70 V2 T K224k Journal of Xi’ an University of Technology(2013) Vol.29 No. 1

XEHS: 1006-4710(2013)01-0070-06

R TR RE LN S B4R
A H W JC ALt 5%

B, Xk

(PZMIT R A SHEE

TREABE, PRV P42 710048)

WE. MAE> A XERGBRIREE, S0 H X LRGN LA HASTE R EHRSAAN %
PHOERAAETZEL, FARETREGENENE EFBERESEN R R R, MET B E
AL Ky g RGN ARAL D A B AT R R A A R EALLL e Bl N L AR F AR, KA —
AAE R KEGE PR SR ERI L F R, AR B B M B IT RS, R £

PGREGY ¥ & 54 4T3 5 047, 5 I B 2 %

¥k BoR AT 3T AR T 3% 0k 09 T AT M FefR AR

o ARBFR 4R AR d BULLL GG Be W, A 4t IR AT L — B 69 A AE,
X SHFRAY N AL LA, AERKE, EPBE S0, 2200 & 5k

HESES: TM712 MHERERSED: A

Research on Reactive Power Optimization of the Distribution Network With Wind

Power Generation Base on Tabu Search
YU Jianming, LIU Fei

(Faculty of Automation and Information Engineering,Xi’ an University of Technology,Xi’ an 710048 , China)

Abstract; With the rapid development of distributed generation,reactive power optimization in distribu-

tion network with DG is important significant to improve power quality and reduce network losses. Reac-

tive power optimization mathematical model is constructed based on scenes decision-making method of

probabilistic thinking ,which takes the smallest loss and node voltage constraints and random variation of

the wind speed into consideration. The improved tabu search algorithm,which is a intensification and di-

versification of self-adaptive length, is applied to solving of the reactive power optimization problem in

distribution network with wind turbine. Finally, this improved algorithm is used to calculate and analyze

the United States PG&E69 bus test case ,the result shows that this algorithm is more feasible and superior

to simple tabu search. The study case has a certain reference value on actual optimal operation of distri-

bution system with wind power.

Key words: distributed system;wind power generation ;reactive power optimization ;self-adaptive length;

intensification and diversification jtabu search algorithm
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Fig. 1 Power curve of wind power generator
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Fig.3 Flow chart of reactive power optimization

4 FHEHIWIE

X FR S ILIE 4 (1932 [E PCG&RE69 15 s FR SR BT
MRS RGMA A 3 802. 19 kW, M I63)
il 2 604. 60 kvar, 25 5, & 3L fE{H ol 12. 66 kV,
H I WA BE AR M S 2R R A 4 R
PARAE AN B 20 21, He o i 1 5 A 1 A
R ARAES 10 4, EIE KB R,
FE PRI SRR D AT 5 4, I 2 A 5
15 41, B /KN 5, 28 2B KN 5, B AR FFE 100
IRANAE Ry R P 28 0k 25 1o 3 8035 4 MATLAB
R2010a 1& = 52,

SRR 1 ] R XU LA B A 3 54 5 5,
Qb2 1 GRS & B KU LA, 0 2
600 kW, FJARGE K 5 m/s, BiE Ky 8 m/s, Y] i

62 63 64 65 66 67 68 69

I I
l— yTTT=cTo

60—— 36 37 38 39 !

. };a
1 = I
] I—+ﬁﬂiﬂ

1 1 I——, I

2 3|4 o |10} 11 12]13 14 15'16
e L BEETES
29— 47 454443 &2 - 57 58 18—
30— 48— i 19—+
31 1 4 20—

49 50 51 52 53 54
““““ 11
32 33 34 35 27 26 25 24 23 22 21

K4 PG&69 15 mi M Zg#hfhE
Fig.4 PG&69-bus test distribution system
G532 22 m/s, Weibull S0 A2 ¢ il k5350 h
8.5 F12.0, sl e OX R HILZH 1 = Fh B 47
st o R BUE B AT WYL R B 1217, B 12

AT RSEHLR i 3505009 0.6 MW H10 MW, 7K
WUEB TR Tl A B .C =AVRE, e

FREFTHERE IR N 25% 50% F1 75% HPIRAS T, B
I A D 43 A 0. 15 MW 0.3 MW 0.45 MW, JX{
P ALZH SR FH 2 Sl A0 01 & R AL, LA A FELBILE F
M Zes 2y Z&a] LA, B 28 KK cose = 0. 95, A
WG RT R XU HILZE ) 800 s 1 T RS S ) oD 2
RS 0.2 Mvar fil 0 Mvar, [ 7E R & E 181735
TR ZARE A B LC XN TC T By 3455 R 0. 05
Mvar 0. 1 Mvar F10. 15 Mvar, #/3%(3) .(4) .(5)
THEBUE AFHURN R AE 5t kA R 53 501
0.41.0.29 F10.30, #R4EMEARIIS AR & X T)
KL B A T A TC B B SR AR 4 ) R 0. 336
MW 0. 11 Mvar, 7EARACZER T, A B A
50 kvar , 55 1 S 6 WY A HL A dR AME A L, K1
X I ZH o 23 i S SO BB T G 28 S R A
PRI AR g R BRI EE R . 3R 2 BT
T KA AL D kit AE TR AE R e T Ak Ty
FUa, LB TR =R 5t TR b4
KI5 SRyt 7R R T n s W‘ﬁ’t%/}?HUFU&
TCIAR IS 759 s X T o

