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A novel torsional vibration damping method for a DFIG-based system

ZHAOQO Zuyi, LIU Libo, XIE Da, CHU Haoxiang
(School of Electronics Information and Electrical Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: Torsional vibrations present in the drive train can produce large stresses on the components of the wind turbine.
Those torsional vibrations can be excited by either turbulent winds or grid disturbances which are considered in this study.
A damping system accomplished by the decoupled power control for rotor side converter equipped with a torsional
damper is developed. During vibrations, the torsional damper extracts the ripple of the generator speed to produce an
auxiliary active power reference, which enables the system to generate additional active power to damp the drive train
vibrations. To illustrate the effectiveness of the torsional damper, eigenvalue analysis is conducted through small-signal
stability model and Bode diagram of the closed loop system is plotted. Simulations are performed in Matlab/Simulink to
evaluate the proposed damping method. Results confirm that the torsional damper can introduce an auxiliary damping to
the wind turbine system and exhibit a good performance to damp both vibration frequencies of the drive train, particularly
the low frequency mode.
This work is supported by National Natural Science Foundation of China (No. 51277119).
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Fig. 1 Block diagram of the DFIG based wind turbine model
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Fig. 2 Three-mass model
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Fig. 3 Low-pass filter based torsional damper
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Fig. 4 Damping control scheme in rotor-side inverter
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Table 1 Participation factors of torsional modes
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Table 3 Effect of torsional damper on eigenvalues
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Fig. 6 Damping effect of torsional damper
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