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Lightning Hazard in Myanmar 
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Lightning Protection in Building 
LIMITATION ( Knowledge and Basic Lightning design requirement )

➢Myanmar National Building Code 2020

➢C P 33 (Singapore)

➢SS 555-1~3 (Singapore Standard)

➢IEC 62305-1~3 , design standard

➢Lightning Protection against Building

➢Lightning Protection of Building Services
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Myanmar National Building Code-2020, 5B.11
Lightning Protection Of Building

Detail Design Essential Step Of LPS system:

➢The structure need protection? If need,  comply to SS 555 , IEC62305.
➢Where a large number of people congregate

➢Where essential public services are concerned,

➢Where the area is one in which lightning stroke are prevalent

➢Where there are very tall or isolated structures, and

➢Where there are structures of historic or cultural importance…. As minimum!!

➢The covenant among Architect, Structure-builder , LPS designer, and 
Authorities, through out the design stages.

➢Agree the procedures for T&C and future maintenance.

Engr Tint Swe, Knowledge On Lightning Protection 412/30/2023



Engr Tint Swe, Knowledge On Lightning Protection 512/30/2023



Engr Tint Swe, Knowledge On Lightning Protection 612/30/2023



Engr Tint Swe, Knowledge On Lightning Protection 712/30/2023



Engr Tint Swe, Knowledge On Lightning Protection 812/30/2023



Engr Tint Swe, Knowledge On Lightning Protection 912/30/2023



Engr Tint Swe, Knowledge On Lightning Protection 1012/30/2023



Protection Risk Tolerance

Selection of Down Conductor Size
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Down Conductor FIXING

Selection of Down Conductor Size

Minimum Roof Thickness
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• Estimation Of Exposure Risk
• Thunderstorm days per year

• Suggested acceptable risk

• Overall assessment of risk

• Weighting Factors

• Interpretation of Overall Risk Factor

• Calculate the Level of protection needed 

Myanmar National Building Code-2020, 5B.11
Lightning Protection Of Building 

Engr Tint Swe, Knowledge On Lightning Protection 1312/30/2023



Code, and Standard

Understanding standards

• A standard is an agreed way of doing something in a consistent and 
repeatable way. Standards set minimum requirements in terms of safety, 
reliability, efficiency and trust

The main difference between code and standard is:

• A code is a model that is established after years of use and can be adopted into law.

• A standard is a set of technical definitions, specifications, and guidelines.

• A code tells you what to do, while a standard tells you how to do it.

• A code is a set of rules and regulations, while a standard is a set of methodological 
definitions, qualifications, and guidelines.

• A code can be incorporated into law, while a standard is not legalized.
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Lightning Protection in Building 

A Brief to   BS EN, IEC,
BS EN >> British Standard European Norm by British Standard Institution(BSI)

[CENELEC – CEN – ETSI >> 34 National Committees(NCs) All IEC members, 
Implementing IEC Standards as CENELEC Standards (EN IEC)

IEC >> International Electrotechnical Commission, Geneva, Switzerland,, 
GLOBAL

SS >> Singapore Standard < Enterprise Singapore-2018< SPRING Singapore

Myanmar is participating the member of Affiliates country to IEC, [2011 list] 
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Lightning Protection in Building 
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Pioneers Of Lightning Protection 
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Global Statistics Of Lightning Density  
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Global Statistics Of Lightning Density  
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World Thunder Day Map, 
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IEC 62305-(EN 62305):
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IEC 62305 Covers ~
•Structures including their installations and 
contents as well as persons, 
•Services connected to a structure,

IEC 62305 Outside the scope ~
➢ Railway systems,

➢ Vehicles, ships, aircraft, offshore installations,

➢Underground high pressure pipelines,

➢Pipe, power and telecommunication lines not connected to a 
structure,

Note: Usually these systems are under special regulations made by 
various specific Authorities.
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About The IEC 62305 
• IEC 62305-1 (EN 62305-1): General principles,, overview of the IEC 62305 (EN 62305) standard 

series is given, procedures and protection principles, which form the basis for the following parts 
the risk of lightning strikes, lightning characteristics and the resulting parameters.

• IEC 62305-2 (EN 62305-2): Risk management in accordance with IEC 62305-2 (EN 62305-2) 
includes a risk analysis to determine whether lightning protection is required, Starting with the 
unprotected state of the building, the remaining risk is reduced and reduced until it is below the 
tolerable risk. 

• IEC 62305-3(EN 62305-3): Physical damage to structures and life hazard from material damage 
and life –threatening situations caused by the effects of lightning currents or dangerous sparking, 
specially in the event of direct lightning strikes.

• IEC 62305-3(EN 62305-4): Electrical and electronic systems within structures against the effects 
of lightning electromagnetic impulse. Also considers the effects of electrical and magnetic fields 
as well as induced voltages and currents caused by direct and indirect lightning strikes.

