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HARMONIC ELIMINATION/ SHUNT ACTIVE POWER FILTER/ SLIDING 

MODE CONTROLLER/ MATHEMATICAL MODEL 

This thesis presents the harmonic elimination using shunt active power filter 

(SAPF) in the balanced three-phase system. The instantaneous power theory with 

Fourier (PQF) is used for harmonic detection. Moreover, the PQF is improved for 

some order and all order except n order detections. The design of the compensating 

current controller and the DC bus voltage controller are based on the mathematical 

model on DQ - frame. The PI and sliding mode controls are selected to use in the 

thesis. In addition, artificial intelligent technique called the adaptive tabu search 

(ATS) is applied for the performance improvement of the sliding mode controller. 

The PWM technique is used to generate the switching signals for IGBTs of shunt 

active power filter. The minimum avTHD%  of source currents after compensation is 

the aim of the thesis. The avTHD%  of these currents follows the IEEE std.519-1992. 

Moreover, the hardware in loop simulation (HIL) using F28335eZdspTM  is applied to 

implement the sliding mode controller for the real system.  
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