$38% H14
2010F£1 A1 H

A ERBEY D EAH

Power System Protection and Control

Vol.38 No.1
Jan.1, 2010

3

M B TR A A R R AR

fRthsk, RAE, ARe1E

(ERRFHBROCEERZALEENBABRELLRE, ER 400030)

WE: AT RAA RIERBETF RIBIERBZO TSN, RABRSEEE R, S LRIERBGRA. LIAFMEF PR R BR =
AT @ AT REAMAC, 1F5) 5 AR B AR, KET ARRME R G AN T REFFA, f LRRKALE 89 =40 R R B K B A%
FLR BV RAA RIEK E, @it Matlab 3t HIBKAREFTH A, FHLIEEBERES A HHACHT IR KACREFTT AR, 4
REH, ZTHACYRAH R IE B 69 IR S L A BARALAT 0 2R, BT pAARSE 35 4 52 PR SRR R IR %
T BRR, FHARE BT HBIERREE, RE T RAEEB ML,
KEER: URIERE, AEERAE Rk RAOARIEKLS; AN BRERE

Research of refined genetic algorithm in the hybrid active power filter
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Abstract:
active power filter for its cost, harmonic suppression and effect of filtering are optimized by refined genetic algorithm, which

Aiming at the importance of the passive power filter in the design of hybrid active power filter, parameters of the hybrid

improves the problems like forwardness of the genetic algorithm and gets many best targets. Besides, it applies several parameters
after optimizing into hybrid active power filter, and the simulation filtering effects by MATLAB are compared between before
optimizing and after optimizing. The conclusion is given, which proves that the hybrid active power filter after optimization in totality
is much better than no optimization on the filtering effect, the capacity of active power filter is reduced and the parameters of passive
filter can be adjusted according to the need. In a word, the hybrid active power filter after optimization is better.
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Fig.1 Structure diagram of hybrid active power filter
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Fig.2 Flow sheet of GA optimization
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Tab.1 Three groups optimized targets in the crowd

Pk wir —4 | =4
Ry Q 1.2 12 1.2 1.2
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Cs/ uF 27.06 31.17 24.41 34.34
R,/ Q) 1.2 12 1.2 1.2
Ly/mH 13.54 9.09 15.80 12.40
C+/ UF 15.27 2275 13.09 16.68
Ry Q 6.41 1.10 8.25 4.66
Ly/mH 411 392 465 368
Cy/ UF 365 348 379 323
Q 100 100 100 100
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Fig.3 Waveform of system current (a phase)
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Fig.6 Waveform of system current
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Fig.7 Spectrum of system current (before optimization)
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Fig.8 Spectrum of system current(the first group)
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Fig.9 Spectrum graph of system current(the second group)
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Fig.10 Spectrum graph of system current(the third group)
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Tab.2 THD of system current after passive filter
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Tab.3 THD of system current after hybrid APF
itk —4 B B

bk 4.51% 3.98% 3.46% 3.99%
. 0 . 0 B 0 . 0
A%

FERT AU RIE SRS, ARSI HAANS DL, B #%
PR A G B S8, TR R AT X
5 UIEBREN ™ BRSO, SRR R IS — 4
SHCRIATBE, LRIE BT PR RIS

5 Zig

KA Sk, o T UMERE SAAAE
MR RGE R, R T 2 AR, iR
IITR SN, Gl AL SRR S B TC IR DR
FEN I BIAS SR IR & A VR B a8 2 e L
LFROESRE T B BOICR, TR i T, AN
A IR IE B A A A T AR A, RS A IRE
PGS PN LA 2 T A7 2804 o 1 HL AT AR
I FR G R SEBRAFAE G DL, SRR DR 25
IZH, GBI TIABE, 6 v b (1) PR e T s R AT
AR .

S 3Bk
[1] Fujita H, Yamasaki T, Akagi H. A Hybrid Active Filter
for Damping of Harmonic Resonance in Industrial Power

Systems[J]. IEEE Trans on Power Electronics, 2000,

15(2): 215-222.

(2] Julinht, P, SRR, FFBOR G BUA IR I IE A

ARG SHBE NI (7], PR AL TR R,
2006, 26(2): 106-111.

FAN Rui-xiang, LUO An, LI Xin-ran. Parameter Design
and Application Research of Shunt Hybrid Active Power
Filter[J]. Proceedings of the CSEE, 2006, 26(2):106-111.

(31 for e A B I, e fle . — ol L3R 5 A7 U DB s L R &
RS BT [I]. B R4 A 81k, 2007, 31(10): 45-49.
HE Na, XU Dian-guo, WU Jian. A Novel Design Method
and Compound Control Strategy for Shunt Hybrid Power
Filter[J]. Automation of Electric Power Systems, 2007,
31(10): 45-49.

(4] WwEN, Bz, By, & EAXEG A BRI
P R FIALT] BHL TR A4, 2008, 28(24): 52-58.
TU Chun-ming, LUO An, TANG Ci, et al. Control of
Injection Type Hybrid Active Filter[J].
Proceedings of the CSEE,2008,28(24):52-58.

[5] GUAN Bai-li, XU Dian-guo, JIANG Zheng-mao, et al.
Fuzzy Optimization of High-powered Passive Filter[M].
Harbin: Harbin
2004.1215-1222.

(6] BRIRUS, S8, ARAGE, 55 FETRESREAGH
PIEBASRSH 2 Hhsiitl 0], R 2R (AR
BHERR), 2006, 46 (1): 5-8
CHEN Jun-ling, JIANG Xin-jian, ZHU Dong-qi, et al.
Multi-object Optimization of Hybrid Active Power Filter

Power

Institute of Technology Press,

based on Genetic Algorithm[J]. Journal of Tsinghua
University(Science and Technology), 2006, 46 (1): 5-8.
(7] A, x4, AR, 55 WERMEREER IS
BB N (0] ARG HBIE, 2007, 31C12):
86-90.
LI Yuan, LIU Di-chen, DU Xin-wei, et al. Application of
Hybrid Genetic Algorithm in Power System Parameter
Measurement[J]. Automation of Electric Power Systems,
2007, 31 (12): 86-90.
[8]  ZRFg R ML RGMI. dbat: i)y Tolk A, 1989.
55-60.
Southeast University.Power System[M].Beijing: Electric
Power Industry Press, 1989. 55-60.

Y5 HHEE: 2009-02-19;
E& &N
e (1962-), %, #i%, NF b b FH AR A&
#2242 A, E-mail: juan19830216@yahoo.com.cn
LB (1983-), %, MEAARAE, NERLETERE
7B

f&[E HH&A: 2009-03-16



