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Interval prediction for long-term wind power of wind farm clusters based on cloud theory
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and Conversion (Shanghai Jiao Tong University), Ministry of Education, Shanghai 200240, China;
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Abstract: The uncertainty of wind power poses great challenges to the cluster development and grid connection of wind
power. The point prediction of wind power is difficult to meet the actual need of flexible planning of the power network.
Regarding to the problem of interval prediction for long-term wind power of wind farms clusters, the D-vine Pair
Copula-GARCH-t model based on cloud theory is proposed to predict the output range of wind farms. The GARCH-t
model can accurately reflect the leptokurtic characteristics of prediction errors and thus improve the precision of wind
power prediction. Meanwhile, the D-vine Pair Copula model effectively describes the correlation between the wind power
of wind farm clusters. Based on such cloud model with the digital characteristics of expectation, entropy and hyper
entropy, the interval wind power can not only reflect the randomness and fuzziness, but also describe reasonably the
relationship between them. The interval prediction for wind power could provide a reference for planner to do the
long-term planning of wind farms.
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Table 1 MRE of wind power by different prediction models
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Table 2 RMSE of wind power by different prediction models
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Table 5 Results of Copula function parameter

Copula EA& t- Gumbel Clayton Frank
PR £ Copula Copula Copula Copula Copula
Pip 0.576 0.764 2.238 1.619 5.121
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Table 6 Euclidean distance between empirical Copula

and five kinds of Copula function
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Table 7 Probability of wind power of wind farm clusters
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