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Influence research of electric vehicle accessing on the wind penetration limit

WANG Xinghua, PENG Zhile, PENG Xiangang, NIE Yixiong, LIU Yi, CHEN Yafang
(Faculty of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: Electric vehicle and distributed wind generation (DWG) accessing to grid are hotspot of current research.
Firstly, the stochastic characteristics of DWG and electric vehicle to grid (V2G) are illustrated, and the method of
distribution network load modeling including electric vehicle charge/discharge power is proposed based on nonparametric
kernel density estimation, which could better overcome the error brought by traditional normal distribution in load
modeling. Secondly, the wind penetration limit calculation model is constructed based on chance constrained
programming (CCP), and the particle swarm optimization (PSO) algorithm embedded with stochastic simulation is
proposed to solve the calculation model. Finally, the influence of V2G on the distribution of distribution network load is
stated on a tested system; what is more, the influence of electric vehicle penetration on the wind penetration limit is
analyzed from multiple perspectives.
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Fig. 1 A wind turbine power curve
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Table 3 Penetration limit under different permeability
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Table 4 Comparison of related parameter
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