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Fig.1 Scatter diagram of average wind speed-power
when interval is 0.5 m/s
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Table 1 Comparison of fitting effects

kW
b,

AR EL SSE R-square RMSE
3 154 700 0.993 3 68.46
5 54 880 0.997 6 42.08
7 50 690 0.997 8 41.81
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Table 2 Statistical table of wind speed of wind turbines

. . S E R/ FE WAL
WL S E4R/m (m-s") YR/ %
1 1254 5.60 0.30
2 1356 6.39 1.20
3 1383 6.59 3.50
4 1329 6.01 3.90
5 1304 5.89 4.10
6 1284 5.77 3.70
7 1302 6.00 4.60
8 1 288 5.95 4.10
9 1253 5.68 3.20
10 1316 6.34 1.50
11 1243 5.73 1.80
12 1403 6.17 5.90
13 1453 6.27 7.20
14 1391 6.17 3.90
15 1 445 6.36 7.50
16 1 465 6.40 3.80
17 1482 6.30 5.00
18 1430 6.55 1.40
19 1525 7.05 0.80
20 1413 6.57 1.80
21 1417 6.64 0.80
22 1 407 6.45 2.00
23 1414 6.74 2.70
24 1 364 6.67 1.60

A 1372 6.26 3.18
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Fig.3 Affine interval of measured and input wind
speed for No.1 and No.5 wind turbines
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Fig.4 Curve of wind speed-power affine center value
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Fig.5 Measured wind power and overlay area of

&KW

its affine model
B SCHR 8 ] ik Jr i F AR SCEcE | 8 X )
53 B 90% F11 99% , 3K fiff AU HL DI 3R X [R] i T 4
LR SR ILIE 6, MIE 6 MTLLE Y, Y BE B A
X [A] 2] 99% i}, DR | A 4% i £k T LAE 35 92.63%

2500
2000
1500
1000

500

&R kW

2 4 6 8
K/ (m-s)
IR - B RSB AR
— RH-ZhRUA ML
--- BEXIE 90% k. Fag%k
---------- BEXE 99% b, Tk

10 12 14 16 18

E6 BISXIEA 90%F 999% B i XU F T 28 il &
Fig.6 Wind power curves when confidence

interval is 90% and 99%



© & 0 8 % w it %

%39%

R SR LI s o B R M i T Dy A A 2% il 2k
AN G BE R, A SO - Dy 207 S A TR ) 3y ¢
7 2t DX i) B R 7 A T A2 Ak, DR A 2R ) £ ST 1
HN,

N T AT A RGE IR 22 P 22 5% | R AL
J7A% 1S IRURE, S Y D) 23 ) AN S PR R W A XURS
Dy WDy A7 SRR AR OR B 1 NI T, 45
2 3 WA T EAE T B XU 37 Dh R B i X
5 SN XU Zh AR B A P 7 s, AAIEL 7 AT
PAFE AR 7 00 T AT e o L2 D) 25 il 2K )
S ANTR] XU PR R 2 ) D3R T 2 5 3 0 ek, 2
TRASOREX Ty il 2 B 5 /D
2500
2000
1500
1000
500

0

Ih& kW

2 4 6 8 10 12 14 16 18
R/ (m-s)
(a) LB EHHRREE
2500

2000
1500
1000

500

Th& kW

2 4 6 8 10 12 14 16 18

X3/ (m-s1)
(b) {LHEEMEER
2500

2000
1500
~ 1000

500

0 L— P R T T T S
2 4 6 8 10 12 14 16 18

M@/ (m-s)
(c) [CERBIAN
S, - BALE o X8
B7 3 MRETEMEANIRHHREEEEXIE

Fig.7 Overlay area of power affine model respectively
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Affine modelling method of wind speed-power characteristics in

wind farm based on measured data

SHAO Zhenguo,LIU Yixuan,ZHANG Yan
(College of Electrical Engineering and Automation, Fuzhou University , Fuzhou 350116, China)

Abstract ; An affine modelling method of wind speed-power curve in wind farm is proposed based on measured data.

An affine model of input wind speed is built taking the influence factors of forecast error,topographic difference and

wake effect as noise elements. The measured wind power data is divided into multiple wind speed intervals, the cen-

ter values of each interval are obtained and the affine center value curves are fitted, thus the noise element coeffi-

cients in the wind speed-power affine model are identified. The validity of the proposed method is verified by the

measured data.

Key words : wind farms ; affine model ; wind speed-power curve ;modelling ; noise element



