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Abstract

The research presents the harmonic elimination using active power filter {APF) for balanced
three-phase power systems. The instantancous reactive power theory called PQ method is used for
harmonic detection. The compensating current injection control uses a hysteresis method. The
rescarch also presents the active power filter design using artificial intelligent techniques such as
genetic algorithm (GA} and adaptive tabu search (ATS). The simulation results show that harmonic
quantity of the source currents are reduced after compensation. Moreover, the %THD of these
currents follows the IEEE std. 519-1992. The PI controller is used for the dc bus voltage control of
active power filter cooperated with PQ harmonic detection method. In addition the comparison study
of hannonic detection methods such as the instantaneous reactive power theory (PQ), the d-q axis
(DQ), the synchronous detection (SD), and the d-q axis with Fourier (DQF) is shown in this research.
The performance of harmonic detections and the power factor value after compensation are
considered in the comparison. The simulation results show that the DQF method provides the best
performance of harmonic detection compared with other methods, However, the PQ and SD methods
can improve the system to achieve the unity power factor after compensation. The estpTM F2812
board is used to implement the harmonic detection set with PQ method. For testing, load currents are
measured from the real system, while the reference currents are calculated from {3stpTM F2812
board. Both currents are subtracted using an oscilloscope. The results show that the source currents
are nearly sinusoidal waveform after testing and %THD of these currents also follows the IEEE std.

519-1992.





