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Fig. 1 Diagram of three mass drive train model
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Fig. 6 Speed characteristics of transmission system
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TORSIONAL VIBRATION CHARACTERISTICS ANALYSIS OF
WIND TURBINE DRIVE TRAIN

Zhang Jianhua, Gao Yuan, Dai Chunlei, Yu Dongxia
(College of Water Conservancy and Energy Power Engineering , Yangzhou University , Yangzhou 225009, China)

Abstract: In grid-connected wind generation system, vibration and damages are frequent on drive shaft when the wind
field or grid is disturbed due to the flexibility of the transmission system. In view of that, state space model of the
transmission system is established based on the dynamic model of the three mass transmission system. Using modern
control theory, the intrinsic relationship between the free oscillation frequency and the transmission parameters is
revealed, by analyzing the torsional vibration characteristics under external disturbances. On this basis, the Matlab/
Simulink model of the transmission system is built, comparing the simulation results and the analysis conclusions of the
control theory in the time domain, the correctness of the theoretical analysis is verified. Then, the analysis of free
oscillation frequency testifies the necessity of adopting the three mass model in wind turbine transmission system and also
provides scientific basis for anti-resonance design of wind turbine transmission system.

Keywords: wind turbines; drive train; transient characteristics; torsional oscillations; free oscillation frequency



