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Abstract

Electrical distribution systems of alternating current seeks to
supply the consumer with fixed voltage, frequency and without any
distortion. This study falls in a series of studies that improves the
electrical quality. With the significant increase in applications of Power
Electronic circuits in industrial areas, particularly the three phase and the
single-phase controlled and uncontrolled rectifiers, this leads to the
emergence of harmonics in the electrical systems.

Where many researchers have sought to use different methods
to reduce harmonics in the input current wave of the rectifier, In this
study the method of passive filter connections are used, which is the most
commonly used method.

The filters that have been used in this study are connected in
parallel (shunt) with the rectifier. Where the idea of these filters to
provide a path with a very low impedance to the harmonics of the
current. These filters must be capable of withstanding rated voltage of the
system.

In this study several types of passive filters are explained and
used. Also mathematical analysis of the several types of filters and waves
are given. Filters were designed at several values of the firing angles of
the rectifier (0°,30°,45°).

The three phase and single phase rectifiers are simulated using
(MATLAB-P.S.B) program with and without connection of passive
filters. The total harmonic distortion and power factor are observed

before and after of the connection of the filters.



In this study the stress hanging over the component of the filter
and over all the filter are studied. The effect of changing the frequency of
the supply and changing the load on the total harmonic distortion are also
studied.

After passive filters connection, which are designed at
(0,30°,459) the total harmonic distortion is reduced from (22.84%) to
(3.90%,2.60%,2.46%) respectively and the power factor is increased
from (0.9647 Lagging) to (0.9668 Leading) at 0=0°, and power factor
increased to (0.9141,0.9042) Leading at a=(30°,45°) .The efficiency and
transformer utilization factor are maintained at acceptable values.

The total harmonic distortion of the input current for the single
phase bridge rectifier has been reduced from (36.79%) to (4.68%).

To assess the results of representation the three phase bridge
rectifier has be connected practically in the laboratory with the filters
which are designed at (¢=0°). The results showed a convergence of wave
forms when the fifth harmonic filter are connected (which is the most

influential).
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