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INTRODUCTION TO LIGHTNINGINTRODUCTION TO LIGHTNING



WORLDWIDE ISOKERAUNIC LEVELS



Argentina 30-80

Brazil 40-200

Hong Kong 90-100

Indonesia 180-260

THUNDERSTORM DAYS PER YEAR
Comparative Statistic
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Indonesia 180-260

Malaysia 180-300

Singapore 160-220

Thailand 90-200

Malaysia: Average number of days = 204, which is 
equivalent to 40 strikes per square kilometer per year



THUNDERSTORM DAYS - P.MALAYSIA

Kota Bharu (209)

Kuala Krai (217)

Kuala Trengganu (229)

Cameron Highland 
(159)

Pulau Langkawi (220)

Alor Setar (247)

Butterworth (278)

Bayan Lepas (293)

Ipoh (278)

Sitiawan (270)

6
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(159)

Kuantan (208)

Temerloh (185)

Muadzam Shah(181)

Mersing (238)

Kluang (211)

Senai (185)

Sitiawan (270)

Kuala Lumpur (280)

Subang (240)

Petaling Jaya (192)

Melaka (265)

Source :  Jabatan Kaji Cuaca, Malaysia
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LIGHTNING IN MALAYSIA

• Malaysia ranks one of the highest lightning 
activity in the world

• Average Thunder day Level for Kuala Lumpur is 
within 180 - 300 days per annum

• 80% of lightning discharge currents to the ground • 80% of lightning discharge currents to the ground 
in Malaysia exceed 20 kA with potentials 
approaching 50-100 MV

• 50% of strokes in Kuala Lumpur exceed 36 kA, 
compared to only 28kA worldwide



INCIDENTS & TRAGEDIESINCIDENTS & TRAGEDIES



The Star (30/04/06)



The Star (30/04/06)



The Star (8/10/06)



Rasidi berkata, terdapat beberapa punca 
yang membawa kepada kerosakan sistem 
itu iaitu ketika petir, Tenaga Nasional 
Berhad (TNB) mengalami masalah selain 
kesilapan manusia



* source: http://en.wikipedia.org/wiki/KTM_Komuter





80% MRT WILL RUN ON 
RAISED TRACKS, WILL USE 

A LOTS OF ELECTRONIC 
EQUIPMENT & MALAYSIAN 
LIGHTNING CONDITION IS 
FAR SEVERE THAN HONG 
KONG! THEREFORE THE 

BEST SOLUTION IS TO USE 
LOCAL EXPERTISE.



WHAT IS LIGHTNING ?WHAT IS LIGHTNING ?



DEFINITION OF LIGHTNING

• A natural discharge of 
electrical current

• between a cloud and the 
ground or within a cloud

• short duration and high • short duration and high 
voltage

• Can reach several 
millions of volts

http://www.google.com.my/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK3mxdnvxcgCFcI-jgodocEMGQ&url=http://cybele.bu.edu/biomass/response/cosmiverse/science12060101.html&bvm=bv.105454873,d.c2E&psig=AFQjCNFZgyyZ_0rzST5ngWXjCbaK6pcTLA&ust=1445046305895191


WHEN DOES LIGHTNING SRIKE?



CATEGORIES OF LIGHTNING EFFECT

Primary Effect of Lightning 

- Direct Strike

- Flash Over- Flash Over

Secondary Effect of Lightning

- Surges

- Ground Potential



PRIMARY EFFECTPRIMARY EFFECT



PRIMARY EFFECT – DIRECT STRIKE

*Picture courtesy of Star Publication.

A photograph of direct lightning striking the air terminal on the 
Prime Minister Department building. 



PRIMARY EFFECT - FLASH OVER



1. GROUND POTENTIAL1. GROUND POTENTIAL
2. SURGES2. SURGES

SECONDARY EFFECTSECONDARY EFFECT



SECONDARY EFFECT – GROUND 
POTENTIAL

25
MJS

r1=50m

r2=51m

r
dr

If Lethal Voltage is 0.5kV

Soil Resistivity 100 ohm-meter 

Using V=I/2 { I/r1 - I/r2 }

I = 80kA



GROUND POTENTIAL FATALITY 
RATESProbability of golfer be fatally injured due 

to a step voltage when lightning strike 
nearby tree

26
MJS

nearby tree

• If he stand 50 meters away is 12%

• If he stand 25 meters away is 80%



Side FlashTouch 
Potential

Step 
Potential

A
B C

INJURY POSSIBILITIES DUE TO LIGHTNING

1 2 3

V1

V2

V3

V4



WHAT IS SURGE ?WHAT IS SURGE ?



