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Fig.1 Scatter plot of correlation coefficient
vs. distance between wind farms
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Fig.2 Scatter plot of standard deviation vs.
annual average output for different orders
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Fig.3 Flowchart of typical wind cluster index modeling
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Table 1 Modeling parameters of Pearson
family differential equations
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Fig.4 Cumulative probability distribution curves
of single wind farm output and wind
farm cluster output
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Fig.5 Curves of power output vs. duration for
single wind farm and wind farm cluster
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Table 3 Calculative results by two methods for
typical Fujian wind farm cluster
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Modeling and application of statistical indicators for wind farm cluster
BIAN Haihong',ZHENG Weigao™*,LIN Zhangsui*,XU Qingshan®*, ZHANG Le¢’
(1. School of Electric Power Engineering,Nanjing Institute of Technology,Nanjing 211167, China;
2. Southeast University ,Nanjing 210096, China;3. Nanjing Department of State Grid Jiangsu Electric Power Company’s
Maintenance Branch,Nanjing 211102, China;4. Economic Research Institute of State Grid Fujian
Electric Power Company, Fuzhou 350003, China;
5. State Grid Nantong Power Supply Company,Nantong 226006, China)

Abstract: The model of central moment relationship between the outputs of single wind farm and wind
farm cluster is established based on the probability theory. According to the probability distribution
characteristic of wind power output,two statistical indicators are introduced to describe the wind power
distribution shape :skewness and kurtosis. Based on four statistical indicators,i.e. mean,standard deviation,
skewness and kurtosis,a Pearson family model is established to represent the power output of wind farm
cluster,and the sequential data of its power output are simulated to obtain its output curve. The historical
data of typical regional wind farm cluster are analyzed,the model of exponential relation between the
distance and the correlation coefficient among wind farms is empirically established,and the model of
approximate polynomial relation between the standard deviations of different orders and the average output
of regional wind farms is established to reduce the data dimension of core index calculation. A wind farm
cluster of Fujian province is analyzed as a case and the results show the proposed model is correct and
practical.

Key words: wind power; wind farms; wind farm fluctuation; skewness; kurtosis; Pearson family; duration

curve; models



