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Fig. 1  Full-year general prediction error of wind power
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Fig. 2 Prediction error of wind power in January
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Fig. 3 Absolute mean error of 12 months
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Fig. 4 Prediction error of 24 time intervals
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Fig. 5 Predictive power-prediction error scatter plot
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Fig. 7  Fitting of probabilistic distribution of prediction

error under three different ways of window width selection
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Table 4  Fitting statistics of each error data set under different

ways of window width selection

EfEga i K7a  KE7b  KE7c K7
NR 0.8927 0.5196 0.5520 0.6313
MAE ~ 1SCV  0.8357 0.4465 04262 0.6017
EACEE 07373 03724 03696 0.5128
NR 21126 0.8499 0.6809  1.0084
RMSE ~ LSCV 19489 0.6724 0.5243  0.9468
B 16305 0.5526 0.4503  0.8322
NR 0.8512 0.7714 0.5566 0.9178
E LSCV ~ 0.8734 0.8569 0.7371 0.9276
WA 09114 09033 09276 0.9439
NR 0.9555 09111 0.8350 0.9765
d LSCV  0.9633 0.9445 09149 0.9797
A 09759 09738 0.9433  0.9851
x5 HESHE
Table 5 Window width parameter value
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PREDICTION ERROR ANALYSIS OF WIND POWER BASED ON
CLUSTERING AND NON-PARAMETRIC
KERNEL DENSITY ESTIMATION

Zhang Xiaoying'®, Zhang Xiaomin'”, Liao Shun*, Chen Wei'”, Wang Xiaolan'’
(1. College of Electrical and Information Engineering , Lanzhou University of Technology , Lanzhou 730050, China;
2. Key Laboratory of Gansu Advanced Control for Industrial Processes , Lanzhou University of Technology, Lanzhou 730050, China;
3. National Demonstration Center for Experimental Electrical and Control Engineering Education , Lanzhou University of Technology,

Lanzhou 730050, China; 4. Liangshan Power Supply Corporation, State Grid Sichuan Electric Power Company , Xichang 615000, China)

Abstract: According to the characteristics of season, time sequence and power change of the actual wind power
prediction error, a new research method is proposed based on the clustering analysis and the non- parametric kernel
density estimation to study the probability distribution of wind power prediction error. By using the method of the cluster
analysis for months and time frame reduction, the data with the similar error characteristics is effectively classified to a
group, which ensures the diversity and the overall trend of error distribution. On the basis of this, considering the power
characteristics, using the proposed method to simulate the wind power forecast error probability distribution , the iterative
method is adopted to solve the window width in the process. The applicability and effectiveness of the proposed method
are verified by the evaluating indicator of fitting accuracy.

Keywords: wind power forecast error; segmental clustering; non- parametric estimation; solving of window width;

fitting accuracy



