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Analysis of ultra-short-term prediction error of wind power based on chaos theory
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Abstract: Wind power has a big influence on the safe operation and rational management of electric power system. It is
useful to grasp the distribution characteristics of wind power prediction error for the large-scale development and
utilization of wind energy. Two chaos ultra-short-term forecasting methods are used to predict wind power. The wind
power data of a northeast wind farm is taken as an example to analyze the probability distribution of single-step prediction
error of wind power, the relationship between the wind power prediction error and the prediction step number, the
relationship between the wind power prediction error and the wind farm output power, and the relationship between the
wind power prediction error and the installed capacity. It lays the theoretical foundation for the analysis of the
composition and correction of the wind power prediction error.
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Fig. 1 Analysis of prediction error of wind power
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periodic component of wind power
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Fig. 4 Probability density of wind power prediction error
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Table 1 Probability density model of wind power fluctuation
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Fig. 5 Wind power prediction error of wind farm A
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Fig. 6 Wind power in two days
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Fig. 7 Wind power prediction error in two days (method 1)
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Fig. 8 Wind power prediction error in two days (method 2)
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Fig. 9 Wind power prediction error of two wind farms
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Table 2 Percentage of wind power prediction error
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1 0.09 4.02 532 0.88 8.85 10.96

2 0.05 5.99 7.96 0.68 12.59 15.79
3 0.26 7.26 9.41 0.64 14.73 18.33
4 0.30 7.88 9.90 0.99 16.81 21.15
5 0.07 8.37 10.54 2.11 17.82 22.80
6 0.07 8.98 11.22 2.29 20.06 25.73
7 0.16 9.68 11.87 3.12 22.51 27.71
8 0.08 9.98 12.37 2.50 22.66 27.78
9 0.30 10.65 13.18 2.21 22.42 27.58
10 0.19 11.27 13.61 3.78 23.09 28.71
11 0.72 11.59 13.85 3.49 24.00 29.45
12 0.70 11.74 14.35 4.57 24.99 30.83
13 0.98 12.22 15.02 4.49 24.59 30.53
14 1.41 12.94 15.91 3.72 24.20 29.45
15 1.48 13.20 16.34 3.07 23.86 29.34
16 1.63 13.38 16.60 3.26 24.59 30.22
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