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ABSTRACT

Modern electric energy are generated from generating station and it deliver to the
customer through transmission and distribution network. Most electrical equipment such as
motors, lamps and heaters required constant voltage in order to operate. Transmission and
distribution system are not required to carry active power but it must also carry magnetizing for
inductive load at consumer side. It is essential that the generator at generating station produce
active and reactive power. In order to supply and produce reactive power, shunt capacitor are
widely used. There are several benefit of shunt capacitor installation in distribution system such
as reactive power compensation, power factor correction, system capacity released , power
support , reduction in loss and voltage improvement. In this study, the placement of shunt
capacitor and optimal capacitor size will be carried out. The result are then compare with others
technique in term of capacitor installation cost saving. In this study, loss reduction and voltage
profile improvement are studied. It is shown that almost 14% of the losses contribute at
distribution system. It also very important to determine the appropriate location of capacitor in
order to reduce the system power loss and total capacitor cost. In this study, the main objective is
to find the optimal capacitor placement using a new meta-heuristic approach, Harmony Search
Algorithm in radial distribution system which is then to reduce power loss and improve the
system voltage profile. Simple backward forward sweep power flow is used to determine the
power flow in the system. The performance of proposed algorithm is test using 9 bus system and

compare with other meta-heuristic approach, Particle Swarm Optimization.
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ABSTRAK

Tenaga elektrik moden yang dijana daripada stesen janakuasa dan ia disalurkan kepada
pelanggan melalui rangkaian penghantaran dan pengedaran. Peralatan yang elektrik seperti
motor, lampu dan pemanas memerlukan voltan malar untuk beroperasi. Penghantaran dan sistem
pengagihan tidak hanya memerlukan kuasa aktif tetapi ia juga memerlukan kuasa kemagnetan
untuk beban induktif di bahagian pengguna. la adalah penting bahawa stesen janakuasa
menghasilkan kuasa aktif dan reaktif. Untuk membekal dan menghasilkan kuasa reaktif,
kapasitor pirau digunakan secara meluas. Terdapat beberapa manfaat daripada pemasangan
kapasitor pirau dalam sistem pengagihan seperti pampasan kuasa reaktif, pembetulan faktor
kuasa, kapasiti sistem , sokongan kuasa, pengurangan kerugian dan peningkatan voltan. Dalam
kajian ini, penempatan kapasitor pirau dan saiz kapasitor optimum akan dijalankan. Hasilnya
kemudian akan dibandingkan dengan teknik lain dalam bentuk penjimatan kos pemasangan
kapasitor. Dalam kajian ini, pengurangan kerugian dan peningkatan profil voltan dikaji. Ia
menunjukkan bahawa hampir 14% daripada kerugian disumbangkan di dalam sistem
pengagihan. la juga amat penting untuk menentukan lokasi yang sesuai kapasitor dalam usaha
untuk mengurangkan kehilangan sistem kuasa dan jumlah kos kapasitor. Dalam kajian ini,
objektif utama ialah untuk mencari penempatan optimum kapasitor menggunakan pendekatan
baru,iaitu Harmoni Search Algorithm di sistem pengagihan yang kemudian digunakan untuk
mengurangkan kehilangan kuasa dan meningkatkan profil voltan sistem. Backward/ forward
sweep power flow digunakan untuk menentukan aliran kuasa dalam sistem. Prestasi Algoritma
yang dicadangkan itu diuji menggunakan 9 bas sistem dan dibandingkan dengan pendekatan lain,

iaitu Particle Swarm Optimization.
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CHAPTER 1

1. INTRODUCTION

1.1 Background

Voltage stability is very important in modern power system when utility
operate their system at higher and higher load. As the result, it will increase the
active and reactive power loss in the system. Study has shown that almost 13% of
loses in the system are cause at distribution system an increase in active power, it
represent by loss in saving while increase in reactive power loss, it would cause
system voltage to drop. Instability may arise from the heavily loaded distribution

system.

Now days, capacitor bank are used in distribution system to reduce the active
and reactive power loss, increase feeder function as well as it would allow more
loads to be install at the respective feeder. Along with voltage drop and power losses,
the increase in electricity demand which require upgrading the infrastructure of the
distribution system. Shunt capacitor can be of great help to improve or upgrading the
infrastructure. The other main advantage that can archive from the capacitor

allocation summarized as below:

a) Transmission and Transformation kVA capacity release



b) Overall system peak-load reduction

c¢) Annual system energy losses reduction.

Distribution system are inherently unbalance for several reason. One of the reasons is
cause by single and three-phase loads supply scheme. Secondly, the phases of the
transmission line are unequally loaded. Harmony Search Algorithm (HSA) has been

proven to handle the optimization problem of any complexity.

1.2 Objectives

This research aims are;
a) To review and identified the optimization technique for optimal

capacitor placement in radial distribution system.

b) To find the optimal capacitor placement using Harmony Search
Algorithm.
c) To compare the result/performance of Harmony Search Algorithm

with Particle Swarm Optimization technique..

1.3 Scope

The scopes of this Project were categorized as below:

a) Identified the several meta-heuristic techniques for optimal capacitor
placement in radial distribution system.

b) Calculate the load flow using backward/forward sweep power flow to

employed power flow simulations. .



c) Compare the performance /result Improved Harmony Search

Algorithm with Particle Swarm Optimization (PSO) technique.

1.4  Report Outline

Chapter 1 address the motivation of this thesis, challenges, its objective
encountered to achieve the goal of this study. Chapter 2 will be review area covered
by this study. The heuristic method, capacitor placement and sizing problem, and
power flow algorithm (RDPF) adopted in this report are also covered in this chapter.
In addition, the advantages of Harmony Search Algorithm over the Particle Swarm
Optimization (PSO) are reported in this chapter. The system components such as
load model, transmission model, capacitor model are cover in Chapter 3. In Chapter
4, it discussed more on the implementation and problem solution develop in this
works. The result of the simulation and programming are then discussed more in
Chapter 5. The recommendation and future works proposed are explained throughout

Chapter 6.
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