WHAT IS SURGE ?

A sudden increase

amplitude from normal

operating level 

Microsecond activitiesMicrosecond activities

Can reach several

thousands of volts

Transient overvoltages



SOURCE OF SURGES

Externally Induced

• Lightning 

Internally Induced

• Power line switching 

• Large motors/inductive load -- turned off/on • Large motors/inductive load -- turned off/on 

• Electro-magnetic Interference/Radio Frequency 
Interference

• Short circuits 

• Fault/Fuse clearing



Modem /Hub

1
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Elect 
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Power Line

Telephone/Data Line

Lightning Current

Lightning Strike

Inductive Coupling
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PHOTOGRAPHIC EVIDENCESPHOTOGRAPHIC EVIDENCES



DAMAGE TO MAIN ELECTRICAL PANEL

All wiring and everything plugged in was very severely 
burned and melted



DAMAGE TO MAIN ELECTRICAL PANEL

Distribution board’s burned and melted mark at wall Cause by 
very high magnitude of surge generated by lightning.



DAMAGE TO COMMUNICATION MODULE 

A surge has damaged this communication card; note that the two MOV surge 
diverters (green disc's) have not prevented it. Surge protection installed before 
the unit may have stopped the spike getting this far.



DAMAGE TO CONNECTOR

Flashover has occurred within the connectors on this 
communication board



DAMAGE TO SENSITIVE COMPONENTS

A piece has been blown from this IC, 
but nothing else appears damaged

IC stressed by surge voltage!



IMPACT TO ELECTRONIC EQUIPMENT

Computers and 
peripherals

Modems 

Network equipment 

Television 

CCTV cameras and 

equipment 

Security systems 

Electric gate motors

Intercom systems Television 

Alarm systems 

Electric fence energizers

Intercom systems 
Telephones 

PABX



EFFECTS OF LIGHTNING & SURGE

DisruptionsDisruptionsDisruptionsDisruptions

DegradationDegradationDegradationDegradation

DamagesDamages

3 D3 D3 D3 D



NEEDS FOR PROTECTIONNEEDS FOR PROTECTION



ELECTRIFIED DOUBLE TRACK 
NEEDS STATEMENT

As the project area is a region with a high incidence of 
thunderstorm with very severe lightning, adequate 
protection against damage or malfunctioning of 
systems, plant and equipment, cable plant etc, due to 
high transient voltages and currents shall be 
incorporated.



DESIGN CRITERIA

c) Keraunic level 190 Thunderstorm Days per 
Year (from Lightning Report 
Dr. Liew Ah Choy, dated 22 Dr. Liew Ah Choy, dated 22 
May 1995). 



DESIGN CRITERIA

b) Transient EMI

1) Inductive coupling due to a short circuit from TNB  
transmission line to LRT system.

2) Inductive coupling due to switching and lightning 
surge currents from TNB transmission line to LRT 
system.system.

3) Line to earth fault induced potential rise conductive 
coupling from TNB transmission line along the 
corridor to LRT system.

4) Line to earth fault induced potential rise conductive 
coupling from 25kV line along the corridor to LRT 
system.



CURRENT PRACTICES



TYPES OF LPS

Radioactive Air Terminal

Early Streamer Emission (ESE)

Dissipative Array System (DAS)

Semiconductor Lightning Eliminator 

UNCONVENTIONAL

LPS

Franklin Rod 

Faraday Cage

Semiconductor Lightning Eliminator 
(SLE)CONVENTIONAL



UNCONVENTIONAL LPS 
Radioactive Air Terminal

Claim: the radioactive air terminal can attract 
lightning 

Only one centrally located on top of building

Banned worldwide due to hazardous effects





UNCONVENTIONAL LPS 
Early Streamer Emission (ESE)

Provide same kind of protection as radioactive 
air terminal

One ESE centrally located for entire building 
protection

Scientific studies proven ESE failed to capture Scientific studies proven ESE failed to capture 
lightning 

Most commonly use in Malaysia



UNCONVENTIONAL LPS 
Dissipative Array System (DAS)

Claimed to be able to prevent lightning from 
striking the facility it was installed on 

*Picture courtesy of Hartono and Rubiah.



