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Senarai Kategori EMAL
#1 Pilih nama kategori



Senarai Bahan/Barangan yang Diluluskan EMAL (Cable)
#2 Pilih nama barang



Senarai Syarikat yang Diluluskan EMAL 
(PVC Insulated Cable)

#3 Pilih nama syarikat



Contoh 1
- Kelulusan PVC Insulated Cable (Armoured & Non Armoured)
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Saiz yang Diluluskan
JENIS CABLE SAIZ

PVC Insulated Cable (Armoured & Non 

Armoured)(copper)

1.5 mm sq dan ke atas

PVC Insulated Cable (Armoured)(Aluminium) 16 mm sq dan 25 mm sq

XLPE Insulated PVC Sheathed Power Cable 

(Armoured & Non Armoured)(Copper)

35 mm sq dan ke atas kecuali

multicore auxiliary

XLPE Insulated PVC Sheathed Power Cable 

(Armoured)(Aluminium)

35 mm sq dan ke atas



Spesifikasi JKR

Multi strand conductor with a minimum 7 strands

Marking shall be durable and legible

Standard colour coded cable shall be used

The conductors shall be of stranded plain annealed copper

The conductors shall be of Class 2 (stranded conductors)

The insulation shall be suitable for continuous operation at a maximum cable temperature of 

70˚C (PVC Insulated Cable)

The insulation shall be suitable for continuous operation at a maximum cable temperature of 

90˚C (XLPE Insulated Cable)

Shall be comply with Malaysia Standard (MS) and International Electrotechnical Commission 

(IEC)



Basic Elements of Electric cables

Conductor

• determines base current ratings

Insulation

• determines voltage/stress levels

Protective Layer

• determines protection level and installation conditions



Classification of Conductor
• Class 1 – Solid Conductor

• Class 2 – Stranded Conductor

• Class 5 – Flexible Conductor

Types of stranded (MS IEC 60228)

• Stranded circular non-compacted conductors

• Stranded compacted circular conductors 

• Stranded shaped conductors

Stranded shaped

Fixed installations



Minimum Number of strands

7 Strand

19 Strand



Voltage Designations
• Rated Voltages

Uo / U (Um)

Uo  = Rated power frequency voltage between conductor and earth or metallic screen for
which the cable is designed

U = Rated power frequency voltage between conductor for which the cable is designed

Um = Max. value of the highest system voltage for which the equipment may be used

*

600 / 1000 V – For Electric Power Supply

450 / 750 V – For Electric Power & Lighting

300 / 500 V – For Electric Power & Lighting



Insulating Compounds

Insulating Compounds Abbreviated Designation

a) Thermoplastic

- Polyvinyl Chloride (PVC) intended for cable with rated 

voltages Uo / U ≤ 1.8 / 3 kV

PVC/A

b) Cross-linked

- Ethylene propylene rubber or similar (EPM or EPDM) EPR

- High modulus or hard grade ethylene propylene rubber HEPR

- Cross-linked polyethylene XLPE



Max. Conductor Temperature for Different Types of Insulating 
Compounds

Insulating Compounds
Max. Conductor Temperature (° C)

Normal operation Short-circuit (5 sec max. duration)

a)Polyvinyl Chloride (PVC/A)

- Conductor cross-section ≤ 300 mm² 70 160

- Conductor cross-section > 300 mm² 70 140

b) Cross-linked polyethylene (XLPE) 90 250

c) Ethylene propylene rubber 90 250

The operating temperature of an electrical cable normally refers to the minimum and maximum 

temperature that the cable can safely operate at for a sustained period of time. This operating 

temperature is determined by the insulation and/or sheathing material around the cable.



Sheathing Compounds

Sheathing Compounds Abbreviated Designation Max. Conductor Temperature 

in Normal Condition (° C)

a) Thermoplastic

- Polyvinyl Chloride (PVC) ST1 80

ST2 90

- Polyethylene ST3 80

ST7 90

- Halogen free ST8 90

b) Elastomeric

- polychlorophene, 

chlorosulfonated 

polyethylene or similar 

polymers

SE1



Insulating and sheathing Thickness (XLPE Non-Armoured- MS 2107)

The nominal and minimum thickness of insulation 

shall be as specified in Table 3. Each piece of core, 

the smallest value measured shall not fall below 

90% of the nominal value by more than 0.1mm

The nominal and minimum thickness of sheath 

shall be as specified in Table 1. The average of the 

measured value rounded to 0.1mm, shall not be less

than the nominal thickness.

