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Research on equivalent method of large-scale wind farm based on
impedance method

Su Chenbo, Liu Chongru, Li Zhixian, Li Jianze, Wang Jinyuan
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources, University of
North China Electric Power University, Beijing 102206, China)

Abstract; The integration of large-scale wind farms incurs new oscillation stability issues in the power systems. At pres-
ent, the wind farm is always replaced with a single unit for the oscillation stability analysis in most literature. However, it
ignores the dynamic interaction inside the wind farm and may lead to unreliable analysis results. This paper decomposes a
wind farm with M coupled permanent magnetic synchronous generators ( PMSGs) into a diagonal matrix with M blocks re-
presenting equivalent PMSG subsystems through the matrix transformation. On this basis, an impedance-based reduced-or-
der model for the wind farm is derived by the matrix perturbation theory, which fully considers the topology and the dy-
namic characteristics inside the wind farm. Moreover, the proposed equivalent method can significantly reduce the com-
plexity of analytical modelling while ensuring its accuracy, which is suitable for real-time oscillation stability analysis of
large-scale grid-connected wind farm. The simulations results show the effectiveness of the proposed method.
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grid-connected wind farm
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