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Fig. 1 Structure of DFIG based wind turbine
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Fig.3 Block diagram of rotor current loop
controllers with improved control
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Impedance Modeling and Sub-synchronous Resonance Mitigation Strategy of
DFIG Based Wind Turbine in Static Reference Frame

ZHANG Xueguang', QIU Wangming', FANG Ran', ZHU Lin®, XU Dianguo'
(1. School of Electrical Engineering and Automation, Harbin Institute of Technology, Harbin 150001, China;
2. Yunnan Energy Research Institute Limited Company, Kunming 650011, China)

Abstract: To explain the mechanism of sub-synchronous resonance (SSR) in doubly-fed induction generator (DFIG) based wind
turbine system under series compensation, an impedance model of DFIG based wind turbine in static reference frame is
established. Firstly, the dq impedance model of DFIG based wind turbine is transformed into complex vector form and its
frequency-domain impedance model is derived by frequency transformation. Based on the physical interpretation represented by
the impedance model, the influence of controller and network parameters on equivalent impedance and SSR frequency of grid-
connected system is analyzed using equivalent RLC series circuit. Damping control and virtual inductance control are proposed
to mitigate SSR, which can lead to the increase of the damping of SSR region and reduce the SSR frequency of the system,
respectively. Finally, the accuracy of the model and the theoretical analysis is verified by simulation.
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Key words: doubly-fed induction generator (DFIG) based wind turbine; sub-synchronous resonance (SSR); impedance

modeling; additional damping control; virtual inductance control
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