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Study of wind speed-active power model for wind farm based on measured data

WANG Qian', PAN Xian-xian?, CHEN Ying’, YANG Fen-yan', LIN Li?
(1. Electric Power Research Institute of Guangdong Power Grid Corporation, Guangzhou 510080, China; 2. State Key Laboratory of
Alternate Electrical Power System with Renewable Energy Sources (North China Electric Power University), Beijing 102206, China;
3. Maintenance Company of Anhui Electric Power Corporation, Hefei 230000, China)

Abstract: Accurate model of the wind farm is the basis for the analysis of wind power integrating grid. Firstly, the comparison is
made between the standard power characteristic curve and the measured scatter plot of wind speed-active power for DFIG. The wind
speed-active power model is proposed based on the measured data. For the wind speed differences of wind turbines in large wind
farm caused by complex terrain and the crew irregular arrangement, K-means clustering algorithm is used for the equivalent wind
speed model of the whole wind farm. Then the wind speed-active power model of wind farm based on measured data is proposed.
Taking an actual wind farm as example, K-means clustering algorithm is used to the clusters division. Result shows that the division
by wind speed is different from that by location of wind turbine units. Finally, to verify the effectiveness of the new wind speed-active
power model, the error comparative analysis is made between the new model and the traditional model. Result shows that the
accuracy of the model is greatly improved with the proposed method.
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Fig. 1 Standard power characteristic curve of
GE1.5s-1500 kW DFIG
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Fig. 2 The measured scatter plot of wind speed-active power for
GE1.5s-1500 kW DFIG
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an actual wind farm
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Table 1 Clusters division result of an actual wind farm
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Fig. 4 Wind power output for the traditional model, equivalent

model and the actual wind power output
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traditional model and equivalent model
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