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Abstract

The rapid development of semiconductor devices with high
frequency and power over the past two decades has led to an increase in
their use in power converters in general and voltage source inverters
applications in particular. This was accompanied by the development of new
technologies to control the generation of triggering pulses, the main
objective of which was to control the output voltage of the inverters
effectively and with high quality by increasing the fundamental in the output
waveform and reduce the harmonics associated with it. Therefore, this
research deals with some of these technologies.

In this research three different types of Pulse Width Modulation
(PWM) have been studied, which are: Sinusoidal PWM, Third Harmonic
Injection PWM and the space vector PWM in a three-phase voltage source
converter (inverter), and compared in terms of DC source utilization, or in
other words the amount of the maximum fundamental output wave when the
input voltage is constant.

The study included simulation of the three technologies using
(MatLab / Simulink) program and confirmed that there was an increase of
(15.4%) in the utilization factor from the DC source when using the
techniques (SVPWM and THIPWM) compared to SPWM technology.

The study also included a practical verification of some simulation
results, as the SVPWM technology was practically achieved in the
laboratory by generating triggering pulses by programming an (Arduino
Uno ATmega 328) microcontroller and using it to drive and operate the
inverter (7ED020E12-FI-W2) provided by Infineon company. It has shown

that the practical results are very consistent with the simulation results.



University of Mosul

College of Engineering

Maximizing the DC Utilization in Inverter
Circuit Using Pulse Width Modulation
Technique

Firas Salim Hamid Hayawi

Project in Higher Diploma of Science
In Electrical Engineering

Supervised By

Dr. Yasir .M .Y Ameen

2019A.D 1441 A.H



