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Tab.1 Statistics of measured power outputs of wind farm and PV station
P P At
[S]
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[0,0.1] 510 142 116 154 164 167 172 100 23 0 1548
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Tab.4 Correlation of power output between wind
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Tab.5 Results of reliability assessment for different seasons
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Reliability assessment of wind-PV hybrid generation system

based on Copula theory
ZHAO Jichao'?,YUAN Yue'?,FU Zhixin'?*,SUN Chunjun’®, QIAN Kang®,XU Wenchao®
(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;
2. Research Center for Renewable Energy Generation Engineering of Ministry of Education,Hohai University,

Nanjing 210098, China;3. Jiangsu Electric Power Design Institute,Nanjing 211102, China)
Abstract.: A joint probability distribution model based on Copula theory is proposed for the power output
of wind-PV hybrid generation system,which considers the probabilistic nature of wind and PV power outputs
and their correlation properties as well. The Kernel density estimation method is applied to estimate the
probability densities of wind and PV power outputs based on the measured data of a real wind-PV hybrid
generation system. The Kendall rank correlation coefficient is selected to measure the correlation between
wind and PV powers. The Frank Copula function is used to calculate the joint probability distribution of
wind and PV power outputs. Reliability assessment is carried out for the RBTS (Roy Billinton Test System)
and results demonstrate that the proposed model can properly describe the probabilistic nature of wind-PV
hybrid generation system and the reliability assessment considering their correlation properties is closer to
real situation.
Key words: Copula theory; Kernel density estimation; correlation analysis; wind-PV hybrid system; wind

farms; reliability; assessment



