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ABSTRACT

A power converters incorporates an array of power switching devices that helps to
convert and control electrical energy transformations under the guidance of control
electronics. The general classification of converters on functional basic includes ; AC -
DC converters ( rectifier) , DC — DC converter (Chopper) , DC — AC converter (inverter)
and AC — AC converter at the same frequency ( AC controller ) or different frequency (
Cyclo — converter ) . Often a practical power electronic system may combine one or more

forms of circuit to achieve the final conversion process.

This report is concerned on the modeling and simulation to facilitate the study on the
behavior , switching strategy , and control of the sinusoidal pulse width modulation
voltage source inverter (SPWM-VSI) for active filter applications. The simulation of the
circuit where carefully done with two different software simulation package in the form
of PSPICE and MATLAB/SIMULINK. This is to ascertain the accuracy of the
simulations in the absence of a complete experimental verification. Using the same
topology the operation of a controlled rectifier and inverter were presented illustrating the
behaviour of an active filter with its bidirectional power flow capabilities.- The result

obtained using both the simulation tools are as presented..
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1.1

CHAPTER 1

INTRODUCTION

The historical progress in power electronics applications originates with the
development and introduction of the by the General Electric Company in 1957.
Progress of power semiconductor devices along with microcomputer

developments have resulted in the proliferation of power electronic application.[1]

Power electronics refers to control and conversion of electrical power by power
semiconductor devices wherein these devices operate as switches. Advent of
silicon-controlled rectifiers, abbreviated as SCRs, led to the development of a new
area of application called the power electronics. Prior to the introduction of SCRs,
mercury-arc rectifiers were used for controlling electrical power, but such rectifier
circuits were part of industrial electronics and the scope for application area
spread to many fields such as drives, power supplies, aviation electronics, high

frequency inverters and power electronics originated.[2]

MAIN TASK OF POWER ELECTRONICS

géwer 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. The main task of power electronics is to control
and convert electrical power from one form to another. The four main forms of

conversion are:



