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ABSTRACT 

Economic Dispatch (ED) is very critical and essential part in electrical power system 

since it gives impact to the total generation cost of the system. The objective of ED is to 

obtain the minimum total generation cost with optimal power generator output while 

satisfying several constraints. In order to achieve the ED objective, an optimization 

technique will be required to find the optimal combinational power generator output of 

the system. In this study, an optimization technique called Particle Swarm Optimization 

(PSO) had been applied in solving ED problem. Two main variants, known as 

Constriction Factor (CF) and Inertia Weight Factor (IW) are adopted in this study as the 

optimization technique. A comparison had been done between these two variants of the 

PSO algorithm to identify which is the best variant of PSO in solving the ED 

optimization problem in power systems. To evaluate the proposed method, a six unit 

generating power system was tested in order to obtain the minimum cost of generator. 

PSO algorithm used in this study was implemented by using MATLAB 7.6.0 (Pv2008a). 

The experimental results show that the Constriction Factor PSO method has the 

capability for obtaining higher-quality solutions in solving the ED problem while at the 

same time have good performance in terms of to minimize total generation cost and have 

shorter time taken in optimization process. 

iii 



TABLE OF CONTENT 

CONTENTS 

DECLARATION 

ACKNOWLEDGEMENTS 

ABSTRACT 

TABLE OF CONTENT 

LIST OF FIGURES 

LIST OF TABLES 

CHAPTER 1: INTRODUCTION 

1.1 Overview 

1.2 Problem Statement 

1.3 Objectives 

1.4 Scope of Work 

1.5 Thesis Organization 

CHAPTER 2: LITERATURE REVIEW 

2.1 Introduction 

2.2 Economic Dispatch Basic Theory 

2.3 Economic Dispatch Constraints 

2.3.1 Inequality or Generation Limits Constraint 

2.3.2 Power Balance Constraint 

2.3.3 Total Power Losses, PL 

IV 



2.4 Solving Techniques in ED Problem 10 

2.5 Particle Swarm Optimization Method 11 

CHAPTER 3: METHODOLOGY 13 

3.1 Introduction 13 

3.2 Particle Swarm Optimization Algorithm 13 

3.2.1 Particle Swarm Optimization Main Variants 14 

3.2.2 Particle Swarm Optimization Pseudo Code 17 

3.2.3 PSO Initialization Process 19 

3.2.4 PSO Optimization Process 19 

3.3 Experiment Design 21 

3.4 MATLAB Application 23 

3.4.1 MATLAB Overview 24 

3.4.2 Overview of the MATLAB Environment 24 

3.4.3 The MATLAB System 25 

3.4.4 Application of MATLAB Function 27 

CHAPTER 4: RESULTS AND DISCUSSION 33 

4.1 Introduction 33 

4.2 PSO Parameter Settings 33 

4.3 Unit Generation Parameter 34 

4.4 Comparison of Average Generation Cost 35 

4.5 Comparison of Average Computation Time 37 


