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ABSTRACT

Study of lightning location is increased nowadays because of the high effect
and hazard from lightning. Several techniques were developed to detect the lightning
location. This project concentrates on the detection of a lightning location using the
interferometry method. The system consists of four parallel plate antennas. Three of
the antennas were placed at 14.5 meter apart to form two perpendicular base lines
and the fourth is diagonally located at 75.58 meter distance away from antenna 2.
The azimuth and elevation angle of the radiation source are determined by a set of
three antennas, the fourth antenna is used to determine the exact position of the
radiation source. The lightning signal was detected and recorded using Lecroy
oscilloscope and the data obtained by all antennas were analyzed using the Matlab
software. The system was controlled remotely using TeamViewer software to make
work easy and more reliable. This project has detected only one lightning signal that
can be analyzed. This situation happened because of the low probability of having a
coincidence of lightning strike at location of the antennas. The result of the analysis
is the azimuth and elevation angle and X-Y-Z location of the lightning signal

detected. In general, the objective of present study was successfully achieved.
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ABSTRAK

Pengajian berkenaan dengan lokasi kilat semakin meningkat pada masa kini
disebabkan kesan kilat serta bahaya yang terhasil dari kilat. Beberapa teknik untuk
mengesan lokasi kilat telah dicipta. Projek ini akan menekakan berkenaan
pengesanan lokasi kilat menggunakan interferomtri teknik. Sistem ini menggunakan
empat plat antena yang selari. Tiga antena telah diletakkan 14.5 m antara satu sama
lain untuk membentuk dua garisan bersudut tepat dan antena ke-empat telah dipasang
75.58 m dari antena 2. Sudut azimuth dan ketinggian dari sumber radiasi diperolehi
dari tiga antena yang berdekatan dan antena ke-empat berfungsi untuk menentukan
lokasi X-Y-Z kilat. Signal dari kilat dikesan dan direkod menggunakan osiloskope
Lecroy dan data yang diperolehi di analisis menggunakan perisian Matlab. Sistem
pengesanan lokasi kilta ini menggunakan sistem kawalan jarak jauh menggunakan
perisian  TeamViewer untuk memudahkan kerja serta  meningkatkan
kebolehpercayaan sistem. Projek ini hanya dapat mengesan satu sumber dari kilat
yang boleh dianalisis. Keadaan ini mungkin disebabkan lokasi antena yang dipasang
dan kebarangkalian bilangan sambaran kilat dikawasan berkenaan. Keputusan dari
analisis ialah sudut azimuth, sudut ketinggian dan koordinat X-Y-Z kilat. Umumnya,

objektif projek ini telah dicapai.
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CHAPTER 1

INTRODUCTION

1.1  Background

Since the world began, at almost every minute, lightning occurs over the face
of the earth. Lightning is one of the amazing and beautiful phenomena in the world.
Lightning produces its own style of light which can occur from the cloud to cloud, or
from cloud to earth. Lightning produces very high current that is powerful enough to
dig deep holes on earth, easily cut trees, move a car hundreds of feet, set fire to
homes, kills human being, and so forth. Besides that, in the power system, lightning
is a single largest cause of fault. It creates transient, and outages which disrupt
electric power service and it is also a major effect of electromagnetic interference for

electronic system.

Malaysia is located at 1°7° N in latitude and 100° - 119° in longitude which is
in area of high level lightning activities. Therefore, the information on thunderstorm
occurrence and local lightning flash characteristics are required. The information
allow utility to minimize outage time, improve services reliability, decrease public
safety hazards and so forth. Besides that, the information can be used to determine
the lightning protection level at that location which can provides reduction in cost for

lightning protection.



There are various techniques used nowadays to locate lightning and to
determine various parameters produced from lightning. Each technique provide its

own claimed performances.

1.2  Objective of Project

The objectives of this project is to understand the interferometry technique
related to lightning location, to enhance the existing lightning locating system and to

determine the lighting location from the system.

1.3  Scope of Project

In order to achieve the objective of the project, there is one scope that has
been outlined. The scopes of this project is focused on the interferometry lightning

locating system using four antennas.

1.4  Report Outline

This report consists of five chapters. The first chapter discusses the objectives
and scope of this project as well as the summary of works. While Chapter 2 discusses
more on theories and literature reviews that have been studied related to the project.
It discussed interferometry system for lightning location. In Chapter 3, the discussion
will be on the methodology of this project. In Chapter 4, the results and discussion of
the project are discussed. The last chapter focuses on the conclusion and

recommendations for further studies.



1.6  Summary of Works

The project began with a study on the interferometry system and the
requirements for lightning locating system. Then follow the performance checking
and troubleshooting of the previously developed system was carried out. After the
troubleshooting and improvement of the system, the experiment to detect the
lightning location was conducted. The results from the experiments were used in the

analysis using Matlab programming.
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