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Electrical Accidents in Malaysia
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Fatal Non– Fatal Total

Source: Energy 
Commission, Malaysia

1.40 % 1.37 %
1.20 %1.40 %

1.25 %

Gr een = Electrical Accident Fatalities  USA
Source: Electrical safety Foundation International (ESFI), USA

0.85% 250
0.55% 1700.84% 250

0.70% 210

0.52% 190

0.57 %

0.92 % 0.89 %

1.17 %

0.90 %
0.99 %

2.80 kW 2.89 kW 2.96 kW 4.18 kW 4.23 kW 4.36 kW

Electricity Consumption 
per Capita Malaysia

Electricity Consumption 
per Capita, Malaysia



Causes of Electrical Accidents
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Source: Energy 
Commission, Malaysia

Lack of Maintenance

Safety Procedures Not 
Complied with

Illegal Modification

Working Near 

Electrical Installation

Unauthorized Works on 

Electrical Installations

Use of Defective 

Electrical Equipment

Others

37.2%

30.1%

10.2%

77.5% Total
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Have You Ever Test RCCB 

in Your House ???



Locations Electrical Accidents Occur
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Source: Energy Commission, Malaysia

Sites of Electrical 
Accidents

Years: 2002 – 2012

High Voltage Overhead Lines

Underground Cabling Works

Agriculture

Mining

School

Institution of Higher Learning

Factories (Industries)

Municipal Council

Government Buildings

Commercial Buildings

Low Voltage Overhead Line

20.0%        Construction Sites

16.0%        Residential

21.0%        Substations

57.0%        

Substations

Construction 
Sites

Residential



Main LV Electrical Systems of Fixed Buildings
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Earthing

Lightning

Installations 
& Equipment

Reticulation

1. Electricity supply reticulation

2. Electrical installations of buildings: MS 1979

3. Protection against Lightning

4. Earthing

5. Equipment



Regulatory Bodies
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Low Voltage 
Electrical Installations:

Fixed 
Installations

Special Installations 
or Locations

Explosive 
Atmospheres

Others
Installations

Energy
Commission

Energy
Commission

Energy Commission:
On Shore

Off – Shore ???

???
???



Standards
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Fixed Buildings

Low Voltage
Reticulation

Electrical 
Installation of 

Buildings

Protection 
Against 

Lightning

Electrical 
Equipment

EC: Grid Code
TNB:

Electricity 
Application 
Handbook

MS IEC (IEC) 
60364 / MS 1936 / 

MS 1979

MS Standard
MS IEC / IEC Standards 
/ Approval of Electrical 

Equipment

Earthing

MS IEC 62305 BS 7430



Categorization of Electrical Installations
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Electrical Installations

Fixed 
Installations:
IEC 60364–1/6

MS 1936 /
MS 1936

Special Installations 
or Locations:
IEC 60364–7

Explosive 
Atmospheres

IEC 60364 / IEC 
60079

Others
Installations:

Various



Electrical Installations of Fixed Buildings
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Electrical Installation of Fixed Buildings
MS IEC (IEC) 60364 Series

Residential / Un–Informed User
MS 1979: Code of Practices

Non – Residential
MS 1936: Guide to IEC 60364

Guidelines for 
Electrical Wiring in 

Residential Buildings

Code of Practices:
Water Heater



Fixed Buildings: MS IEC 60364 / MS 1936/79
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Fixed 
Buildings

Outdoor: Carpark 
/ Guard HouseCommercial Buildings

Condominiums
Schools Residential

Factories



Special Installations or Locations: IEC 60364–7

EC - National Conference on Electrical Safety 2015- 9 Nov 15 12

Special 
Installations 
/Locations

Hospitals
MS IEC 60364–7–710

Water Features and 
Fountains

IEC 60364–7–702

Swimming Pool
IEC 60364–7–702

Agriculture & Horticulture
IEC 60364–7=705

Marina’s: IEC 60364–7–709

Bath room: IEC 60364–7–701

Masuk Sakit, Keluar Mati

Masuk Lebih Kurang Mati, 
Keluar Sahat



Explosive Atmospheres: IEC 60364 / IEC 60079 
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Explosive 
Atmospheres

Tank Farm

Chemical Complex

Chemical Store

Oleo Refinery
Grain Silos

Oil & Gas Platform



Others Installations
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Others 
Installations

Ships: IEC 60092

Illegal Settlements:
MS IEC 60364

Aviation & Aerospace

Military

Ponds, Rivers, Seas & Oceans

Assembly Equipment:
MS 60364 / MS 1936 /

MS IEC 60204



Scope of MS 1936 and MS 1979
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R