Note:

Refer relevant standard for others type of 

cables





Insulating Colour Coding (XLPE Multicore- MS 2107 )

Number of Core 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 core shall be identified either by colours for cables up to 5 cores 

and by numbers for cable of 6 cores and above.

The colours shall remain identifiable throughout the length of the 

cable.

Note:

Refer relevant standard for others type of 

cables



Markings
• L-S1 Clause 9.0.3 

- All cable shall be legibly, and durable marked on the external surface of the cable with at least the following 
elements; 

a) Manufacturer’s identification

b) Voltage designation

c) Standard number 

d) Number of cores, Nominal cross-sectional area and type of conductor

• MS Standard

- The oversheath shall be marked with complete set of elements in the order specified below

a) Electric cable

b) Voltage designation

c) Standard number 

d) Manufacturer’s identification

e) Number of cores, Nominal cross-sectional area and type of conductor

f) Year of manufacturer



Marking
a) Electrical Cable – ELECTRIC CABLE

b) Voltage Designation – 600/1000 V

c) Malaysian Standard Number – MS2101:2007

d) Manufacturer’s Identification – SOUTHERN CABLE

e) Number of Core  & Nominal Area of Conductors – 1 X 630 SQMM

a b

c d e



TAI SINMEGA KABEL SDN 

BHD



Standards
NO. STANDARD DESCRIPTION

1 MS 2112-1 Electric Cable and Wire – Polyvinyl Chloride (PVC) Insulated Cables of Rated Voltages Up To and 

Including 450/750 V – Part 1: General Requirements

2 MS 2112-2 Electric Cable and Wire – Polyvinyl Chloride (PVC) Insulated Cables of Rated Voltages Up To and 

Including 450/750 V – Part 2: Test Methods

3 MS 2112-3 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

4 MS 2112-4 Electric Cable and Wire – Polyvinyl Chloride (PVC) Insulated Cables of Rated Voltages Up To and 

Including 450/750 V – Part 4: Sheathed Cables For Fixed Wiring

5 MS 2100 Electric Cable and Wire : 600/1000 (Um=1 200) V Single Core PVC Insulated Cable - Non-Armoured

6 MS 2101 Electric Cable and Wire : 600/1000 (Um=1 200) V Single Core PVC Insulated Cable – Armoured

7 MS 2102 Electric Cable and Wire : 600/1000 (Um=1 200) V Multi Core PVC Insulated Cable - Non-Armoured

8 MS 2103 Electric Cable and Wire : 600/1000 (Um=1 200) V Multi Core PVC Insulated Cable – Armoured

Jadual 1 : Malaysia Standard bagi PVC Insulated Cable



NO. STANDARD DESCRIPTION

1 IEC 60502-1 Power Cable with extruded insulation and their accessories for rated voltages from 1 kV 

(Um=1.2 kV) up to 30 kV (Um=36 kV) – Part 1: Cable for rated voltages of 1 kV (Um=1.2 kV) 

and 3 kV (Um=3.6 kV)

2 MS 2104 Electric Cable and Wire – 600/1000 (Um=1200) V Single Core XLPE Insulated Cable –

Non Armoured

3 MS 2105 Electric Cable and Wire – 600/1000 (Um=1200) V Single Core XLPE Insulated Cable –

Armoured

4 MS 2106 Electric Cable and Wire – 600/1000 (Um=1200) V Multi Core XLPE Insulated Cable –

Non Armoured

5 MS 2107 Electric Cable and Wire – 600/1000 (Um=1200) V Multi Core XLPE Insulated Cable –

Armoured

Jadual 2 : Standard bagi XLPE Insulated Cable

Standards



Type of Cables

•

•

•

•

•



CU / PVC Cable

DESCRIPTION
PVC Insulated, Non-Sheathed Cable, 450/750V

CONSTRUCTION

a) Conductor
Plain Annealed Copper, Class 2 Stranded Circular or 
Compacted

b) Insulation
Polyvinyl Chloride (PVC) Compound Type PVC/A



CU / PVC / PVC Cable

DESCRIPTION
PVC Insulated, PVC Sheathed Cable, 450/750V

CONSTRUCTION

a) Conductor
Plain Annealed Copper, Class 2 Stranded Circular or 
Compacted

b) Insulation
Polyvinyl Chloride (PVC) Compound Type PVC/A

c) Sheath
Polyvinyl Chloride (PVC) Compound Type PVC/ST1



CU / PVC / PVC / SWA / PVC Cable

DESCRIPTION
PVC Insulated, PVC Bedded, Galvanised Steel Wire Armoured, PVC 
Sheathed, 600/1000V Cable

