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ABSTRACT 

Voltage stability is an important factor to be considered in power system operation and 

planning since voltage instability would lead to system collapse. Furthermore a stable 

system contributes to reliability and reduction in system loss. Therefore voltage stability 

analysis is important in order to identify critical buses to enable certain measures to be 

taken to avoid any incidence of voltage collapse. 

This project focused on shunt capacitor injection that is used to prevent voltage collapse 

or instable. To validate the feasibility of the shunt capacitor injection method, 14-bus and 

30-bus IEEE test system will be consider as a case study. All simulation was done by 

MATLAB 7.0. 

ii 



TABLE OF CONTENTS 

PAGE 

ACKNOWLEDGEMENT 

ABSTRACT 

TABLE OF CONTENTS 

LIST OF FIGURES 

LIST OF TABLES 

LIST OF GRAPH 

SYMBOL AND ABBREVIATIONS 

1 

ii 

iii, iv & v 

vi 

vii 

viii 

ix 

CHAPTER 1 

1.1 

1.2 

1.3 

1.4 

CHAPTER 2 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

CHAPTER 3 

3.1 

3.2 

INTRODUCTION 

Background 

Objective 

Scope of Work 

Thesis Organization 

POWER FLOW ANALYSIS 

Introduction 

Bus Classification 

Power Flow Analysis 

Data Preparation 

Busdata and File-busdata 

Linedata and File-linedata 

Newton Raphson Power Flow Solution 

BASIC STABILITY THEORY 

Introduction 

Power System Stability 

1 

2 

2 

3 & 4 

5 

6 

7-9 

9 

9 

10 

11-15 

16 

16-17 

i i i 



3.3 

3.4 

CHAPTER 4 

4.1 

4.2 

Voltage Stability 

PV Curve and QV Curve 

3.3.1 PV Curve 

3.3.2 QV Curve 

SHUNT CAPACITOR 

Method to Supply VAR 

Location of Shunt Capaci 

4.3 

4.2.1 Group Capacitor Bank 

4.2.2 Branch Capacitor Bank 

4.2.3 Local Capacitor Bank 

System Benefits 

18-20 

21 

21-22 

22-23 

24-25 

26 

27 

27-28 

28-29 

CHAPTERS 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

CHAPTER 6 

6.1 

6.2 

METHODOLOGY 

Introduction 

Study framework 

The Earlier Stage of Study 

Data Collection 

Data Analysis 

Flow chart of the Matlab Program. 

RESULTS AND DISCUSSION 

Introduction 

Simulation Result 

6.2.1 Simulation for IEEE 14-Bus System 

6.2.2 Simulation for IEEE 30-Bus System 

30 

30 

30 

30 

31 

31-32 

33 

34-36 

36-39 

CHAPTER 7 

7.1 

7.2 

CONCLUSION AND FUTURE DEVELOPMENT 

Conclusion 40 

Future Development 40 

iv 