KwH

Consumer Unit
Residential

Final Circuits

EF/OL

T

KwH

MSB

EMSB

G

SSB (E) SSB (N)

UPS

Final Circuits

Final DB

Final Circuits

Final DB

MS 1936 MS 1979

LV Supply to Fire 
Protection Systems

(Exclude Equipment)

(Exclude
Equipment)

Final DB ≈ 
Consumer 

Unit

PE

PE

N

PE



Residential Buildings: MS IEC 60364 / MS 1979
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Residential 
Buildings

Fishing Villages
Apartments

Condominiums

Illegal  Settlements

Residential

Rural Houses



Residential Buildings: MS IEC 60364 / MS 1979
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Residential 
Buildings

Guard House:
MS IEC 60364

Fountain: IEC 60364–7–702

Fish Tank:
IEC 60364–7–702

Bathroom: IEC 60364–7–701

Electric Vehicle Charging:
IEC 60354–7–722

Water Heater: Code of PracticeResidential Solar PV:
IEC 60364–7–712
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Rm.20–00 Rm.20–00
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Free Download: 
Energy Commission



Electrical Equipment: Standards and  

Information Booklet
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Electrical Equipment
MS and MS IEC (IEC) Standards (Uninformed Users)

MS Standards: 
For Example –
Water Heater

Approval of Electrical 
Equipment (Electricity 

Regulations 1994) Information 
Booklet (For Uninformed Users)

34 Electrical Equipment 
Require

Certificate of Approval (COA)



Approval of Electrical Equipment

(Target: Un–informed Users)
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Free Download: 
Energy Commission

2014 Edition: 34  COA Equipment



Approval of Electrical Equipment: Cable / Wire
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Free Download: 
Energy Commission



Approval of Electrical Equipment: Cable / Wire
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Approval of Electrical Equipment: Cable / Wire

24EC - National Conference on Electrical Safety 2015- 9 Nov 15



Case Study 1:

Adoption of International Standards
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International Standards Harmonization: 

LV Electrical Installations of Buildings
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IEC



IEC Standards Users
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Full Members Associate Members Affiliates

ISO



Adoption of International Standards

and Best Practices

 Malaysia adopts IEC & ISO standards as reference standards

 Adoption, national deviations, guides and code of practices

o Documented in MS standards

 Example

o MS IEC 60364: Electrical Installations of Buildings –

Adoption of IEC 60364 with national deviations

o MS 1936: Electrical Installations of Buildings: Guide to

MS IEC 60364: Non–residential buildings

o MS 2979: Electrical Installations of Buildings: Code of

Practice: Residential buildings

 Code of practice for water heater
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Other International & National Standards

 IEE Wiring Regulations and BS 7671: Requirements of

Electrical Installations

o Unique electrical standards for Malaysia

o IEE Wiring regulations and BS 7671 can be used prior to

year 2008 for new buildings

o Sarawak still uses IEE Wiring Regulations and BS 7671

 Elements of standards commonly used in Malaysia today

o IEE Wiring Regulations and BS 7671;

o National Electrical Code (NEC);

o JIS (Japan), GB (China), EN (European Union)
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Residential Building Standards Timeline

30CAFEO 33, Penang Malaysia - 22 - 26 Nov 15

Time Line (Malaya), Peninsular, FT’s & Sabah The State of Sarawak

Up to year 

1991

IEE Wiring Reg. 1st – 15th Ed.

BS 6651 / BS 7430

IEE Wiring Reg.1st – 15th Ed

BS 6651 / BS 7430.

Year 1991
IEE Wiring Reg. 1st – 16th Ed.(16th Ed., issued in 1991)

BS 6651 / BS 7430

Year 1992
IEE Wiring Reg. 16th Ed.: Harmonized with IEC 60364 and became with

BS 7671:1992 BS 6651 / BS 7430

Year 1991 –

Year 2003

IEE Wiring Reg. / BS 7671

BS 6651 / BS EN 62305 (1999) / BS 7430

BS 7671 BS 6651 /

BS EN 62305 / BS 7430

Year 2004 –

Year 2007

BS 7671 / IEC 60364 / MS 1979 (2007)

BS 6651 or MS IEC 62305:2007/ BS 7430

BS 7671 BS 6651 /

BS EN 62305 / BS 7430

Year 2008 –

Now

IEC 60364 / MS 1979 BS 6651 /

MS IEC 62305 (1 Sep 11) / BS 7430

BS 7671

BS EN 62305 / BS 7430



Case Study: 2

Low Voltage (LV)

