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Abstract:
Data processing devices such as a computer typically feature a diode bridge rectifier at the front end of
the power circuit. The diode bridge rectifier, in conjunction with its capacitive filter is a nonlinear load.
The device draws current with a high crest factor and rich in harmonics. These harmonic currents cause
power quality problems. Such problems have prompted the development of unity power factor
rectifiers, which use active current shaping techniques to draw sinusoidal current from the supply.
However, such unity power factor rectifiers have not become popular in commercial data processing
devices. Incorporating unity power factor rectifier in every device would lead to additional cost. Power
quality problems become noticeable only in places where the loading by the data processing devices is
substantial part of the total load. There is not enough incentive for the manufacturers to incorporate
unity power factor rectifier with every device. Moreover, consumers usually place higher premium in
processor speed, memory size, etc.

This thesis presents an alternative approach to solve power quality problems in such scenarios, only
when the problems become severe and cause persistent malfunction. The proposed Utility Line Current
Conditioner is based on a boost type ac to ac converter topology. The converter would act as an
interface between the supply line and the non-linear load. The boost ac-ac converter is adapted to
perform line current control in a single-phase line, loaded by a rectifier load. An inner average current
control loop and an outer voltage control loop are used to perform the active wave shaping function.

This thesis presents detailed analysis of the basic converter topology, principle of operation, defining
equations and design techniques. The dynamic models incorporate high frequency small signal model
for the current control loop and a low frequency model for the voltage control loop. The modeling
technique is versatile and could be directly applied to ac to dc unity power factor rectifiers as well.
Dynamic performance characteristics of the overall system are discussed. Experimental results for a
prototype 750 W converter are presented. 
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