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ABSTRACT

The problem of losses in power transmission lines these days has been one of the popular
topics in the power system field. This problem needs to be overcome due to the increasing of
power demands nowadays. This problem may lead to voltage instability. Highly loaded increases
may lead to voltage instability. The voltage collapse minimizes the voltage magnitudes on which
cause the system to be unable to distribute enough power according to the demands. Due to this

phenomenon, losses in power generation especially highly loaded lines are very concerned.

This thesis presents the Firefly Algorithm (FA) Method’ in((minimizing loss in the
transmission lines in power systems. This algorithm method: is 'idéiillized by some of the
characteristics of fireflies. -The improvement of the voltage sfability will be proved by
determining the best size of Static Var Compensator (SVC) tb be injected through the bus
system. This study will involve MATLAB programming simulation to solve the analytical
mathematic modeling showing the method proposed in this paper. A 30-bus IEEE Reliability
Test System (RTS) is utilized as the test specimen. Results obtained from the experiment
indicated that the proposed FA to optimize the sizing and location for SVC installation managed

to minimize the loss.
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1.1

CHAPTER 1

INTRODUCTION

Overview

The problem of high losses in power transmission lines nowadays has been
one of the popular topics in the power system field. This problem needs to be
overcome due to the increase of power demands nowadays. This problem may
lead to voltage instability. This thesis is focusing on improving the power
transmission losses with the installation of a Static VAR Compensator (SVC), one
of the Flexible AC Transmission Systems (FACTS) devices.

It is important to minimize the losses at the same time stabilizing the
voltage. There are a few methods implemented by past many researches on how to
minimize the losses. This thesis introduces one of the new methods in
optimization, termed as Firefly Algorithm. This method is invented by a Senior
Research Scientist, Xin-She Yang [1]. This algorithm is used to determine the
optimal sizes of SVC to be installed in order to minimize the transmission loss in

power system.

e This method is tested on the 30-Bus IEEE Reliability Test System (RTS)

on Bus No. 26. Bus No. 26 is chosen since it is the weakest bus in the system [2].
Hence, the total transmission loss before the installation of SVC at bus 26 will be



