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ABSTRACT

This research project categorized under the studies which take into
account the improvement of the electric power quality. The aim of electrical
distribution system is to supply the consumer with sinusoidal voltage with
fixed frequency and without any distortion.

In this research line injection technique has been developed for three-
phase bridge rectifier by the third harmonic current for reduction of the
distortion in the rectifier input current and improvement supply current
waveform. The principle of this technique is to inject the supply line by
current harmonics taken from the point before injection with reverse phase
by connecting the injection network between the AC and DC sides of the
bridge controlled rectifier.

For comparison, two injection networks have been used in this work.
The first is the conventional method with (A- Y) transformer as a injection
device and the second is the developed method with three-bidirectional
switches as a injection device. Using the conventional method, the optimum
current injection obtained when the r.m.s third harmonic current is equal to
the D.C load current and the increasing percentage of the peak current
rectifier elements was 73% compared with the without injection case, but in
case of using the developed method, the optimum current injection obtained
when the r.m.s third harmonic current equal, one third of the D.C load
current and percentage increase of the rectifier elements peak current was
23% only .

The bridge rectifier circuit has been simulated without injection circuit
and also with conventional and developed injection circuits using (Matlab-
simulation) program for multi rectifier phase angle. To assess the analytical
and simulation results, the three-phase bridge rectifier with and without
injection circuit has been connected practically in the laboratory. The
results showed a good convergence with analytical and simulation results .
The total harmonic distortion has been reduced by simulation from (24.1%)
before injection to (3.61%)for conventional Method and to (3.6%) for
developed method, and practically from (25.8%) to (4%) for conventional

Method and to (3.9%)for developed Method for(a=0), while the efficiency

has been increased from (82.3%)for conventional Method to(90.6%)for

developed method, as well as improvement of power factor from (0.98)



before injection to (0.992) for conventional Method and to (0.993)for
developed Method, in addition to improvement of the transformer
utilization factor, in that its value increased from (81%) for conventional
Method to (89.8%)for developed Method. The rectifier thyristor peak
current has been increased by simulation from (3.6A) before injection to
(6.2A)for conventional Method and to (4.4A) for developed method, and
practically from (3.7A) to (6.1A) for conventional Method and to (4.3A)for
developed Method. As a same case, the improved results have been
obtained for trigger angle (30,60).
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