F 1 AP TR T A4 R b

Tab.1 Comparison of results from different algorithms

ey IR GRACER B jaBiEE EAC
P/AW AR/ KW ER/% W

] B 4(13),9(10),

sz 1 0i) sy, 00 8B T2

PLESE 4(10),9(5),

cqua 16421 030 d0(1ry, 100-13 39.02 106




74

P22 TR 242441 (2013) 5 29 45 1 1)

K2 WA R RN RS T L2 2R

Tab.2 Results of optimization with improved TS

RHL IR M A2k 5 M, SRR
RE - kW REPSVE R kW iK%/ %
. 4(10),9(5),

R 224. 145.2 )
=2l 65 20(3).50(13) 5 5.28 35.33
4(10),9(5),

A 195.31 123.2 )

95.3 20(3) .50(12) 3.25  36.90
K 4(10),9(4)

WoB 169, ’ C o 104.2 .54
% 69.65 20(3) .50(12) 04.26  38.5
4(9),9(5),

147. 44 ) 45.72
C 7 20(3) .50(11) 80.03 5.7
4(9),9(5),

HE 128.50 74.60 41.95

20(3),50(10) ;

1 RWIHUHE Y AE S R LU By 2R R 4
FADTCIAL G 53 R AR 32 30, i AR Bl A
JESR (9 112 W EARE] 106 Yk, #2557 il sloH B
L HLZ TAEAE IR N AR B A S 3
o B HGHE A SEE B A AR ROR

HH 2 1] WL, RUHLIT P02 15 5 R 5 R e 12
17, RGN DM R 1) 224. 65 kW 4353 FEAIG
#195. 31 kW, 169. 65 kW ,147. 44 kW F1 128. 50
kW, 32 i T R AL R A Th AJE T, SR AL 45 f
I BT 1 A T R G YIRS AR
PRI A3 =X U ) Sk A AT R TR AR IS KWL
FEASHLFNEIUE 321 7 1) P 458 B AT 2R 4330l A 35. 33 %
F141.95% , REiEIBITIE A B .C ZARE T A9 M
FARRARG R A W 36.90% 38.54% Fl145.72% , B T
AL S 25 AR D] I A

1.10p
—o-JCIAMEE T R b LM
— —o= i3 Avi 2 H S T R R AR L H
i 105y —— JEYAME S5 5 AR L H
N
g
"]E ]00 000G
w
8
i 0.95f
0900 20 30 ‘4'0 50 60 70
Rt A
FlS iR HLZH A B T RA T IS 15 A5
HL bR 2 (X HE
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HIPEL S Al iy A 2 I LS eI A e
P AE W] S T , 0 L B AT L IR 2 R AR Y
TR, RIJCI M e re A ] A e

i 6 H] A, Bk 2% SR R AL HA B i

1.8
.17t A R S 2
16 ~— WGRAA R S
=
N 1.5R
144
2
134
=12

Tyl

1.0
0 20 40

80 100 120

60
IEAUCEL

Bl6  ABLMRS L
Fig.6 Convergence curve of different algorithms
Wbk, B B 3 A B AR R AR E AR R R
SRR TSI B, el b T R AR, ek
HESRL: S IR T TR AR A R W S B 18 X )
LRI PESR AU 2, 7K T S L, s 7%
R AR — DB I I R AR

5 & it

1) S TR AR E T KA LA D) R b i
e W LA R IB T 70 o = A IR 5 IR AR R AUE
YRR T =AVRES IR AT T et
JRCRLATLZEL A DI R0 7 T3 VR0 5 A X R D5 i P Y
BT HA—E NS E M E.

2) % T A B/ g HAR BR R, T a5 s AN
A LIRS, SR T B IE A BE A B R PR I 24
PEES SR B & R L B C L R A T T 2
Al ARIEAR T8 S R BTE WU % (R A
B R m TS AR . I IR L 1%
FE RS eI AT AT

S 3Lk

(1] BRig 2k, W e, Bk e & XA AL i E M S S i Ak
(] hERAL TR0, 2008,28(7) :40-45.

Chen Haiyan, Chen Jinfu, Duan Xianzhong. Reactive pow-
er optimization in distribution system with wind power gen-
erators[ J ]. Proceedings of the CSEE, 2008 ,28 (7):
4045.

WA AT A W14 45 B IR LA B L 1) R 48
TCIAL - Hh I e S5 2 R L R e SOH: B S Ak 55 —
TP ARAE 2R SCEEL C L b 5T, 2008.

