Vol.38 No.17
Sept. 1, 2010

N EREY D EH

Power System Protection and Control

SXEIFRIE NS BRI

$38% H17#
20109 H1H

WAL, BRmEHR, B3R, kKTME

(WM KFERAEELEFR, HREOAENEELZET, Wil RA 610065)

T MARRLRERR LA, SH5AXLRGFRERLERE LR, LPhOIERLHHGFRER, FIRT ARG
ey W KA AR, H e RGR AT AL a4 5, KA LS - 0 ERATEEE, AELZTURAARF. WEFREF
HAWEBEAEAH B AFHIN S B AFLARAAR . Bk T %R 0k, AR0LEBE T FRAA N, FEENE
FHF TINT A BRI, A AR E T AR DHACLE R R85 S b ER i EIReGFIA. B0l &R iz5 %
2+4 R 349 TBEEST & R L B A RAF93E A M.

KEER: AR, Kug; LIk, [EFE; TSRS

Multi-objective reactive power optimization in power system with wind farm

WEI Xi-wen, QIU Xiao-yan, LI Xing-yuan, ZHANG Zi-jian
(Provincial-Level Key Laboratory of Smart Grid, School of Electrical Engineering and Information,
Sichuan University, Chengdu 610065, China)

Abstract: With the acceleration of smart grid construction, distributed generation (DG) integration technology needs to be developed
urgently. Reactive power optimization including wind-farm is studied, and the variability and intermittency of wind speed are
considered. The multi-objective reactive power optimization model including network loss, average deviation of voltage and stability
margin of static voltage is established. The traditional genetic arithmetic is improved, and logarithmic barrier function in interior
point method is introduced into the fitness function. So premature and partial convergence are avoided and the problem that some
voltage values easily approach the upper limit in the traditional reactive power optimization is solved. The effectiveness of the
proposed method is demonstrated on IEEE-57 bus system with wind farm.
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Fig.1 Equivalent circuit of induction generator
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Fig.2 Flow chart of reactive power optimization
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Tab.1 Technical parameters of wind generator

P x, /Q x,/Q n/Q x, /Q
B 00762 023289  0.00759  3.44797

2 WAHEE
Tab.2 Weighing coefficient

4% X 3 73

IEEES7 0.427 0.116 0.043
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Tab.3 The optimized results of IEEES57 buses system with wind

generator

KA K (m/s) F Boss Vaa g

fEHL <3 @>25 0.0482 02279 0.0251 0.1719

4 0.0468 02274 0.0239 0.1719
x 6 0.0463 02273 0.0231 0.1720
i

i 8 0.0462 02267 0.0228 0.1728
&

10 0.0456 02265 0.0227 01722

12 0.0453 02260 0.0226 0.1727

BiE 13.5~25 0.0449 02259 0.0220 0.1735
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Tab.4 Result before and after the optimization

F B Vad ) PR R PR AN
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Fig.3 Convergence curves of target function of wind generator

at rated operating
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