UNCONVENTIONAL LPS
Semiconductor Lightning Eliminator (SLE)

Claimed: able to reduce lightning current by 99%

Equipped with lightning counter circuit

*Picture courtesy of Hartono and Rubiah.



UNCONVENTIONAL LPS
What You Need To Know

All unconventional LPS failed to comply with 
their claims

Manufacturers failed to provide “scientific 
paper” for their inventionpaper” for their invention

No validated proof for their invention works

Disapproved by standard bodies and scientist 
worldwide 

Performance equal to a single Franklin rod



SHORTCOMING OF UNCONVENTIONAL LPS



BEFORE

The Royal Selangor Club

Picture taken in 1998 soon after 
the ESE was installed.

*Picture courtesy of Hartono and Rubiah.

AFTER
Picture taken in 2001 after the 
building struck by lightning.



UNCONVENTIONAL 
UTM Skudai

*Picture courtesy of Hartono and Rubiah.

The building facade damaged by lightning (circled) even with ESE (arrowed)  
installed.



CONVENTIONAL LPS
Franklin Rod

Standard LPS comply with technical standard

Places at regular interval on the highest portion of 
structure

Copper tape connecting rods providing paths to 
ground.



CONVENTIONAL LPS
Franklin Rod (Cont.)

Although meet the standard:

Building’s aesthetic value compromised.

Can only work efficiently provided soil resistance is low 
for earthing.

Open to theft and vandalism. 



CONVENTIONAL LPS
Franklin Rod (Cont.)



CONVENTIONAL LPS 
Faraday Cage

Standard LPS comply with technical standard 

Direct strike protection by dissipate the lightning 
discharge current to the ground

Minimizing  the possible generation of induce voltage by 
proper grounding & bonding



LIGHTNING PROTECTION SOLUTION

(FARADAY CAGE)



FARADAY CAGE
Lightning Protection Design

Mechanical and electrically bonded

Routing of the conductor

Achieving the required earthing

Reliable surge protectors

Intended to last the life of the structureIntended to last the life of the structure

Blend with the style and materials of a structure 
Include in provisional sum

Aesthetic of the building

Prevent vandalism 



Our Sample Design



DETAILS



DETAILS (Cont.)



FARADAY CAGE
Lightning Protection Assessment

Quantify the risk of a lightning strike to your business 
premises 

Identify vital equipment which could be damaged in the 
event of such a strike 

Assess building material used & structure design

Accurately estimate the impact in terms of both cost and 
image that downtime due to a lightning strike could have on image that downtime due to a lightning strike could have on 
your business 

Develop and implement a strategy to limit the impact of 
such a strike 

Schedule a future reassessment to ensure that your 
strategy keeps pace with the growth of your company and 
maintenance is not neglected



JKR NEEDS STATEMENT

The Faraday cage concept together with the earthed 
reinforcements of the building structure and 
foundations shall form the basis of the lightning 
protection system for the office building.



THEATER SHAH ALAM

STADIUM TERENGGANUSTADIUM TERENGGANU



IKM MUAR

MAHA SERDANGMAHA SERDANG



SURGE PROTECTION SOLUTIONSURGE PROTECTION SOLUTION

(SURGE PROTECTION SYSTEM)



Increase Of Surge Risks

THEN…

BIG, MECHANICAL 
EQUIPMENT

NOW…MICRO MINIATURIZATION 
ELECTRONIC EQUIMENT



Increase Of Surge Risks 

Advances in technology have caused electronics to become 
sensitive to voltage impulses, as: 

Most electronics are never totally turned off 

Most electronics require a good grounding and wiring 
system

Many electronics have connections to another cable Many electronics have connections to another cable 
system, besides power 

Most electronics can be damaged by very low-level 
voltages that get into the circuits 

Micro-miniaturization in electronic systems increase 
sensitivity to transient effect



SURGE PROTECTION SYSTEM

Protection of the electrical & electronic 
equipment against surges from lightning 
strike or other transient effects

Building with a proper lightning protection 
system will reduce possibilities of induced system will reduce possibilities of induced 
voltage surges in power or data lines

Design requirement for surge protection will 
be coordinated with lightning protection 
system



JKR NEEDS STATEMENT

Surge protection devices (SPDs) shall be provided for 
the main electrical distribution system including sub-
switch boards and distribution boards, computers, 
electronic equipment, fire alarm panel, PABX 
equipment, UPS equipment, CCTV equipment, MATV 
equipment, card access equipment etc which are 
susceptible to lightning and switching surges.

