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Short-Term Power Forecasting of Wind Farm Based on an Improved PSO-LSSVM
YU Jianming, MA Xiaojin, NI Feng, WANG Xiaoxing
(Faculty of Automation and Tnformation Engineering, Xi’ an University of Technology, Xi’ an710048 , China)

Abstract; Wind speed and wind farm power forecasting are an important guarantee of stable operation
and system scheduling for wind farm, while LSSVM can reduce the computation complexity, sped up so-
lution speed in the foundation of SVM, provide a new research direction for the wind power forecast. This
research uses LSSVM to the wind farm short-term wind speed and power forecasting, and proposes wind
farm short-term wind speed and power forecast based on the LSSVM. Simultaneously, establishes the im-
provement PSO model to carry on the optimization to the LSSVM parameter, and carries on the confirma-
tion test by taking the Inner Mongolian some wind farm measured data as the example, the example con-
firmation tests indicate that the forecast effect of improved PSO-LSSVM model is optimum.
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4 708.0 757.5 6.99
5 632.7 802.5 26.84
6 631.5 663.7 5.10
7 706.8 815.7 15.41
8 613.9 584.7 4.76
9 561.4 661.7 17.87
10 672.1 657.5 2.17
11 795.3 868.2 9.17
12 580.6 635.4 9.43
13 571.8 619.3 8.31
14 598.1 630.8 5.46
15 714.7 726.5 1.64
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17 838.8 826.6 1.45
18 852.3 720.2 15.49
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18 852.3 628.1 26.30

3 T Ak PSO-LSSVM 583k Xt 24>
FEARBEAT B A 45 8 . 45 R % W], Bk PSO-LSSVM
S A RN ZRREAS A SO RIS SE TR e — B o

3 AFVIZEEA TS,
Tab.3  Results of different Samples
I 2011.9.13 2011.9.14 2011.10.21 2012.2.24 2012.2.25

1R/ % 7.17 5.68 12.09 9.78 17.34
\/b

\Dj': 4 10.412

WRF/ %

BEXAS RIAEAS , SR FHAS 1 5 T 00 462 5 iy 45 24
RN 10.412% KEEEX R T4 4 Psl i 3Cik. al

LA, AT 0506 T X8 R A v 2 23R ) 0
AT
4 OAFRE T RTINS R LA

Tab.4  Comparisons of forecasting result with different algorithm

. RIRE D3] SRS AbtE
W ST g e
S $5y 4 xot

HArke 11.32 10. 84 11.81 10.412
R2E/ %
4% #

1) £ LSSVM T 455 B iy BE ity b, I AR 71
DAL, BSR4 1) Jm 0 e DAL A Sl S ) At
S TG PSO-LSSVM #47;

2) SEHIBFFEEE AR VI GREAS A SR80
IO B A5 R A S M AR K 5

3) Btk PSO-LSSVM A XU Je X HEL By 4 5
THRRERS A R FiHE L 5

4) X RUR S S P R B T, AS [R) A I
FEARTROUT , ik S A e MR — 85U

SE W

(1] um, Xial, £, 45 XU DR i) 22 3 X BP fif
ZMZEEERI[C ]/ E AL TR A2 F 23U K
#HE,2009.

Fan Gaofeng, Liu Chun, Wang Weisheng, et al. Wind
power prediction based on multi-sector BP neural network
model[ C]//Chinese Society of Electrical Engineering An-
nual Meeting Papers. Tianjin, China,2009.

2R, AR, T SO R 5 ) R KU T A< S [T .
Alh T R4+ ,2010,26(12) :182-187.

Li Li, Ye Lin. Short-term wind power forecasting based on

[2

[

an improved persistence approach [ J]. Transactions of the
CSAE,2010, 26(12) . 182-187.

[3] X%, WOCF, BB, 55 RS UB I IR XL 4

AT AR T ] V522 388 R 27274, 2011, 45(5) -
47-51.
Zhao Pan, Dai Yiping, Xia Junrong, et al. A kalman filter
based correction model for short term wind power prediction
[J]. Journal of Xi’ an JiaoTong University, 2011, 45(5) :
47-51.

