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ABSTRACT

This thesis presents the implementation of AC-DC single phase matrix converter with
reduced switch count and unity power factor wave shaping current control loop. Basic
operation of rectifier by using PWM was used to calculate the switch duty ratio to
synthesis the output. Safe commutation strategy was implemented to avoid voltage
spikes due to inductive load. The reduce switches were proposed after analyze the all
operation in switching scheme; AC state, safe commutation strategy and power factor
correction making it less complexity. A current control (CCL) using standard
proportional integral control was used to develop power factor correction to correct
the pulsating nature of the input current to almost unity power factor form with low
total harmonic distortion (THD) level well below the acceptable limit that was defined
in the IEEE 519 Std. Active current wave shaping control was used to ensure the
supply current waveform could perform corrections making it continuous, sinusoidal
and in phase with the voltage supply. Prior to its practical realization a computer
simulation model is developed to investigate the behavior of the SPMC using
MATLAB/Simulink. Selected simulations results are presented to verify proposed

operation.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND OF STUDY

The AC-DC converter is by far the largest group of power switching circuits applied
in industrial applications [1-3]. Conventionally, AC-DC converters which are also
called rectitiers are developed using thyristors and diodes to provide uncontrolled and
controlled dc power with unidirectional and bi-directional power flow [4]. However,
this development has their weakness due to high total harmonic distortion, poor
quality of power factor, and causing current distortion at main input AC, and slow
varying a ripple at output DC load end, requiring large size ac and dc filters. Because
of severity power quality problem some other options such as passive filters [5] and

active filters [6] have been extensively developed to solve this problem [7].

Matrix converter has been described to offer “all silicon” solution for AC-AC
conversion, removing the need for reactive energy store component used in
conventional rectifier-inverter based system. It has distinct advantage of affording bi-
directional power flow with any desired number of input and output phases. By proper

modulation, it may be possible to generate various types of input [7].

In this work, the AC- DC controlled rectifier is developing by SPMC topology with
suitable switching scheme where IGBTs act as main switching devices for all purpose.
Apart from converting AC to DC, investigation also carried to improve a power factor
and commutation problems that leads to voltage spike that will present for controlled
rectifier operation incorporated with PFC is analyses and investigated to improve the
power factor up to unity power factor and also reduce the number of switch to reduce

the complexity of the circuit.



