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ABSTRACT 

 

 

 

 

 Due to the high lightning activity in Malaysia, a good and robust lightning 

protection system (LPS) is required and this system has to be evaluated based on actual 

influencing parameters. This work describes the development and results of a computer 

based software for the evaluation of lightning occurrences on a structure. Lightning 

Protection System Design is a software that allows designers to design a lightning 

protection system for a particular building or structure. The work discusses on the 

relevant algorithms to compute the lightning strike probability on a given structure.  

The program was written in Python and a very simple guided user interface using 

Visual Basic.NET. It also provides the flow chart in designing and computing the 

protection system.  The software is based on 3 dimensional modeling implementing 

the electro geometrical model of lightning stroke on the structures that requires 

protection. The work also evaluates different building structure with different 

protection levels to calculate the probability of lightning strike.  
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ABSTRAK 

 

 

 

 

 Kertas ini menerangkan pembangunan dan keputusan perisian berasaskan 

komputer untuk penilaian kejadian kilat untuk struktur. Sistem Perlindungan Kilat 

Design adalah perisian berasaskan program yang membolehkan pereka untuk mereka 

bentuk sistem perlindungan kilat untuk bangunan atau struktur tertentu. Kertas ini akan 

membincangkan algoritma berkenaan untuk kilat mogok kebarangkalian pada struktur. 

Program ini ditulis dalam Python dan antara muka pengguna yang amat mudah 

dipandu menggunakan Basic.NET Visual. Ia juga akan menyediakan carta alir dalam 

mereka bentuk dan pengiraan sistem perlindungan. Perisian ini adalah berdasarkan 

kepada 3 model dimensi melaksanakan model elektro geometri sambar kilat ke atas 

struktur yang memerlukan perlindungan. Oleh kerana aktiviti kilat yang tinggi di 

Malaysia, sistem perlindungan kilat yang baik dan teguh (LPS) diperlukan dan sistem 

ini perlu dinilai berdasarkan parameter mempengaruhi sebenar. Kertas ini juga menilai 

struktur bangunan yang berbeza dengan tahap perlindungan yang berbeza untuk 

mengira kebarangkalian kilat.  
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

Lightning is a natural phenomenon which is unavoidable and as of great concern 

for mankind. The effects of lightning including impacting human safety, electronics 

devices and AC power system equipment failure. [1].  

 

Due to the high thunderstorm days recorded in Malaysia, probability of lightning 

striking in Malaysia is relatively high. [3]Therefore, since it is unavoidable, a proper 

lightning protection system is required for structures, buildings and AC power system 

related equipment. This is to prevent any hazard or electrical nuisance tripping due to 

lightning impulse current 

 

 

1.1 Background  

 

For this project, literature review on the ground flash density (GFD) and the 

thunderstorm days in Malaysia is to be done. These values are vital for lightning protection 

system design and determine the amount of lightning strike on a structure.  

 

Furthermore, statistical methods such as probability density function are being 

utilized to perform the random calculation along with other algorithms. A few case studies 

were done to evaluate the software and the effectiveness of lightning protection system 

(LPS). Any assumptions or conclusions upon evaluating are discussed further in the 

report. 
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1.2 Problem Statement  

 

Malaysia has generally high thunderstorm days due to its location at the equator. 

This resultant in having more lightning activity across Malaysia and higher probability of 

lightning striking on buildings compared to other countries.  

 

Hence, a good and robust lightning protection system (LPS) is required to arrest 

the lightning and providing the best path to be grounded. Currently, consultants prefer to 

use rule of thumb and 2D drawings to design the placement of lightning arrestors.  

 

Design is basically done on placing at the edges of building and according to cost 

or budget given. Some consultants only use rolling sphere method which only gives results 

of possible point of strikes and no information on probability of strikes at the individual 

points. Neither proper risk evaluation nor lightning simulation are done to structures 

before designing the LPS.  

 

This has been the motivation for the project in order to provide a better protection 

system against lightning for mankind. Besides that, most of the software available is more 

suitable for overhead transmission lines. 

 

 

 

1.3 Objectives 

 

The objectives of this project are; 

 To develop a software which able to design a lightning protection system 

for a building based on actual lightning characteristics. 

 To develop algorithm of lightning simulation  

 To study on the inclusion of lightning protection and the effectiveness 

level based on protection levels or locations. 
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1.4 Scope of study 

 

The scope of study of this project covers the following;  

 To understand the algorithm of lightning striking and implementation 

 To evaluate the LPSD with various structure with different levels of 

protections and provide advice on protection level 

 To determine probability of lightning striking with varying building height 

and area 
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