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ABSTRACT

The objective of the thesis is to model, simulate and analyze
the bias voltage control method for improving the power
factor of AC/DC single-phase converter systems. Also, a
comparison between this method and other methods for
improving the power factor is presented. The thesis consists of
five chapters as follows. Chapter ) reviews the principal types
of converter systems, main disadvantages of AC/DC
converters, concept of power factor of AC/DC converters, and
power factor improvement techniques of AC / DC converters.
Chapter Y introduces the basic concept of the bias voltage
control method and its principle of operation. The circuit
configurations of different modes are presented. A
SIMULINK model for the system under study is developed
using the SIMULINK blocks and tools under MATLAB
software package. The results of operating the system under
study with different modes have been obtained in order to
check the validity of the SIMULINK model. Chapter ¥
presents the performance of the bias voltage controlled single-
phase converter, the effect of varying several system
parameters, namely firing delay angle, turns ratio of the bias

voltage transformer, and loads types such as resistive,



inductive, resistive plus battery source, impedance plus
battery source and dynamic load. Chapter ¢ introduces a
comparison between the different systems of power factor
Improvement. These systems are the extinction angle
controlled system, symmetrical angle controlled system and
the bias voltage controlled converter system with respect to
the single-phase conventional converter system. Finally,
Chapter © presents a summary of the thesis and its results.
These results indicate that the bias voltage control technique
has many advantages, such as:
V. Improve power factor of the AC / DC converters.
Y. Less harmonics generation.
¥. Applicability over a wide range of loads of different
types and ratings.
¢, Simpler configuration, due to using a simple control
schemes.

¢, Stable and reliable operation.
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