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Analysis of voltage stability in wind power cluster system based on Hopf bifurcation
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(1. Xi’an University of Technology, Xi’an 710048, China; 2. China Electric Power Research Institute, Beijing 100192, China)

Abstract: In order to study dynamical voltage stability of wind farms cluster, in this paper, the dynamic model of wind
farm with active power fluctuation is established in DIgSILENT/Power factory. The traditional differential algebra
equation (DAE) model is improved. A dynamic analysis method is proposed which combines the continuation power flow
(CPF) and time domain simulation (TDS) method based on bifurcation theory. A fast algorithm is proposed for computing
the stability margin of the system, and the proposed method tracks the two dimensional Hopf bifurcation (HB) curves of
system by using a two parameter so-called ‘two-step’ method. It analyses and compares the dynamic response properties
and voltage control capability of the wind cable set area between different power compensation devices. The simulation
results of a certain WFC in Hami, Xinjiang Province indicate that the stability margin of saddle node bifurcation (SNB)
based on static continuation method is more optimistic than HB based on CPF combined with dynamic TDS. The
proposed analytical method is a fast direct method to obtain the HB, as well as can calculate voltage stability limit of wind
farm accurately.
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