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Fig.1 Schematic diagram of the drive train of

a typical wind energy conversion system
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Fig.2 Schematic diagram of a two-mass equivalent
model of a wind turbine
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Fig.3 Main flux curve with the excited current
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Fig.4 Stator and rotor leakage inductances as

a fuction of stator current
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Fig.5 The rotor resistance and the rotor leakage inductance

as a function of slip considering skin effect
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Fig.6 Schematic diagram of a grid-connected wind

generator system with a inducation generator
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TRANSIENT PERFORMANCES ANALYSIS OF WIND TURBINE
SYSTEM WITH INDUCTION GENERATOR INCLUDING FLUX
SATURATION & SKIN EFFECT

Li Hui', Zhao Bin'?, Han Li', Chen 7’
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology, Chongqing University ,
Chongging 400044, China; 2. Sichuan Electric Vocational and Technical College, Chengdu 610072, China;
3. Institute of Energy Technology, Aalborg University, Aalborg DK9220, Denmark)

Abstract: In order to analyze correctly the effect of different models for induction generators on the transient performances
of large wind power generation, Wind turbine driven squirrel cage induction generator (SCIG) models taking into account
both main and leakage flux saturation and skin effect were proposed. A two-mass lump equivalent model of a wind turbine
shaft system was also used to considering shaft flexibility. The transient behaviors of the wind generator system with the
different models were investigated and compared with the software platform Matlab/Simulink, under conditions of a large
mechancical disturbance and a grid voltage sag, respectively. Simulation results have shown that the effect of the flux sat-
uration is obvious on the transient behavious of the wind power generator system, especially for a grid voltage sag studies.

Keywords: wind power generation; flux saturation; skin effect; induction generator; transient



