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Wind forecast model considering the characteristics of temporal and spatial distribution
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Abstract: With the increasing of scale of wind power integrated into power system, the influence of wind power
fluctuation to the power system is more serious. Wind speed prediction can help formulate electric power grid scheduling
and make operational control decision, rational response to wind power fluctuations can reduce the impact of wind power
fluctuations on grid safety and stable operation. This paper establishes an equivalent wind speed model considering the
geographic distribution of wind turbines and wind speed distribution in time and space. The wind speed relationship
between upstream wind turbine and downstream wind turbine is established based on this model, which is used to fix the
wind speed of downstream wind turbine. In addition, a wind farm power forecasting method is proposed based on wind
speed revision, in order to improve the prediction accuracy of wind power. The feasibility and rationality of the method is
verified by simulation examples based on actual wind farms parameters and geographic data.
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Fig. 1 Equivalent wind speed model
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BB T BRI 5 FTR),  BA
WA A At 45° (BLaRakiE EJ5 ok, Al 7R)
A BV WA SCHEI g 7

A5 ¢ I 221 P DA -2 S X LA LZEL £ XUy

vll(t) Vlz(t) vln(t)
V= v21:(t) szz(t) Vzn:(t) (10)
V() v, (@) - v, (1)
1© 2 3@ @
| AN AN ) )
o 9 9 g
TOIICIEIOINIO
a a8 a8 @
Y N N N
9(e) 1) 1l 120
ve B8 8 8 8
13@ 14@ 15@ 16@

5 REHESH

Fig. 5 Position of wind turbines

A R R LA AL, IR 1 TR
F1 KA A
Table 1 Group of DFIGs

A5 eV IRAERES
1 1, il(i, j=1~n)
2 2j, i2(i, j=2~n)
n nn

BN HE X HLA 2 A KU AR R I TR 7, 74

P JRGHUR P HE R AL 2 18] B TRL PR A o o« WSS

58 B REEHLALEN 2 ¢ 1 ROEE IE R E A, N
_ @

", (1)
%aywﬂJa—ﬂP—@—Jr{%{Eggj}(u)

s v, (£) JZRHLAL ¢ 20 1SRG v, (1)
R G — HE IR LA AU HE SR B ¢ 20K
HLBLAL 0 A

DLBE2HE, TR R A SR HLHLAL R A
IEFRA. Bk, AT LU S AT 218 ne1 HER L
LS5 B SR TS XL PR XL

Vb0+ﬂ:nMAﬂP—O—JL{%{E£§)} (13)

B LUE IE R BT 2T — I 21 1 70 X

1
vy, (t+r):/1—vzj (t+7) (14)
2

HI T A345 5 T HLI XGE T P81, 1 X
- D AR R TG KU R TR Y

4 HflnHh

4.1 HLA

ASCHEAFILL 2011 AFPH A6 DX S R R L
(AR s, I T 4 H 6 HEN4 H 12 HF X
HHRAE N TEFEA, FEARIILE R 10 mine 24
LOAS AR SCHRE A R FI0 7 v R A ek, 433K H BP
PREE I 281G I RBOEX AR 4 h B9 KGR T 1
Do P TT V260 H R PP 48 A SR P S8 A 0 1 22
MAPE(Mean Absolute Percentage Error)fil /7 ¥4 1%
72 RMSE(Root Mean Square Error), 1157204

N
27l

MAPE == (15)

S

(11



- 118 -

@ ERIEF B R

(16)

s v, W RGESERRE; VO RGE TN ; N O

A AL

4.2 TR
SRR O ES R 4 A 6 H i gt 5 4

[l 6 Jire

16 T T T r
sl BP?);J"UW{!‘J@'!\UH‘,
141
13

2 12F

S

X 10
9 H
8F
71
6

0 10 20 30 40 50 60 70 80 90 100
t/min

6 FMEER
Fig. 6 Prediction result
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