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PHONSIT SANTIPRAPAN : ADAPTIVE PROPORTIONAL PLUS
RESONANT CONTROL FOR ACTIVE POWER FILTER IN THREE-PHASE
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AREERAK, Ph.D., 348 PP.
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This thesis presents adaptive proportional plus resonant control for active
power filter (APF) in three-phase four-wire system. The conventional harmonic
identifications have been developed to improve the performance of reference current
calculation. The sliding window Fourier analysis (SWFA) and the positive sequence
voltage detector (PSVD) are applied to operate with the harmonic identifications. In
this thesis, the robusted DQ axis with Fourier (RDQF) harmonic identification is used
to calculate the reference current on dgO-axis for the control strategy. The
mathematical model on dgf-axis is referred to design the compensating current control
and DC bus voltage control for APF. The control strategy with PWM technique is

applied to control the compensating current of APF. The main objective of this thesis is

the performance improvement of the compensating current control. The P+RES
controller can provide the good performance to control the compensating currents
imjection, especially for significant harmonic frequencies. The discrete approach using

the root-locus technique in z-plane is used to design the parameters of




P+RES controller. The behavior of load changing has an effect on the performance of
harmonic mitigation. For this reason, this thesis proposes the adaptive P+RES
controller. The appropriate gain of P+RES controller provides the good performance
for harmonic mitigation. Therefore, the fuzzy logic controller is used to adjust the gain
of P+RES controller. Moreover, the criterion for adapting the gain of P+RES
controller follows the stability analysis of the compensating current control. The
performance comparison using the PI, P+RES and adaptive P+RES controllers for
harmonic mitigation is simulated by using hardware in the loop (HIL) technique. The
simulation results from this technique show that the compensating current control with
adaptive P+RES controller can provide better results compared with the conventional
controllers for testing at any load conditions. Finally, the hardware implementation of
the harmonic mitigation for APF in three-phase four-wire system is also presented in
the thesis. The balanced and unbalanced nonlinear loads are considered for testing in
laboratory. From experimental results, the proposed control strategy can provide
better performance to mitigate harmonics compared with before compensation. The

%ITHD, ,%CUF and PF are used as the performance indices for the harmonic

mitigation. For the comparison study, the compensating current control with adaptive
P+RES controller can still provide better harmonic mitigation performance compared
with the conventional controllers even though the amplitude of load currents s

changed suddenly.
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