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ABSTRACT 

This thesis presents an implementation of a current source full bridge parallel active 

filter for minimizing the input current distortion in a single phase system feeding a 

nonlinear load. In this work, the switching frequencies for active power filter are 

varied to observe the input current waveform and the total harmonic distortion. In this 

method, a current source active power filter is used to inject an equal but opposite 

current to mitigate the distortion of the input current. The input current after the 

mitigation process will be nearly shaped as a sinusoidal and in phase with the supply 

voltage. Unipolar pulse width modulation technique is used to generate the switching 

signal to control the insulated gate bipolar transistor (IGBT) in the proposed active 

power filter. From the simulation result, the input current waveform after the 

mitigation was nearly shaped as a sinusoidal and the total harmonic distortion values 

become smaller (less than 5%) when the switching frequencies were increased. In 

order to study the operation and the effectiveness of the rectifier circuit with the 

proposed active power filter in reducing the harmonic was simulated using 

Matlab/Simulink. 

IV 



TABLE OF CONTENTS 

CHAPTER 

1 

2 

3 

4 

TITLE 

DECLARATION 

ACKNOWLEDGEMENT 

ABSTRACT 

TABLE OF CONTENTS 

LIST OF FIGURES 

LIST OF TABLE 

LIST OF ABBREVIATIONS , 

INTRODUCTION 

1.1 BACKGROUND OF STUDY 

1.2 PROBLEMS STATEMENT 

1.3 OBJECTIVES 

1.4 SCOPE OF WORK 

1.5 THESIS ORGANIZATION 

LITERATURE REVIEW 

2.1 FILTERS 

2.2 CONVERTERS 

2.3 SWITCHING TECHNIQUES 

2.4 POWER SWITCHES 

METHODOLOGY 

3.1 INTRODUCTION 

3.2 CIRCUIT DESIGN 

3.3 PROPOSED APF 

3.4 CONTROL CIRCUIT 

RESULTS AND DISCUSSIONS 

4.1 MATHLAB/SIMULINK 

4.2 DISCUSSIONS 

PAGE 

ii 

iii 

iv 

V 

vii 

ix 

X 

1 

2 

3 

3 

4 

6 

12 

18 

22 

27 

27 

29 

32 

36 

46 



CHAPTER 1 

INTRODUCTION 

1.1 BACKGROUND OF STUDY 

Nowadays, people really concern about power quality supply by the utility 

company. This is because electronic equipment very sensitive to power 

changes. This problem happens because of the harmonic Effect. A harmonic 

is a sinusoidal wave component having a frequency that is an integer 

multiple of the fundamental frequency. It can be represented by a Fourier 

series of pure sinusoidal waves which contain the fundamental frequency 

wave and its multiple called harmonics [2]. 

Harmonic distortion refers to the distortion factor of a voltage or current 

waveform with respect to a pure sine wave [3]. Most current distortion is 

generated by electronic loads, also called non-linear loads. Current distortion 

affects the power system and distribution equipment. It may directly or 

indirectly cause the loads destruction. Another indirect problem introduced 

by current distortion is called resonance. Certain current harmonics may 

excite resonant frequencies in the system. This resonance can cause 

extremely high harmonic voltages, possibly damaging equipment. Voltage 

distortion, on the other hand, directly affects loads. Distorted voltage can 

cause motors to overheat and vibrate excessively. It can also cause damage 

to the motor shaft. Even non-linear loads are prey to voltage distortion. Not 

only that, the large number of the power switches in a circuit can contribute 

a large power losses and switching stress [4]. 

Generally, there are two methods have been studied to solve harmonic 

current problem. Traditionally, a passive filter can be used to reduce the 

current from one or two specific harmonics. The passive filter elements are 
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