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method for multiple wind farms
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Table 4 Hurst exponent values

Hurst $8 508
q FEAY) 5 A 5
W, W, W, W,

-3 1.0532 1.2473 0.8620 1.3269
-2 0.9833 1.1945 0.8541 1.2560
-1 0.9035 1.0558 0.7258 1.1279
0 0.7863 0.8445 0.6945 0.9078
1 0.6594 0.6695 0.6614 0.6599
2 0.5599 0.5480 0.5044 0.4950
3 0.4896 0.4595 0.4154 0.4019
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Fig.10 Multifractal spectrum of wind farm W,
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Table 5 Coefficients of multifractal spectrum

Y& K3 Aa Afla) A
N - WV, 0.948 1 0.107 5 0.987 5
PRkl W, 1.1313 -0.3306 1.168 7
st W, 0.299 3 0.306 6 0.3250
W, 0.3922 0.478 1 0.252°5
$ W, 0.829 2 0.2110 0.652 4
\% 1.296 0 -0.146 4 1.2337
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Fig.11 Generated wind power scenario
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Table 6 Hurst exponent value of generated scenario

Hurst 8805 (1R 241H)
q AT F R
Wl WZ Wl WZ
3 0.8620 1.3269 1.2992 1.6074
(-0.1912)  (0.0796)  (0.2460)  (0.3601)
> 0.8541 1.2560 1.1247 1.4591
(-0.1292)  (0.0616)  (0.1414)  (0.2646)
. 0.7258 1.1279 0.8783 1.1201
(-0.1777) (0.0722)  (-0.0251) (0.0644)
0 0.6945 0.9078 0.6805 0.7451
(-0.0918)  (0.0633) (-0.1058) (-0.0994)
| 0.6614 0.6599 0.5709 0.5732
(0.0021)  (-0.0096) (-0.0885) (-0.0964)
5 0.5044 0.4950 0.5076 0.4938
(-0.0555) (-0.0530) (-0.0524) (-0.0542)
; 0.4154 0.4019 0.4139 0.4446
(-0.0742)  (-0.0576) (-0.0757) (-0.0149)
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Table 7 Multifractal spectrum coefficients of
generated scenario

HUE (R 2410H)
i ¥
ik Aa AMa) A
W 0.8292 02110 0.6524
e ! (0.1189) (-0.1035)  (0.3351)
YRES W 1.2960 -0.1464 12337
2 (0.1647) (0.1842)  (0.0650)
W 1.3355 0.8307 0.3259
T ' (0.3874)  (0.7233)  (-0.6616)
ik W 1.5909 0.5417 0.3619
2 (0.4596) (0.8723)  (-0.8068)
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Scenario generation and evaluation method of multiple wind farms output
considering spatial-temporal correlation
DING Ming',SONG Xiaowan',SUN Lei', HUANG Feng',ZHANG Shujie’,DU Degui’
(1. Anhui New Energy Utilization and Energy Saving Laboratory,Hefei University of Technology,Hefei 230009, China;

2. Key Laboratory of Photovoltaic Power Generation and Grid Integration,State Grid Qinghai Electric Power Research
Institute,, Xining 810008, China;3. State Grid Qinghai Electric Power Company, Xining 810008, China)
Abstract: The scenario generation technology for multiple wind farms can provide basic data for medium-
and long-term planning and operation of power system. In order to consider the output spatial-temporal cor-
relation of multiple wind farms in the process of scenario generation,a two-stage scenario generation me-
thod is proposed. In the first stage,the output spatial correlation of multiple wind farms is modelled by Co-
pula function to obtain the initial output scenario of multiple wind farms. In the second stage,the random-
ness of wind power fluctuation is modelled by the stochastic differential equations,and the initial wind po-
wer scenario is reconstructed to ensure the wind power series in the finally obtained scenario better pre-
serve the temporal correlation of the original series. An index system is constructed to evaluate the effec-
tiveness of the generated scenario. The multi-fractal detrended fluctuation analysis method is introduced to
provide multi-dimensional indexes for describing the autocorrelation and dynamic fluctuation characteristics
of wind power series. A regional wind farm is taken as an example to generate quarterly output scenario,
and results show that the proposed method can preserve the spatial-temporal correlation of original wind

power series.
Key words: wind power; spatial-temporal correlation; Copula function; stochastic differential equation ; multi-

fractal ; evaluation index



