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Assessment of transient models and stability analysis methods
for wind power generation units

LI Hui, ZHAO Bin, HAN Li
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongqing University, Chongqging 400030, P. R. China)

Abstract: The transient stability principle of squirrel cage induction generators was analyzed. A detailed
generator model (including stator electrical transient), simplified generator model (neglecting stator
electrical transient), and one-and two-mass shaft system models were built. Based on the four different
wind turbine unit models, the dynamic behaviors were simulated and compared using Matlab/Simulink,
under the condition that the generator stator terminal was subjected to a 3-phase short-circuit fault.
Furthermore, the critical clearing time (CCT) was calculated and compared using a direct method with the
critical clearing speed of induction generator and the simulation method of trial and error. Results show that
the different shaft system mass models influence the transient stability analysis of the wind turbine units
significantly, and the direct method of CCT estimation based on the critical clearing speed is incompatible.
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