Electricity Act and Regulations,

and

Electrical Safety Standards
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Act and Regulations: Electrical
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Free Download: 
Energy Commission

Free Download: 
Energy Commission



Electrical Safety Standards: Generic

1. MS IEC 60335: Household and similar electrical appliances;

2. MS IEC 60065: Audio, video and similar electronic

apparatus;

3. MS IEC 61010: Equipment for measurement, control and

laboratory use;

4. MS IEC 60950: Information and communication technology

equipment;

5. MS IEC 60601: Medical electrical equipment;

6. MS IEC 60204: Safety of Machinery

7. MS IEC 61508: Functional safety of electrical / electronic /

programmable electronic safety – related systems

 IEC 62368 replacing IEC 60065; and IEC 60950

o No MS IEC adoption yet

33EC - National Conference on Electrical Safety 2015- 9 Nov 15



Electrical Safety Standards: Specific

 MS 556: Specification for electrical safety code on private

electric generator;

 MS 949: Code of practice for safety in welding and cutting;

 MS 966: Playground equipment: Part 2: General safety

requirements;

 MS 1597: Part 2–73:2003 Household and similar electrical

appliances–Safety–Part: 2–73: Particular Requirements for

fixed immersion heaters (1st Edition);

 MS 1992: Electronic equipment for use in power

installations;

 Etc.,
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Case Study: 3

Risk Management (Analysis)
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Moving Electrical Equipment: Motors
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2/3 Consumed by
Electric Motors

1 Hp motor
can kill a person



Act & Regulations: Safety and Health
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Free Download: 
DOSH Malaysia

Free Download: 
DOSH Malaysia



DOSH Guidelines & COP: Safety and Health
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Free Download: 
DOSH, Malaysia

Free Download: 
DOSH Malaysia
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DOSH, Malaysia, Others

ISO 31000
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Rm. 40-00
only

Rm. 20-00
only

Rm.100-00
only



Case Study: 4

Compliance with Standards

and

Requirements of Standards
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Example: 1
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R

Plug:
Plug: MS 589
Plug: BS 1363
Fuse: BS 1362

13A Socket Outlet:
MS 589
BS 1363

Cable Management:
Trunking: MS 1777
Cable Ducting: MS 1777
uPVC Conduit: MS 1034
Conduit System:
MS IEC 61386

Cable: MS 2xxxx

RCD:
MS IEC 61008
MS IEC 61540

MS 62350

MCB:
MS IEC 60898
MS IEC 60947

MS IEC 60335 – 1

MS IEC 60335 – 1

Comply with Acts and Regulations
Comply with Standards

MCB – RCD:
MS IEC 61009



Example: 1A
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R

Plug:
Plug: MS 589
Plug: BS 1363
Fuse: BS 1362

13A Socket Outlet:
MS 589
BS 1363

Cable Management:
Trunking: MS 1777
Cable Ducting: MS 1777
uPVC Conduit: MS 1034
Conduit System:
MS IEC 61386

Cable: MS 2xxxx

RCD:
MS IEC 61008
MS IEC 61540

MS 62350

MCB:
MS IEC 60898
MS IEC 60947

MS IEC 60335 – 1

MS IEC 60335 – 1

Competent Person

MCB – RCD:
MS IEC 61009

User /
ManufacturerMS IEC (IEC) 60364 / MS 1936 /1979

Safety
Standards



Example 2: Hospital: Pendant/Bedhead Trunking
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IEC 61534: Power Track Systems

MS IEC 61008: RCD’s

MS 589/BS 1363: Socket Outlets



Case Study 5:

Protection Against 

Electric Shock and Fire

at

Final Distribution Board / Consumer 

Unit

By Residual Current Device (RCD)
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Example: 1

47

63A 4P Type A 
100 mA  RCD

63A 3P+N  C
6kA MCB

EC - National Conference on Electrical Safety 2015- 9 Nov 15

13A  S/S/O
Water Features

40A 2P Type A  
10 mA  RCD

40A 1P+N  C
6kA MCB

IEC 60364–7-702

20A 1P+N  C
6kA MCB

40A 2P Type A  
10 mA  RCD

W
at

er
 H

ea
te

r

IEC 60364–7-701

Electricity Regulations 1994

13A  S/S/O
Kitchen

40A 2P Type A  
30 mA  RCD

40A 1P+N  C
6kA MCB

IEC 60364–Part 1 - 6

13A  S/S/O
Others

40A 2P Type A  
30 mA  RCD

40A 1P+N  C
6kA MCB

IEC 60364–Part 1 - 6
Lighting /  Air 
Conditioners / 

Others Above 2.5 m

IEC 60364–Part 1 - 6



Example: 2
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R

Consumer Unit (Residential)
Final Circuit Distribution Board

PE

Electricity Provider

4 Pole
I∆n = 100mA

3 Pole MCB

R
4 Pole

I∆n = 30mA

Three Phase Loads

R2 Pole

I∆n = 10mA

(Malaysia)