• IEC 62305-3(EN 62305-): Services (to be Published)
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IEC62305, SS555:2018- Protection Against Lightning

• SS 555 : 2018-” for protection against lightning” [replacement of 2010]
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Protection Measures to Reduce the Risk
• Adequate insulation of exposed conductive parts;

• Equipotentialization by means of a meshed earthing system;

• Physical restrictions and warning notices

• Lightning equipotential bonding(EB)

Protection Measures to Reduce the physical damage
• Air-termination system;

• Down-conductor system;

• Earth-termination system;

• Lightning equipotential bonding(EB);

• Electrical insulation (and hence separation distance) against the 
external LPS. 
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Fig3: Lightning Protection Zone defined by LPS
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Fig4: Lightning Protection Zone defined by SPM
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Fig 1: Procedure for deciding the need of protection and selecting protection measures

Identify the Structure to be protected

Identify the type of loss relevant to the structure

Each type of Loss , Identify and calculate the risk components 

R>Rt

Protection Needed

Install adequate LPS

Ra+Rb+Ru
+Rv>Rt

Is LPS 
installed?

Are SPM 
installed

Install other 
protection measure

Install adequate SPM

Structure Protected

Calculate new value 
of risk components

yes

NO

NO NO

yes yes

yes

NO
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Fig-2:Procedure for evaluating the cost-effectiveness of protection

Identify the value of:
▪ Structure and of it’s activities
▪ Internal Installations

It is not cost effective to adopt 
protection measures

Calculate all risk components Rx relevant to R4

It is cost effective to adopt protection measures

Calculate the annual cost CL ,total loss and cost CRL of residual loss in 
presence of protection measure 

Calculate the annual cost CPM ,selected protection measures 

CPM + CRL > CL
yes

NO
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Air Termination System

Air-Termination systems can be composed of the elements ;

➢ Rods( including  free standing Masts)

➢ Catenary wires

➢ meshed conductors 

Three basic protective methods determining the position of Air-
Termination systems ;

❖ Rolling Sphere Method

❖ Protective Angle Method
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Protection Methods
• Rolling Sphere Method

• Based on the LPL 
• No point protected ,Rolling Sphere with radius “r” touching the Structure 

adequate provision of air termination system compulsorily.
• Strike to the Side of  structure lower than 60M is Negligible, regardless of 

class of LPS
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Some Applications Of Lightning Protection
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90% Downward Negatively charged leader and 10% Downward Positively charged leader
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90% Downward Negatively charged leader and 10% Downward Positively charged leader
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Nature Of Lightning , Flashes 

➢ (Type A )Downward lightning, negatively charged leader,  
[90 ~ 95%]

➢ (Type B )Upward Lightning, positively charged leader,
➢ (Type C )Downward lightning, positively Charged Leader, 

[5 ~ 10%]
➢ (Type D )Upward Lightning, negatively  charged leader,

Note: Positively charged lightning can be 10 times more powerful 
than negative lightning, can carry 10billion volts and can strike 
more than 20 miles away from a thunder storm.
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Rolling Sphere Radius, Protection Angle, Mesh size 
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Rolling Sphere Radius, Protection Angle, Mesh size 
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PROTECTION ANGLE METHOD
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PROTECTION ANGLE METHOD
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PROTECTION ANGLE METHOD
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MESH Protection System
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MESH Protection System in Relation with Rolling Sphere
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Some example of Protection Angle, and Catenary systems
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Roof Top Equipment Protection and external LPS Separation Distance 
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Roof Top Equipment Protection and external LPS Separation Distance 
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Separation is Important for safe and efficient LPS 
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FREQUENCIES for Maintenance, Regular Check and Inspection of Installed LPS 

Engr Tint Swe, Knowledge On Lightning Protection 5212/30/2023



Materials

• Air Termination Materials

• Down Conductors

• Bonding and Fasteners

• Earthing and Test links

• Lightning Arresters

• Surge Protectors
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Some Facts about Lightning 

• People in water are more likely to hit lightning

• People in the field or rise in flat area are likely 
to hit lightning

• Lightning strike hit Males more  than females

• Four lags animals are much vulnerable than 
human or two lags animals,

• Trees shall be protected like building from 
Lightning,
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Protection Measures to Reduce failure of electrical and electronic system,
Possible protection measures < Surge Protection Measure> SPM include;

• Earthing and Bonding 
measures,

• Magnetic shielding ,
• Line routing,
• Isolating interfaces,
• Coordinated SPM 

system.
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Surge Protection Measures for Office Building
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Sharp edge tip and Round Tip of Air Terminal

• a lightning rod with a moderate blunt tip is more effective than a 
lightning rod with a sharp tip.

• The ratio of tip height to tip radious of curvature , about 680:1, 
as oppose d sharper rods or very blunt ones.
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REFERENCES:
➢ Myanmar National Building Code 2020
➢ C P 33
➢ S S 555
➢ IEC 62305
➢ Technical Handbook Erico, Designing to IEC 62305
➢ Lightning Protection Guide, 3rd Edition 2015
➢ The Arts and Science of Lightning Protection, Martin A 

Uman

➢   
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