MJCSB



SURGE PROTECTION DESIGN

Risk analysis to determine level of protection 
required

Protector selection based on:

– Survivability

– Transient control level– Transient control level

– System compatibility

Justification on the categories used for 
specific zone

Consideration on leakage current to prevent 
interruption of power supply



Equipment 
Hut

Area 1 Area 2 Area 3 Area 4

Long final sub-
circuits and 
power outlets

Major sub mains 
< short final sub-
circuits & load 
centers

External services, 
overhead lines to 
detached buildings

Highly exposed 
elevated & critical 
positions

Location Categories

Cat A Cat B Cat C Cat D

6 kV 6 kV None None
200 A 500 A None None

2KV 6 kV 20 kV 6 kV
1KA 3 kA 10 kA 70 kA

0.5 us/100 kHz

0.5 us/100 kHz

1.2/50 us

8/20 us



GENERAL SPECIFICATIONS FOR 
SPD



CODES OF PRACTICE

• Malaysian Standard MS IEC 61643-1:2004

• American Standard ANSI/IEEE C62.41:1991

• British Standard BS6651-1999,Annex C

• International Telecommunications Unions (formerly 
known as CCITT) ITU IX K17known as CCITT) ITU IX K17



TECHNICAL SPECIFICATIONS FOR SPD

• SPD for power lines
• 7 module full mode protection 

• Monoblock type

• Not interrupt the system

• kA rating determine by the weakest link

• Enclosed in rugged, safe, all metal enclosure• Enclosed in rugged, safe, all metal enclosure

• Provided with solid state indicators (LED)

• Installed in parallel 

• Design to withstand multiple strikes

• SPD for data/signal
• Compatible & transparent to existing system

• Not interrupt operation system 



SPD DESIGN REQUIREMENT 



FULL MODE SPD



3+1 MODULE Vs 7 MODULE 



3+1 MODULE Vs 7 MODULE (cont.) 

7 Modules 3 + 1 Modules 

1) Protection between Live - Neutral, Live –
Earth & Neutral – Earth

1) Protection only between Live – Neutral &
Neutral – Earth Only

2) All MOV operates on its own rating 2) The neutral to earth protection have more
burden as all current will pass through this

Physical & Technical Comparison

burden as all current will pass through this
MOV irrespective of surge entrance and
may damage faster

3) Longer life cycle since more path for surge
to travel to earth

3) Less path for discharge current and
weakest point at Neutral to Earth makes it
life cycle shorter



SINGLE VS MULTIPLE VARISTOR



MONOBLOCK TYPE Vs MODULAR TYPE

MODULAR TYPE

MONOBLOCK TYPE 



Monoblock Type Modular type

1) Lower Impedance since most contact are
soldered & permanent

1) Higher Impedance since there are many
mechanical contact

2) Low risk of sparking 2) Mechanical contact can result in sparking.
When one module is being replace, the
contact become loose and may cause more

MONOBLOCK TYPE Vs MODULAR TYPE (cont.)

Technical Comparison 

contact become loose and may cause more
sparking.

3) There is only one unit and the indicator
shows the exact status i.e. good or
damaged

3) When one module is damaged the whole
unit has to be replaces as well to avoid
more sparking.



SURGE PROTECTION DESIGN

Risk analysis to determine level of protection 
required

Protector selection based on:

– Survivability

– Transient control level– Transient control level

– System compatibility

Justification on the categories used for 
specific zone

Consideration on leakage current to prevent 
interruption of power supply



Equipment 
Hut

Area 1 Area 2 Area 3 Area 4

Long final sub-
circuits and 
power outlets

Major sub mains 
< short final sub-
circuits & load 
centers

External services, 
overhead lines to 
detached buildings

Highly exposed 
elevated & critical 
positions

Location Categories

Cat A Cat B Cat C Cat D

6 kV 6 kV None None
200 A 500 A None None

2KV 6 kV 20 kV 6 kV
1KA 3 kA 10 kA 70 kA

0.5 us/100 kHz

0.5 us/100 kHz

1.2/50 us

8/20 us



TEST WAVEFORM

Fig 2 : Combination Wave, Short Circuit Current



TEST WAVEFORM

1.0

V(t)/Vp

0.8

0.6

0.4

0.2

0.0

Fig 1 : Combination Wave, Open Circuit Voltage



DESIGN EXAMPLESDESIGN EXAMPLES



MSB SSB DB

DB
3 phase SSB 

40kA Let-trough

voltage 1.5kV

SSB DB

DB

TNB U/G

internalinternal

internalinternal
internal

3 phase MSB

80kA Let-trough 
voltage 3kV

1 phase DB 

20kA Let-trough

voltage 1kV

3 phase DB 

20kA Let-trough

voltage 1kV

1 phase DB 

20kA Let-trough

voltage 1kV

3 phase DB 

20kA Let-trough

voltage 1kV

TYPICAL SURGE PROTECTION FOR POWER SYSTEM

3 phase SSB 

40kA Let-trough

voltage 1.5kV

DB

DB

TNB U/G

INCOMING
External (underground cable)

External (underground cable)

External (underground cable)

External (underground cable)

External (underground cable)

voltage 1kV
voltage 1kV

3 phase DB 

40kA Let-trough

voltage 1.5kV

1 phase DB 

40kA Let-trough

voltage 1.5kV

voltage 1.5kV



LOCAL
MDFSub Switch

Board

LOCAL
MDF

LOCAL
MDF

MDF FOR
EXTENSION

LINE

INCOMING THREE PHASE
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MDF FOR
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CO LINE

JELLY FILL TELEPHONE CABLE
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TYPICAL SURGE PROTECTION FOR PABX SYSTEM

PABX Rack

Telekom
Direct Lines

SERIES SURGE PROTECTION DEVICE

Legend

DSPD DATA SURGE PROTECTION DEVICE

SSPD

PSPD POWER SURGE PROTECTION DEVICE

AC
OUTLET

RECTIFIER

SSPD

JELLY FILL TELEPHONE CABLE
TO PABX

Underground
extension

line

IT ROOM

modem

DSPD



100 SERIES

SSPD

200 SERIES

SSPD

300 SERIES

SSPD
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S
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TYPICAL SURGE PROTECTION FOR FIRE ALARM SYSTEM
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SSPD

800 SERIES
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MASTER ALARM PANEL ( BOMBA COMPUTERISED MONITORING DEVICE,
ADDRESSABLE ANALOGUE FIRE ALARM PANEL, PUMPS & OTHER STATUS INDICATION )

SSPD

SPD/5

SPD/33

Series surge protection for protection of 240Vac power supply line

Data line surge protector for use in 5VDC communication/network line
(note: various operating model available for different operating voltage)

Data line surge protector for use in 33VAC zone line with load up to 2A
(note: various operating model available for different operating voltage)



PAN/TILT

CONTROL ROOM

SSPD/5

PAN/TILT

VDP

SSPD/5

PAN/TILT SSPD/5

PAN/TILT SSPD/5

PAN/TILT SSPD/5 PAN/TILT
SPD

VDP

SSPD/5

SPD
VDP

VDP

VDP

VDP

VDP

SPD

SPD
SPD

SPD

SPD

VDP

POWER
DB

PSPD32A
HRC FUSE

TYPICAL SURGE PROTECTION FOR CCTV SYSTEM

PAN/TILT

SERIES SURGE PROTECTION DEVICE LOAD  RATED 5A,

VIDEO LINE  SURGE PROTECTOR,

SSPD/10

VDP

Legend

SPD SIGNAL LINE PROTECTOR

SSPD/10

SSPD/5

SWITCHER &
CONTROLLER

N
O

R
M

A
L
 C

A
M

E
R
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QUAD UNIT

AC
OUTLET

SSPD/5

PAN/TILTSSPD/5

PAN/TILTSSPD/5

PAN/TILT SSPD/5

VDP

VDP

VDP

VDPVDP VDP

VDP

VPD VPD

SPD

SPD

SPD

SPD

SSPD/5

PSPD POWER SURGE PROTECTION DEVICE

SERIES SURGE PROTECTION DEVICE FOR LOAD  RATED 10A,



TYPICAL SURGE PROTECTION FOR NETWORKING SYSTEM

HubHub

PSPD PSPD

DSPD DSPD

Power
 Supply

Power
 Supply

Printer
PSPD

PSPD

Printer
Server

PSPDPSPD

Server Server

PSPD PSPD

Remote PC Workstation Remote PC Workstation

Remote Server No. 1 Remote Server No. 2

Power
 Supply

Power
 Supply

Power
 Supply

Power
 Supply

Power
 Supply

Power
 Supply

DSPD DSPD DSPD DSPD DSPD DSPD

DSPD

DSPD

DATA SURGE PROTECTOR

POWER SURGE PROTECTOR



GENERAL REVIEW OF SURGE PROTECTION

FOR SURGE PROTECTION  SEVERAL STAGE

UP-STREAM  

SURGE PROTECTION

MIDDLE-STREAM  

SURGE PROTECTION
DOWN-STREAM  

SURGE PROTECTION

END  

SURGE 

PROTECTION

EQUIPMENTS:

