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SUKSAN TIYARACHAKUN : THE DESIGN OF PREDICTIVE CURRENT
CONTROLLER FOR ACTIVE POWER FILTER VIA ADAPTIVE TABU
SEARCH METHOD. THESIS ADVISOR : ASST. PROF. KONGPOL

AREERAK, Ph.D., 219 PP.

HARMONIC IDENTIFICATION/ PREDICTIVE CURRENT CONTROLLER /

HARMONIC ELIMINATION/ SHUNT ACTIVE POWER FILTETR

This thesis presents harmonic current elimination and power factor
improvement in balanced three-phase systems with shunt active power filter. The
developments of harmonic identification algorithm and the compensating current
control are the purposes in the thesis. The active power filter topology is three-phase
voltage source inverter with six IGBTs. The novel algorithm called the instantaneous
power theory with Fourier (PQF) is used as the harmonic identification. The PQF
algorithm provides the good accuracy to identify the harmonic in the system
compared with the instantaneous power theory method (PQ). Moreover, the PQF can
improve the power factor after compensation. In the thesis, the predictive current
control is applied to control the compensating current injection on dg-axis. In
addition, the artificial intelligent method called adaptive tabu search (ATS) is used to
design the predictive current controller. The conventional PI controller is used for the
DC bus voltage control. The %THD of source currents after compensation are the
performance index in the thesis. The %THD after compensation are also follow the
IEEE Std. 519-1992. Moreover, the minimum %THD after compensation is the main
objective in the thesis to design the predictive current controller using the ATS

method. The Simulink with MATLAB programming is used to simulate the harmonic



mitigation system in the thesis. The phase lock loop is applied to control the phase
angle for dq transformation. Finally, the harmonic current elimination in the distorted

voltage system is concerned.
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0.1 1.46 0.45 1.56
0.15 1.50 0.5 1.55
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0.4 1.49 0.75 2.09

o q a
57  wamsdlaesaaumsal tazmsenlsewna
mMIassaaumMInimIfmsaeiueiin nazlsulzemalszaenmasluszuuid

<3 1T v o v W { °
TnaailuisesGosnseuasulaaenudimuniueynsunuaaviieni Tagldeasnses

[

o =} I a 14 J A (L v AA o o aa
maen N uaunesmessHALHAIELTIAUNTAIAIVANNTELALU DI UV ULNUAAD

1% 4 4 a 9 Aas a a ESul [ ~

HAENITISUYDNANYUINITUOUNAAYIT PQF UATWITIUIADIAN 9 61‘11!33‘]J‘]Jll,ﬁﬂ\‘lﬂ\1§ﬂ°l/l 5.1