Hu Ming, Zhou Renjun, Hu Jun, et al. Reactive power

(2

[

optimization considering the model of wind turbine power
system; China electric power system of higher education
and its automation professional twenty-fourth annual meet-
ing proceedings| C]. BeiJing,2008.

(3] B3, bRmEe 20U, 2. 5 AL I i e N 22 H bR e



ARIEWISE T AS SR REE 0 & K LA T TSI AL D5 75

AT ].
107-111.
Wei Xiwen, Qiu Xiaoyan, Li Xingyuan, et al. Multi-objec-

R GO i S i, 2010, 38 (17)

tive reactive power optimization in power system with wind
farm[ J]. Power Systim Protection and Control, 2010, 38
(17) :107-111.

(4] XUZEF 00 R, 22 0. 2 X AL AR i 1 L ) TS B
EAME [T ] B R G4 97 5 1, 2010, 38 (20)
130-135.

Liu Xueping, Liu Tianqi, Li Xingyuan. Optimal reactive
power planning in distribution system with wind power gen-
erators[ J]. Power Systim Protection and Control, 2010, 38
(20) :130-135.

Rk, B AL, 45 oA XA i B TS PR 19 TS Zh A
ELT]. B RS A e, 2006,30(14) :20-24.

Chen Lin, Zhong Jin,Ni Yixin, et al. Reactive power opti-

[5

[

mization of distribution network with distributed generation
[ J]. Automation of Electric Power System, 2006, 30(14) .
20-24.

Haghifam M R, Omidvar M. Wind farm modeling in relia-

bility assessment of power system : proceedings of the 9th in-

(6

[

ternational conference on probabilistic methods applied to
power systems[ C]. Kungliga Tekniska Hegskolan,2006;1-
5.

(7] b, SChadE , 2507, 5. T BORURS: 42 il SR ms 119 1 g R 456

AR AR ]. B RS A 81, 2012,36(4)
50-55.
Yang Yan, Wen Fushuan, Li Li, et al. Available transfer
capability decision making with risk control strategies[ J].
Automation of Electric Power System, 2012, 36 (4):
50-55.

(8] gk, Rk b, W R 2. 20 A XU YR e ik o 2 L
RIBFFELT]. b AL L AR A 4R, 2009,29(16) 1 1-7.
Zhang Jietan, Cheng Haozhong, Yao Liangzhong, et al.
Study on siting and sizing of distributed wind generation
[J]. Proceedings of the CSEE, 2009,29(16) :1-7.

(9] ARMK, 24, JETA BT 805 K 778 ) R SekE
BULA PR [T ], of [ AL T AR 2 4, 2012,32(7) .
23-31.

Zou Bin, Li Dong. Power system probabilistic production

simulation with wind generation based on available capacity
distribution[ J]. Proceedings of the CSEE, 2012,32(7) .
23-31.

[10] Huang Lingling, Fu Yang. Optimization of electrical con-
nection scheme for large offshore wind farm with genetic al-
gorithm ; sustainable power generation and supply [ C ].
Shanghai, 2009 :1-4.

[11]Vallee F, Lobry J. Impact of the wind geographical corre-
lation level for reliability studies[ J]. IEEE Transactions on
Power Systems, 2007,22(4) :2232-2239.

[12] Liu Shukui, Tang Jing, Li Qi, et al. Reactive power opti-
mization in power system based on adaptive focusing parti-
cle swarm optimization ;: international conference on electri-
cal and control engineering[ C]. Chengdu, 2010;
40034006.

(13125 PF, Wk 53 . A 3R 5T 2 JF 090 114 T R, o 0 9 4 725
WrFELI]. A7 ,2011,39(1) : 76-80.

Li Dan, Chen Haoyong. Algorithm research of load flow of
distribution network with different distributed generations
[J]. East China Electric Power, 2011, 39(1): 76-80.

(14 RBUR , L. T XSS R I T s Rk
(1. SFSEHLER S R, 2011,47(29) :31-33.

Zhu Haodong, Li Hongchan. Parallel tabu search algorithm
based on double tabu objects [ J ]. Computer Engineering
and Applications, 2011, 47(29) .31-33.

[15] Liu Guangyuan,He Yi,Fang Yonghui, et al. A novel a-
daptive search strategy of intensification and diversification
in tabu search ; proceedings of 2003 IEEE international con-
ference on neural networks &signal processing, proceedings
[C]. Chongqing:China,2003 . 428-431.

(1681 —. BB R MHIFATANIFE D], PR K% E
Pk ,2006.

He Yi. Research on tabu search with its parallelization
[D]. South West University : Chongqing,2006.

[17] Venkatesh B, Chandramohan S, Kayalvizhi N, et al. Op-
timal reconfiguration of radial distribution system using arti-
ficial intelligence methods; IEEE, ryerson univercity[ C].
Canada, 2009 660-665.

(DTLA o)