Single Phase Wet Loads

R
2 Pole

I∆n = 30mA

Single Phase Other Loads

RYB R or Y or B R or Y or B



Notes:

MS IEC (IEC) 60364

RCD for Electric Shock Protection

Shall have Sensitivity of 30 mA or less
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Notes:

Electricity Regulations 1994

RCD for Equipment such as Water 

Heater and Portable Equipment

Shall have Sensitivity of 10 mA or less
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Notes:

Leakage Currents > 260 mA ≈ 300 mA

can cause Fire
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Notes:

Electricity Regulations 1994

RCD for Fire Protection

Shall have Sensitivity of 100 mA or less
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Notes:

“Safe” AC Voltage < 50 Vrms at 50/60 Hz

“Safe” DC Voltage < 120 Vdc +10% Ripple

For Normal (Fixed) Installations only
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Electric Shock & Fire Protection

54

63A 4P Type A  
100 mA  RCD

63A 3P+N  C
6kA MCB
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13A  S/S/O
Water Features

40A 2P Type A  
10 mA  RCD

40A 1P+N  C
6kA MCB

IEC 60364–7-702

20A 1P+N  C
6kA MCB

40A 2P Type A  
10 mA  RCD

W
at

er
 H

ea
te

r

IEC 60364–7-701

Electricity Regulations 1994

Protection Against 
Electric Shock

Protection Against 
Fire

IEC 60364

IEC 60364



RCD Standards

1. IEC 61008: Residual current circuit breaker without

integral overcurrent protection for household and similar

uses (RCCBs)

2. IEC 61009: Residual current operated circuit-breakers

with integral overcurrent protection for household and

similar uses (RCBOs) – Part 1: General rules

3. IEC 61540: Electrical accessories – Portable residual

current devices without integral overcurrent protection for

household and similar uses (PRCDs)

4. IEC 61543: Residual current–operated protective devices

(RCDs) for household and similar uses – Electromagnetic

compatibility
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4. IEC 62423: Type B residual current operated circuit

breakers without integral overcurrent protection for

household and similar uses (Type B RCCBs and Type B

RCBOs)

5. IEC 62350: Guidance for the correct use of RCDS for

household and similar uses

6. IEC 60364: Electrical installations of buildings
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RCD Standards



Open Source References

57EC - National Conference on Electrical Safety 2015- 9 Nov 15

Free Download

Free Download



Case Study 6:

Protection Against Overcurrent

For Final Circuits

Sizing of Conductors
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Protection and Sizing of Conductors

 Phase conductors (MS 1936 & MS 1979)

o To size with coordination with circuit breakers

 Neutral conductors (MS 1936 & MS 1979)

o Similar to phase conductor

 Protective earthing conductors

o By calculation; (MS 1936)

o By selection (MS 1936 & MS 1979)

 1.5 mm2 < S < 16 mm2 => Phase conductor

 25 mm2 < S 35 mm2 => 16 mm2

 S > 35 mm2 => S/2 mm2

 Equipotential earthing conductors (MS 1936 & MS 1979)

o By selection
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Overload Protection & Sizing of Cables

 Step 1: Determine the characteristics of load & Calculate IB

o V, kVA, power factor, inrush current;

o Maximum demand and diversity factor: Refer to Tables A

& B of Electricity Regulations 1994

o Calculate IB: The current for which the circuit is designed
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R

Step 1Step 2

Step 3

Step 1

IB

Step 4

In

Z
I    

n
I 1.35/1.45       

B
I 

Step 5

Step 6



Overload Protection & Sizing of Cables

 Step 2: Sizing protective BS 1362 fuse

o 1, 2, 3, 5, 7, 10, 13A

 Step 3: Selecting power outlets

o 13A socket outlets (Usually de–rated to 10A load);

o CEE sockets, MCB, MCCB termination box; etc.,
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Overload Protection & Sizing of Cables

