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Active power filter with a proportional recursive integral controller
TANG Xin, LUO An, TAN Tian-yuan
(College of Information Science and Engineering, Central South University , Changsha Hunan 410083, China)

Abstract: In the use of active power filter for eliminating harmonics in the electric power system, the performance of active
power filter is not satisfying due to the influence of detection accuracy, time delay of instruction current calculation and phase
displacement of output filter. This paper presents proportional recursive integral controller applied for parallel active power filter
to improve its steady-state and dynamic performance. The parameters of the controller are on-line tuned by fuzzy inference to en-
hance self-adaptive ability of the system. It can be applied to single phase, three phases three wires and three phases four wires

active power filters. Experimental result confirms the validity of the proposed controller.
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Fig. 1 Active power filter configuration
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Fig. 2 Controller for APF

3 #BER S PIEEH SRR T (Design of re-
cursive PI controller)
3.1 #=$IZB AL (Controller structure)
AR AR S SRS a0 & 3 B, E lH —
AN HERS PLRT— 1 Fuzzy B IEBIMAE R . Z 5
B PLIEH 25 FHE AR AT RS, #Z0
ALt BiEs. B M nEX e, 5K
PIMSEM LR EZ 5 oM, AR S T #
B PIEERERAANEERRE,FFANA
fuzzy EE AL B EERBEBRBEZLENHE
PHEE.

Fuzzy #E:FR 3 ik s
# AKp, AK, a
&
i3 -9
:’; pv3
¢ BHEP

B3 ekl dRnEn
Fig. 3 Proposed controller construction

3.2 ## M4 PI B L (Recumsive integral Pl algo-
rithm)
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Fig. 4 Waveform of a reference signal
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u(K-N) + ka +e(K) -

Kp  -e(K-N)+ Kie(K). (5)
3.3 Fuzzy B i ¥t # (Fuzzy self-tuning mecha-
nism)
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Table 1  AKp control rule based fuzzy
ec

[

NB NM NS Z0 PS PM PB
NB PB PB PM PM PS 0 20
NM PB PB PM PS PS Z0 NS
NS PM PM ™M PS Z0 NS NS
0 PM MM PS Z0 NS NM NM
PS PS PS Z0 NS NS NM NM
PM PS Z0 NS NM NM NM NB
PB Z0 Z0 NM NM NM NB NB

A2 AK, B An
Table 2 AK; control rule based fuzzy

ec

NB NM NS 70 PS PM PB
NBE NB NB NM NM NS 20 70
NM NB NB NM NS NS 20 Z0
NS NB NM NS NS Z0 PS PS
Z0O NM NM NS 70 PS PM PM
PS NM NS 20 PS PS PM PB
PM Z0 ZO PS PM PB PB
PB zp Z0 PS PM PM PB PB

4 KIS 45 (Experimental results)
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Fig. 5 Experimental line current waveforms
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