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This thesis presents the harmonic elimination using active power filter (APF) 

for balanced three-phase power systems. In this thesis, the DQF method is used for 

harmonic detection method. The DQF method is compared the detection performance 

with the synchronous reference frame (SRF) method. The PI controller is used to 

control the compensating currents for harmonic elimination in the system. The PI 

controllers design and the control strategy based on the mathematical model on DQ 

frame is presented and the PWM technique is applied to generate the switching signals 

for IGBTs of active power filter. The thesis also presents the PI controller design using 

artificial intelligent techniques called adaptive tabu search (ATS). The aim of the PI 

controller design is the minimum %THD of source currents after compensation. 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. 

In addition, the PI controller is used for the dc bus voltage control of active power filter 

cooperated with DQF harmonic detection method. The DQF harmonic detection is used 

with active power filter to eliminate some harmonic components and all harmonic 

components 
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