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Fig.1 Example of wind speed prediction
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Fig.2 Relation among each stage of wind speed prediction
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Fig.3 Schematic diagram of local ramp error correction
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Fig.4 Schematic diagram of local ramp speed decrease
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Fig.5 Wind power prediction with wind speed
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Fig.6 Schematic diagram of wind speed turning point

32 G P 0 BRLARE P R b TS 52 ), 5[] A G R 22
[0 g PR s i) 31 EL A R 5 14 S DK ek R
PRI, P LA P e 3457 8 R 30 %) XU, 37 0 e R 4
HFR X4 . XU 3 22 8] B AH OGO 22 75 1 B AH
KARFORFIW . Kendall F 57 FiAIL AR 5 8] 1) A2
TS — SO BRI, AR SCEEEX Kendall Z2 4K
IR, LA 2 H AR KU 51 5 B R U
SR ER AL SE , HRIKA .

T=P[ (xi_xj> (yi_yj> >0]-P[ (xi_xj> (yi_yj)<0:|
(19)
Hor o, o 3B 6 R 2 SRR R 0L j AR
PEBIRE AR BR 2 22 5y, Ly, 30 R ARE A XS I R A
B ARZ 225 P[ - | RARSRAER
4.2 RBEPIRIKIRERIEITHE KR &

TR AR e RO T e BRI R 25 A I E 45 R AL A
HHESEIA AR SO TR A 1 28 3O 2R T S80S0
1772, R ERICH R AR S N AR 3 25

a. FI ] LSSVM Kz Jy sl R Ectfe 04T KU Ft i
T 4 I 220 8 LS | RO (R S R R 2%

b BETTHEAE oy o Ko a2 ko B HZZ 5 ]
FHEC(4) —(11) X RGH ST A 47 Sy PRI U3 5
ME o DARITRIC I IF J& U i 22 1 - 2 4 %) 15 73
Hi% 22 MAPE ( Mean Absolute Percentage Error) £/
o E AR ek 8, AL (R SCR T GWO k)
HEATSRAE, TS T TR LA

c. FIHTZLEE b 152 A9 25 1 IAR(E ] i 22 XU Tt

(HIEAT R ICE R 22 IE
4.3 SR iEFER IR 2 & IE K XU B Th R4 i
bk

255 B0 T 2 8 45 ] 2, 3 F Jm) S T8 B i 25
2 1E B X I K GWO_LSSVM J7 12 A4 A5 38 ml A 45
YNGR 2 Ak FE B 7 SR 5T UG R R b
BRZEALIE M KU DR AL T 9 e e i e,
DAL vy P 55 IR 0 2 AR, 4SO i A% S B XU A
FIRE . BTy 5o 430 LSSVM Y IE W4k 2
BN SR, RS PR SCHk [ 6], F,  F, ¥ILU
MAPE f/NA HAx,

__________________________________

T Tk

L JITEARUE T ARDRGE. % |
| LU b [ Rumdk | LR 1
i {4 W
e i JJLRIZZ| i I
o R 3 R % iwi
A i WJ}L — W Lo
hn b | T AL . Lo
¥ f | gk | L [Lssvm) [Eou ] |

7 &XE AR Y iR Z B IE § XU Th R AL il ik 72
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local ramp error correction
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5 0.052 0.045 0.012
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30 0.110 0.201 0.005
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Table 2 Resulis of wind speed prediction
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Fig.10 Wind speed prediction with 10 min in advance

LGP0I XU AR, J S50 %F T IR [ ATy 7 €
Bl SACIE, T 25 R TE WL 5%, SRS e f 2
K5 5T Xof A 408 KR, 375 T XL 3 40 s 2R AT U0 5
FIE, ANE 11 Bz, B 2 7 B TR ROEE SR 30 min
AR IESS R, LA Y 7R KGE R A AT i, SR
AR08 IXU R, 7 XU 3 Al 18 40 DRI T sl /N 8 1 45 )
RE,

16
o 12
Es
|
= 4
O 1 1 1 1 ]
5 10 15 20 25 30
FHEA
— PIAAE, — PIRARKIE
—— HIME

Bl HRRESER
Fig.11 Results of turning point correction

54 REBINEBNER

3 BIREIE I 18 KU A ) 0 45 2R 5, TR
U Asf 220 4 DX XL ) DA R I s g 23R 4R et i i
Z0 B9 AR DA AT PN v g A 24 B
T 220 9 A I 20 B BHE , S E IR LR 5 Fb
HIE

TEIE 1 R AT Jm) 78 I 45 152 2 A 1 A XLk
KR A #E4 T ANN XU D8 Rt

T 2 M FHOR SR AT J5y B E 38 5 2 ¢ 1 1 XU
B R a] P I HEA T LSSVM R HL Z S F0

T TE 3 ) JRy 505 N 33 A2 1 1 XU R R )
HIHEAT LSSVM XU T A< Ft

T 4 AR TEAT Jo P I 15 2 A5 1 A8 XK
U FS) B2 GWO_LSSVM 4T XU, T 283500

TIE 5 A AT v RIVR R TR A% 1 I 1 K
AU FE S B GWO_LSSVM 47 XU AL DR i

25 TN RUZE T A XUH D R 0 45 SR N5 3 Je 3k



£ 38

B, A TR R 2 e T KL PR 3 AR AR A 37

4 fron, HPHEET 10 min D) 2RI 45 R & 12
s o
+ 3 EET 10 min REBIIERFNER

Table 3 Results of wind power prediction with
10 min in advance

& MAPE/% RMSE/MW
1 16.970 1.246
2 15.990 1.294
3 7.882 0.697
4 15.670 1.314
5 5.103 0.428
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Table 4 Results of wind power prediction with
30 min in advance
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Fig.12 Wind power prediction with 10 min in advance
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Optimal wind power prediction based on local ramp error correction of wind speed
XIAO Yi"?,LI Chenghuang’ , LIU Ruoping'*,ZUO Jian*,LI Yinhong'?
(1. State Key Laboratory of Advanced Electromagnetic Engineering and Technology ,School of Electrical and Electronic Engineering,
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Key Laboratory,School of Electrical and Electronic Engineering, Huazhong University of Science and Technology ,
Wuhan 430074, China;3. Changjiang Institute of Survey, Planning,Design and Research, Wuhan 430010, China;
4. Guangdong Electric Power Dispatch Center, Guangzhou 510600, China)

Abstract ; Accurate wind power prediction is significant for secure and stable operation of power system,and the lag
is the main reason of wind power prediction error,especially when wind speed changes rapidly, the lag will result in
big error. Considering strong relationship between wind speed and wind power,an error correction method based on
LR ( Local Ramp) of wind speed is proposed to improve the lag,and the predicted wind speed after correction and
historical wind power are taken as input for wind power prediction. The parameters of LSSVM ( Least Square Support
Vector Machine) are optimized by using GWO ( Grey Wolf Optimization) algorithm to improve the accuracy of wind
power prediction. Case results show that the proposed method can effectively improve the accuracy of wind power
prediction.
Key words: wind power prediction ; predicted wind speed ;lagging quality ; local ramp error correction ; least square

support vector machine ; grey wolf optimization
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Table Al Results of wind direction prediction

TR T i MAPE/% RMSE/(°)
Smin LSSVM 9.612e-2 0.4559
LR R ZE R IE VL 5.499e-2 0.2707
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Fig.A1 Wind speed prediction with 30 min in advance
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Fig.A2 Power prediction with 30 min in advance
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