CONSTRUCTION
a) Conductor

Plain Annealed Copper, Class 2 Stranded
circular, compacted or sectored

b) Insulation:
Polyvinyl Chloride (PVC) Compound Type PVC

c) Bedding:
Polyvinyl Chloride (PVC) Compound Type PVC

d) Armour:
Galvanized Steel Wire Armoured (SWA)

e) sheath:
Polyvinyl Chloride (PVC) Compound Type PVC/ST2



CU / XLPE / PVC Cable
DESCRIPTION
XLPE insulated and PVC sheathed.
Cables are rated at 600 / 1000 V 

CONSTRUCTION

a) Conductor
Plain circular, compacted,  or shaped stranded Annealed 
copper conductor, conform to IEC 60228 class 2.

b) Insulation
XLPE ( cross-linked polyethylene ) rated at 90ºC.

c) Sheath

Polyvinyl Chloride (PVC) Compound Type PVC/ST2



CU / XLPE / PVC / SWA / PVC Cable
DESCRIPTION
XLPE insulated, armoured and PVC sheathed.
Cables are rated at 600 / 1000 V

CONSTRUCTION

a) Conductor
Plain circular, compacted or shaped stranded 
copper conductor, conform to IEC 60228 class 2.

b) Insulation
XLPE ( cross-linked polyethylene ) rated at 90 °C.

c) Armour
Single Core - Aluminium wire shall be applied 
over the PVC bedding.
Multicore - Galvanized steel wire shall be applied 
over the PVC bedding.

d) Sheath
PVC type ST2



Testing (MS 2104)



Current Carrying Capacity (CCC)



Voltage Drop



References
Below are the applicable standards that are used as reference in the construction of low 
voltage cables.

• MS 2112 - 3 : Electrical Cable and Wire – Polyvinyl Chloride (PVC) Insulated Cables of Rated 
Voltage up to and Including 450/740 V Part 3: Non – sheathed Cables for Fixed Wiring

• MS 2112 - 4 : Electric Cable and Wire - Polyvinyl Chloride (PVC) Insulated Cables of Rated 
Voltages Up To and Including 450/750 V - Part 4: Sheathed Cables For Fixed Wiring

• IEC 60227-3 : Polyvinyl Chloride insulated cables of rated voltages up to and including    
450/750V Part 3: Non-sheathed cables for fixed wiring.

• IEC 60227-4 : Polyvinyl chloride insulated cables of rated voltages up to and including 
450/750 V - Part 4: Sheathed cables for fixed wiring

• MS 2100       : Electric Cable and Wire : 600/1 000 (Um=1 200) V Single Core PVC Insulated 
Cable - Non-Armoured 

• MS 2101       : Electric Cable and Wire : 600/1 000 (Um=1 200) V Single Core PVC Insulated 
Cable - Armoured 

• MS 2102       : Electric Cable and Wire : 600/1 000 (Um=1 200) V Multi Core PVC Insulated 
Cable - Non-Armoured 

• MS 2103       : Electric Cable and Wire : 600/1 000 (Um=1 200) V Multi Core PVC Insulated 
Cable – Armoured

• MS 2104       : Electric Cable and Wire : 600/1 000 (Um=1 200) V Single Core XLPE Insulated 
Cable - Non-Armoured



References
• MS 2105       : Electric Cable and Wire : 600/1 000 (Um=1 200) V Single Core XLPE Insulated 

Cable - Armoured 

• MS 2106       : Electric Cable and Wire : 600/1 000 (Um=1 200) V Multi Core XLPE Insulated 

Cable - Non-Armoured.

• MS 2107       : Electric Cable and Wire : 600/1 000 (Um=1 200) V Multi Core XLPE Insulated 

Cable - Armoured 

• IEC 60228     : Conductors of insulated cables.

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

from 1 kV (Um = 1,2 kV) up to 30 kV (Um = 36 kV) - Part 1: Cables for rated voltages of 1 kV 

(Um = 1,2 kV) and 3 kV (Um = 3,6 kV)


