1, 3.1 

8.1 
 

9.2 
 

8.1 
8.2 

 
 
 

8.1 
8.2 

 
 
 

9.1 
9.2 

 
 
 

9 
9 
 
 

6.1 
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8 Heat resistant ordinary PVC sheathed cable for a maximum 

conductor temperature of 105 oC 
 
8.1 Code designation 
 
The code designation shall be MS VVF 25. 
 
8.2 Rated voltage and maximum conductor temperature 
 
The rated voltage shall be 300/500 V. 
 
The maximum conductor temperature in normal use shall be 105 oC. 
 
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 2, 3, 4 or 5. 
 
8.3.2 Insulation  
 
The insulation shall be polyvinyl chloride compound of type PVC/E-105 of MS 2112-1 applied 
around each 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 Colours for core identification 
 
a) two core : Blue and brown; 
 
b) three core : Blue, brown, Green-and-Yellow; 
 
c) four core : Black, blue, brown, Green-and-Yellow; and 
 
d) five core : Black, blue, brown, black, Green-and-Yellow. 
 
8.3.4 Assembly of cores and fillers, if any 
 
The cores for circular cable shall be twisted together with fillers, if any, or filled by the sheath 
material to give a practically circular cross-section. A separator tape may be wrapped over the 
cores. 
 
The cores for flat cable shall be laid parallel. 
 
Any filler shall not adhere to the cores. 
 
8.3.5 Sheath 
 
The sheath shall be grey coloured polyvinyl chloride compound of type PVC/ST10-105 of MS 
2112-1 applied around the cores. The sheath may fill the interstices thus forming a filling but 
shall not adhere to the cores. 
 
The sheath thickness shall comply with specified value given in Table 11. 
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8.3.6 Overall dimensions 
 
The mean overall diameter of circular cables and the mean overall diameter of flat cables 
shall be within the limits given in Table 11. 
 
8.4 Tests 
 
Compliance with the requirements of 8.3 shall be checked by inspection and by the test 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. 
 

Table 11.  General data for type MS VVF 25 
 

Mean overall 
diameter 

Number and 
nominal cross-
sectional area 
of conductor 

(mm2) 

Class of 
conductor 

MS IEC 60228 

Thickness of 
insulation 
specified 

value 
(mm) 

Thickness of 
sheath 

specified 
value 
(mm) 

Lower 
limit 
(mm) 

Upper 
limit 
(mm) 

Minimum 
insulation 

resistance at 
105 oC 

(MΩ - km) 
2 x 0.75 

 
 

 
2 x 1 

 
 
 

2 x 1.5 
 

2 x 2.5 
 
 

3 x 0.75 
 

3 x 1 
 

3 x 1.5 
 

3 x 2.5 
 
 

4 x 0.75 
 

4 x 1 
 

4 x 1.5 
 

4 x 2.5 
 

5 
 
 

 
5 

 
 
 
5 
 
5 
 
 
5 
 
5 
 
5 
 
5 
 
 
5 
 
5 
 
5 
 
5 
 

0.6 
 
 

 
0.6 

 
 

 
0.7 

 
0.8 

 
 

0.6 
 

0.6 
 

0.7 
 

0.8 
 
 

0.6 
 

0.6 
 

0.7 
 

0.8 

0.8 
 
 

 
0.8 

 
 

 
0.8 

 
1.0 

 
 

0.8 
 

0.8 
 

0.9 
 

1.1 
 
 

0.8 
 

0.9 
 

1.0 
 

1.1 
 

5.7 
or 

3.7 x 6.0 
 

5.9 
or 

3.9 x 6.2 
 

6.8 
 

8.4 
 
 

6.0 
 

6.3 
 

7.4 
 

9.2 
 
 

6.6 
 

7.1 
 

8.4 
 

10.1 
 

7.2 
or 

4..5 x 7.2 
 

7.5 
or 

4.7 x 7.5 
 

8.6 
 

10.6 
 
 

7.6 
 

8.0 
 

9.4 
 

11.4 
 
 

8.3 
 

9.0 
 

10.5 
 

12.5 
 

0.011 
 
 
 
 

0.010 
 

 
0.010 

 
0.009 

 
 

0.011 
 

0.010 
 

0.010 
 

0.009 
 

 
0.011 

 
0.010 

 
0.010 

 
0.009 
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Table 11. General data for type MS VVF 25 (continued) 

 
Mean overall diameter Number and 

nominal cross-
sectional area 
of conductor 

(mm2) 

Class of 
conductor 

MS IEC 60228 

Thickness of 
insulation 
specified 

value 
(mm) 

Thickness of 
sheath 

specified 
value 
(mm) 

Lower limit 
(mm) 

Upper limit 
(mm) 

Minimum 
insulation 
resistance 
at 105 oC 
(MΩ - km) 

 
5 x 0.75 

 
5 x 1 

 
5 x 1.5 

 
5 x 2.5 

 

 
5 
 
5 
 
5 
 
5 
 

 
0.6 

 
0.6 

 
0.7 

 
0.8 

 
0.9 

 
0.9 

 
1.1 

 
1.2 

 

 
7.4 

 
7.8 

 
9.3 

 
11.2 

 
9.3 

 
9.8 

 
11.5 

 
13.9 

 
0.011 

 
0.010 

 
0.010 

 
0.009 
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Table 12. Tests for type MS VVF 25 
 

Test method 
Ref. 
no. 

Test 
Category of 

test Standard Subclause 

 
1 
 

1.1 
1.2 

 
1.2.1 
1.2.2 
1.3 
1.4 

 
2 
 
 

2.1 
 

2.2 
2.3 
2.3 

 
3 
 

3.1 
3.2 
3.3 

 
4 

4.1 
4.2 

 
5 
 

5.1 
5.2 

 
6 
 

6.1 
6.2 

 
7 

7.1 
7.2 

 
8 

8.1 
 
9 
 

 
Electric tests 
 
Resistance of conductors 
Voltage tests on cores according to voltage 
thickness: 
- at 1 500 V up to and including 0.6mm 
- at 2 000 V exceeding 0.6mm 
Voltage test on completed cable at 2 000 V 
Insulation resistance at 105 oC 
 
Provisions covering constructional and 
dimensional characteristics 
 
Checking of compliance with constructional 
provisions 
Measurement of insulation thickness 
Measurement of sheath thickness 
Measurement of overall dimension 
 
Mechanical properties of insulation 
 
Tensile test before ageing  
Tensile test after ageing 
Loss of mass test 
 
Mechanical properties of sheath 
Tensile test before and after ageing 
Loss of mass test 
 
Pressure test at high temperature 
 
Insulation 
Sheath 
 
Heat shock test 
 
Insulation 
Sheath 
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