 .Step 4: Selecting CB: Example MCB

o Step 4A: Select the nominal current of the CB

In = Nominal current of the CB, 6/10/16/20/30/40/50/63 A

IB = Current for which the circuit is designed, full load

current

o Step 4B: Select the type of MCB

 Type B: Inrush < 3 x In

 Type C: Inrush < 5 x In

 Type D: Inrush < 8 x In
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n
I     

B
I 



Overload Protection & Sizing of Cables

 Step 5: Selecting the cable

o Step 5A: Determine the continuous current of the

cable

In = Nominal current of the CB

IZ = Max. continuous current – carrying capacity of cable
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z
I     

n
I 1.45 / 1.35 



Overload Protection & Sizing of Cables

 .Step 5: Selecting the cable (Continue)

o Step 5B: Determine the nominal current of the cable

 Ca = Correction factor for ambient temperature;

 Cg = Correction factor for grouping; etc.,
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  x.......
g

C x  
a

C
z

I
     

nominal-Z
I 



Overload Protection & Sizing of Cables

 Step 6: Voltage drop calculation

65EC - National Conference on Electrical Safety 2015- 9 Nov 15



Conductors in Parallel

 Not permitted

66EC - National Conference on Electrical Safety 2015- 9 Nov 15



Protection Against Short – Circuit Current

 Short – circuit is a limiting conditions of overload where

o The fault current is relatively high at kA;

o The short – circuit protective CB shall clear the short –

circuit fault within a short time

 Overload CB can protect against short – circuit fault

provided it has a breaking capacity > perspective short –

circuit current of the protected circuit

 Coordination of overload and short – circuit protection shall

ensure the let through energy of the short circuit device does

not exceed that which can be safely withstood by the overload

devices
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Sizing PE and EB Cables
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Sizing PE Cables
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Sizing EB (Supplementary) Cables
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Case Study 7:

Isolation, Switching and Control
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Isolation, Switching and Control

72EC - National Conference on Electrical Safety 2015- 9 Nov 15
R

Isolation & 
Switching

Protection & 
Isolation (Normal)

Protection

T

Note:
Coupling to Electricity Provider 
Shall be 2P/4P for 1P/3P Supply

Protection
(Fuse)



Isolation, Switching and Control
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Maintenance
Isolation

Protection & 
Isolation

R

Protection

Emergency 
Isolation

Equipotential Bonding ?

Note:
Coupling to Electricity Provider 
Shall be 2P/4P for 1P/3P Supply



Isolation, Switching and Control
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Maintenance
Isolation

(Outside Zone 2)Protection & 
Isolation

R

Protection

Isolation / Switching 
(Normal)

(Outside Zone 2)

Outgoing:
Equipotential Bonding

Note:
Coupling to Electricity Provider 
Shall be 2P/4P for 1P/3P Supply



Isolation, Switching and Control
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R

Protection & 
Isolation

Protection

R

Isolation: 
Maintenance

Isolation: 
Maintenance

Emergency / 
Under–voltage 

Stop

Note:
Coupling to Electricity Provider 
Shall be 2P/4P for 1P/3P Supply



Public Awareness and

Training, Workshops and 

Seminars

Target Audience Focus
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Energy Commission

77EC - National Conference on Electrical Safety 2015- 9 Nov 15



TEEAM
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Energy Commission – UMPEDAC
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SIRIM: Public Comments
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TEEAM
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The Institution of Engineers, Malaysia (IEM)
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Audience Focus:

Permitted Voltages Drops
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< 7 Volts (Single Phase Lighting Circuits)

< 11 Volts (Single Phase Power Circuits)

Consultant: IEC 60364  Appendix 
4 Section 6.4: < 3%

Consultant: IEC 60364  Appendix 
4 Section 6.4: < 5%



Audience Focus:

Permitted Voltages Drops
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> 11 Volts (Single Phase)

FIRE



YOU are responsible

For

your Safety
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“Survival” Voltage:

Guinness Book of World Records

 Harry F. Mcgrew (Huntington Canyon, Utah, USA

o Direct contact with a 340,000 volt transmission line and

survived

 Brian Latasa (Griffith Park, Los Angeles, USA)

o Received a 230,000 volt shock and survived
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“Survival” Voltage:

Guinness Book of World Records
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“Survival” Voltage:

Guinness Book of World Records
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Your Safety Depends on You:

Your Choice

89EC - National Conference on Electrical Safety 2015- 9 Nov 15



Our Objective?
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End of

Enhancing Compliance

To

MS IEC 60364 – Standards for 

Residential Wiring

Any Questions ?


