PULSE WIDTH MODULATION (PWM)
CONTROLLED VOLTAGE SOURCE INVERTER (VSI)
FOR ACTIVE FILTERING APPLICATIONS

Thesis is presented in partial fulfillment for the award of the
Bachelor of Electrical Engineering (Honours)

UNIVERSITI TEKNOLOGI MARA

NORHANIZA BT. MUHAMAD
Faculty of Electrical Engineering
UNIVERSITI TEKNOLOGI MARA
40450 Shah Alam

Selangor Darul Ehsan




ACKNOWLEDGEMENT

In the name of ALLAH, the Beneficent and the Merciful. It is the deepest sense of
gratitude of the Al — Might ALLAH who gives strength and ability to complete this

project.

I would like to take this opportunity to express my most gratitude and appreciation to
my project supervisor Prof. Madya Dr. Mohamad Fadzil B. Saidon for their guidance,
advise and effort in -making the completion of this project possible. Also wish to

express my heartiest thanks to lectures and technicians in the laboratory.

Lastly, not least, thanks to all my friends and many other who somehow or other had

helped me directly or indirect in successful of my project.

iii



ABSTRACT

Power conversion deals with the process of converting electric power from one form
to another. The power electronic apparatusgé performing the power conversion are
called power converters. The power conversion is achieved using power
semiconductor devices, which are used as switches. The power devices used are SCRs
(or thyristor), triacs, power transistors, power MOSFETs, IGBTs, and MCTs (MOS-
controlled thyristors). The power converters are generally classified as; AC-DC
converters (phase-controlled converters), Direct AC-AC converters (cycloconverters),
DC-AC converters (inverters), DC-DC converters (choppers, buck and boost
converters). However the circuit that changes the characteristic of electrical energy
from one form to another. gire"tend to generate harmonic distortion in the supply
source. Therefore the solution of this problem by using the active filters within the

converter (rectifier-boost) or active filter extemal the converter (APF). |

This paper presents a study of a voltage source inverter (VSI) suitable for use in
active filtering applications. The model of the active filtering is simulated with the
- help of MATLAB/SIMULINK package. It employigng sinusoidal pulse width
modulation (SPWM) technique-is given for evaluation and validation of the proposed

concept.
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CHAPTER 1

INTRODUCTION

Power electronics is an established technology that bridges the power industry with its
need for fast controllers, and the semiconductor industry with its attempt to produce
devices with greater power handling capabilities. In essence, what power electronics
does is to condition the power from a supply to suit the needs of the load. The main

element of power electronics is the semiconductor switch [1].

Power electronics combine power, electronics, and control. Control deals with the
steady state and dynamic characteristics of closed-loop systems. Power deals with the
static and rotating power equipment for the generation, transmission, and distribution
of electric power. Electronics deal with the solid-state devices and circuit for signal
processing to meet the desired control objectives. Power electronics may be defined
as the applications of solid-state electronics for the control and conversion of electric

power.

Power electronics is based primarily on the switching of the power semiconductor
devices. With the development of power semiconductor technology, the power
handling capabilities and the switching speed of the power devices have improved

tremendously.

The main task of power electronics is to control and convert electrical power from one
form to another. Power electronics has applications that span the whole field of
electrical power systems, with the power range of these applications extending from a
few-VA/Watts to several MVA/MW.