•ELECTRICAL &      
ELECTRONICS 

DEVICES/LINES

•TELECOMMUNIC-
ATIONS/SIGNALS 
DEVICES/LINES

•MONITORING 
DEVICES/LINES



PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

For the up-stream surge protection which
attached to the main MSB or incoming
supply with Higher Rated SPD – 80kA.

Descriptions: 
•Three Phase – Power Surge Protector 

Device (SPD) 
•Withstand Surge Current of 80kA per    

phase (L-N),(L-E),(N-E)

UP-STREAM SURGE 
PROTECTION

phase (L-N),(L-E),(N-E)
•Model: PSP1-80415

•LED Indicator – for condition/indication
of SPD operation.

•Specification: 
L1 (Red)
L2 (Yellow)
L3 (Blue)

3 Phase indicator

MCCB with current rating (100A or 60A)
being used for maintenance services.



MIDDLE-STREAM  
SURGE 

PROTECTION

MCCB with current rating (100A or
60A) being used for maintenance
services.

PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

For the up-stream surge protection
which attached to the main SSB
with Higher Rated SPD – 40kA @
20kA.

•LED Indicator – for condition/indication
of SPD operation.

•Specification: 
L1 (Red)
L2 (Yellow)
L3 (Blue)

3 Phase indicator

Descriptions: 
•Three Phase – Power Surge Protector 

Device (SPD) 
•Withstand Surge Current of 40kA per    

phase (L-N),(L-E),(N-E)
•Model: PSP1-40415 @ PSP1-20415



DOWN-STREAM  
SURGE 

PROTECTION

For the up-stream surge protection

MCCB with current rating (60A) being
used for maintenance services.

PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

For the up-stream surge protection
which attached to the main DB with
Higher Rated SPD – 40kA @ 20kA.

•LED Indicator – for condition/indication

of SPD operation.
•Specification: 

Live (L)
Neutral (N)

Single (1)-Phase 
indicator

Descriptions: 
•Three Phase – Power Surge Protector 

Device (SPD) 
•Withstand Surge Current of 40kA per    

phase (L-N),(L-E),(N-E)
•Model: PSP1-40240@ PSP1-20240



END 
SURGE 

PROTECTION

•Power Outlet Surge Protector 
Device. 
•Model: 

POSP1-01 (Single outlet)

PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

POSP1-01 (Single outlet)
POSP1-03 (Three outlet)

Install to attach protection for
most of the server incoming
supply socket.

This can be considered as the
protection in term of the electrical
connection protection of the
equipment.

•LED Indicator – for condition/indication

of SPD operation.



LOW VOLTAGE

DEVICE

Power Line Protector 
Device (240V): 

•PLP1 - 240

PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

Install to attach protection
for most of the electrical
and electronics equipment
that operate in a lower
voltage level (below 240V).

This can be considered as the protection in term of protecting the equipment itself
which may be exposed directly or indirectly to the lightning attack. This usually the
equipment that related to the Fire Alarm System, CCTVs system, Electronic Device
for Signaling System in BORF.



MURPHY OIL BINTULU ONSHORE MURPHY OIL BINTULU ONSHORE 

RECEIVING FACILTIES (BORF)
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SIGNALING 

SYSTEM

Lightning Surge 
Protector Device for 

Data Line Networking 
System : 

DLNS1- 1 8/8 (RJ 45)

PROTECTION FOR TELECOMMUNICATION

•DLNS1- 1 8/8 (RJ 45)

Install to attach protection
for most of the server
incoming lines and LAN
that may exposed to the
lightning attack.

This can be considered as the protection in term of the telecommunication protection
of the signaling systems which mostly important in this BORF. This must be done
because, BORF is totally having telecommunication with the Central Control Room
(CCR) on Platform(Offshore base) for operation in their field (oil and gas).



