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ABSTRACT

In this thesis, the line injection technique is applied dependent on
four suggested injection networks. The injection networks is tuned at
the second harmonic frequency. The rectifier circuit with the injection
networks is used to drive a DC motor and improve the input power
quality. The input current harmonics are reduced and the power factor
is improved using the suggested networks. THD is reduced by (72%)
at various values of firing angle (o) and the PF improved by (10-30)%
using the first suggested network, while in the second suggested
network, the THD is reduced by (88%) with PF closed to unity for
various values of (a) with speed control the DC motor.

Two back to back thyristors are connected in series with the
injection network (third). In this case the resistance in the second
injection network is removed. The second harmonic current at each
value of (o) is adjusted by selecting firing angle of the back to back
thyristor (o). The THD reduces by (79% ) with PF closed to unity.

The valuable work of this thesis is using the circulating injection
power to supply field of the DC motor (fourth suggested network).
ANN is trained to select suitable value of (o) to drive the DC motor at
desired speed. It is working as estimator circuit of (a). The PI
controller circuit add or remove a phase angle to the selected firing
angle by ANN to adjust the speed of the DC motor. THD is reduced
by (88%) at the same speed response without and with the suggested
network. The PF very close to unity for different values of (o). The
theoretical and simulation results are composed to prove the
efficiencies of the injection network in minimizing the harmonics

current and improving the PF.
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