(4] FEfd, T 58, Ko, 5. KA DR B HAR AR T]. 7R
JUHE 2R ,2011,31(3) :20-24.

Wang Jian, Yan Gangui, Song Wei, et al. Review wind
power prediction[ J]. Journal of Northeast Dianli Universi-
ty,2011, 31(3) . 20-24.

(5] #7508, 1 Ve BRI 55 . IXUr, 37 IXGHRI & F, S 300 F 5

[J]. v R ML T AR 2740, 2005,25(11) < 1-5.



ARUEW], 55 BTk PSO-LSSVM 1 JXUH 75 46381 D A< T

181

Yang Xiuyuan, Xiao Yang, Chen Shuyong. Wind speed and
generated power forecasting in wind farm[ J ]. Proceedings
of the CSEE,2005,25(11) :1-5.

BARIT AR, WD, . TR AT XX
DR A [T ) R i 540, 2010, 38
(19) :151-159.

Li Junfang, Zhang Buhan, Xie Guanglong, et al. Grey

[6

[

predictor models for wind speed-wind power prediction[ J ].
Power System Protection and Control, 2010, 38 (19):
151-159.

TR, B A K37 XU e R AR B0y B B g 453k
[J]. Bepge J7,2011,39(11) :18-21,30.

Wang Ying, Wei Yunjun. Review on forecasting model of

[7

[

wind speed and wind power[ J]. Shaanxi Electric Power,
2011,39(11) :18-21,30.

[ 8] Han Shuang, Yang Yongping, Liu Yongqian. The compari-
son of BP network and RBF network in wind power predic-
tion application[ J]. IEEE, 2007,16(5) :173-176.

[9] Shi Jie, Liu Yonggian, Yang Yongping, et al. The re-
search and application of wavelet-support vector machine on
short-term wind power prediction[ C]//The World Congress
on Intelligent Control and Automation ( WCICA) . Beijing,
2010.

[10] ZEOK, AT 8, sk 42, 45 56T I PSR 1) ALY K
R R R AR [T ], by, 2012,45 (1)
64-68.

Li Ran, Ke Yongqin, Zhang Xiaogian, et al. Wind power

forecasting based on time series and SVM [ J]. Electric
Power,2012,45(1) :64-68.

CIT] B0, ELE DR, 5K T, T S 1) 1 AL XU 5 K
AWM J7 ik WF5E [T ], #RAH J1, 2009, 37 (9)
1600-1603.

Qi Shuangbin, Wang Weiqing, Zhang Xinyan. Wind speed
and wind power prediction based on SVM[ J]. East China
Electric Power,2009,37(9) :1600-1603.
[12] Wang Xiaolan, Li Hui. One-month ahead prediction of
wind speed and output power based on EMD and LSSVM
[ C]//International Conference on Energy and Environment
Technology. Lanzhou,China,2009.

[13] 250 wh2p il W 7, 5. i DX I XU kB, 37 2 238 2 0 3
Mk [J] RS A 31k, 2010, 34(7) :90-94.

Li Zhi, Han Xueshan, Han Li, et al. An ultra short term
wind power forecasting method in regional grids[ J]. Au-
tomation of Electric Power Systems,2010, 34(7) :90-94.

[14] A58, RKHT. BB T REO0 A ST B R X D
LT ]. R A ,2011,35(5) ; 159-164.

Yang Zhiling, Liu Yonggian. Short-term wind power pre-

diction with particle swarm optimization[ J]. Power System
Technology,2011,35(5) : 159-164.

[15] Pousinho H M I, Catalao J P S , Mendes VM F. Wind

power short-term prediction by a hybrid PSO-ANFIS ap-

proach [ C ]//Mediterranean Electrotechnical Conference.

Beira Interior,2010.
AR R





