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Fig.1 Equivalent system of grid-connected wind
turbine-generator set with torsional vibration
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Fig.2 Equivalent shaft system of wind
turbine-generator set
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Fig.3 Three-mass model of shaft system
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Tab.1 Mechanical parameters of wind
turbine-generator set
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Tab.2 Electrical of parameters of wind
turbine-generator set
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Fig.4 Electromagnetic torque curve and blade
speed curve when three-phase grounding
fault occurs at generator outlet
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Modeling and mechanism of torsional vibration of grid-connected wind generator
WANG Ruilin',XIE Da',WANG Xitian',ZHANG Yanchi**
(1. Electrical Engineering Department,Shanghai Jiao Tong University ,Shanghai 200240, China;
2. Automation Department,East China University of Science and Technology,Shanghai 200237, China;

3. Electrical Engineering Department,Shanghai Dianji University, Shanghai 200240, China)
Abstract: Papers on the torsional vibration of grid-connected wind generator are reviewed and its necessity
is pointed out. The unified electromechanical models of grid-connected stalled wind generator are established
for torsional vibration study. The finite element analysis is employed to model the blades and the
mechanically rotating system,including the blades,low speed shaft,gear box, high speed shaft and generator
rotor,is modeled as three softly-connected masses to calculate its inherent frequency. The electrical part,
including generator stator and grid,is modeled in dg0 coordinates. The simulation model is built with the
electromagnetic transient simulation software and the torsional vibration is excited by setting a three-phase
grounding fault at the beginning end of transmission line. The simulated torsional vibration curves are
analyzed in frequency domain,which shows the vibration frequency is consistent with the calculated inherent
frequency and proves the correctness of the established models.
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