TELEPHONE LINES

SYSTEM

Telephone Line Surge 
Protector Device: 

•TLSP1- 10

•TLSP1- 01 

PROTECTION FOR TELECOMMUNICATION

•TLSP1- 01 

Install to attach protection
for most of the telephone
lines that may exposed to
the lightning attack.

This can be considered as the protection in term of the telephone lines protection of
the telephone systems which mostly important in this BORF. This must be done
because, BORF is totally having telecommunication with the Central Control Room
(CCR) on Platform(Offshore base) for operation in their field (oil and gas).



CCTVs SYSTEM

PAGA SYSTEM

Coaxial Cable Surge 
Protector Device: 

•CXP1- 103

PROTECTION FOR TELECOMMUNICATION

Install to attach protection
for most of the monitoring
and visual systems that
control the CCTVs which
placed either in the
Onshore base or Platform
(Offshore base).

This can be considered as the protection in term of the safety and monitoring for
service/operation/maintenance controls.



Other Installation that had been done in 
Bintulu Onshore Receiving Facilities (BORF)

MURPHY OIL BINTULU ONSHORE 

RECEIVING FACILTIES (BORF)



Other Installation that had been done in 
Bintulu Onshore Receiving Facilities (BORF)

MURPHY OIL BINTULU ONSHORE 

RECEIVING FACILTIES (BORF)



PETRONAS SERVICE STATION (PSS)

@

PETRONAS PETROL PUMP STATION
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For PSS, the first protection being attached
is the power supply @ incoming supply.

PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

Protection for the power of the lower
voltage for electrical and electronic devices.

Examples: Petrol Pump Machine



PROTECTION FOR TELECOMMUNICATION

Protection for the signaling system that

SIGNALING 
SYSTEM

Protection for the signaling system that
control the petrol pump which connected
through the control system in the counter
post and also the Pump Controller.



PROTECTION FOR TELECOMMUNICATION

Protection for the signaling system that
control the petrol pump which connected
through the control system in the counter
post.

SIGNALING 
SYSTEM



Protection for the signaling system that
control fire alarm system.

FIRE ALARM
SYSTEM

PROTECTION FOR TELECOMMUNICATION

Protection for the signaling system that
control CCTVs system.

CCTVs
SYSTEM



RAPID KL

LRT



PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

The first protection being
attached is the power supply @attached is the power supply @
incoming supply.



PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

Second protection being attached
is the power supply socket ouletis the power supply socket oulet
for the GPS Track Supply Power.



PROTECTION FOR TELECOMMUNICATION

SIGNALING
SYSTEM

Protection for the signaling systemProtection for the signaling system
which control the train system that lead
the command for the train to stop or
move.



PROTECTION FOR TELECOMMUNICATION

COMMUNICATION
SYSTEM

Protection for the communicationProtection for the communication
system that control the train which lead
the main train system.

Especially for the TM system.



PROTECTION FOR TELECOMMUNICATION

CCTVs

SYSTEM

Protection for the monitoring system
that lead for safety and security system.



PROTECTION FOR TELECOMMUNICATION

RADIO AND TRACK

SYSTEM

Protection for the radio and track
system which control the track
system which giving command on
where the train should be.



LANGKAWI CABLE CARLANGKAWI CABLE CAR



PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

For LANGKAWI Cable Car, the first
protection being attached is the power
supply @ incoming supply.supply @ incoming supply.



PROTECTION FOR TELECOMMUNICATION

SIGNALING

SYSTEM
Protection for the signaling system
which control the cable car system that
lead the command for the cable car to
stop or move.



PROTECTION FOR TELECOMMUNICATION

SIGNALING

SYSTEM

Protection for the signaling system
which control the cable car system that
lead the command for the cable car to
stop or move.



LAPANGAN TERBANG SULTAN ZAINAL ABIDIN, LAPANGAN TERBANG SULTAN ZAINAL ABIDIN, 

TERENGGANU



PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)

For system, the first protection
being attached is the powerbeing attached is the power
supply for Distribution Board
(DB).



For monitoring and display
screen, the protection being
attached is the power supply
socket outlet for incoming power
socket.

PROTECTION FOR POWER SUPPLY 
(ELECTRICAL)



PROTECTION FOR TELECOMMUNICATION

CCTVs

SYSTEM

Protection for the monitoring system
that lead for safety and security system.
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