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Abstract: During the fault recovery phase of a direct-drive wind turbine, the delayed withdrawal of reactive
current leads to transient overvoltage of the turbine after the fault recovery, which affects the safe and stable operation
of the grid-connected system. In order to suppress the transient overvoltage, an electromagnetic transient model for the
direct-drive wind turbine is established, the mechanism of transient overvoltage occurrence is quantitatively analyzed,
and a three-stage coordinated control strategy is proposed. The first stage optimizes the active/reactive current during
fault ride-through to reduce the active/reactive power fluctuations before and after fault recovery; the second stage
introduces the rate of change of terminal voltage to assist in accurately identifying the fault clearance and accelerating
the reactive current withdrawal speed. The third stage controls the wind turbine to proportionally absorb reactive power,

eliminating the accumulated reactive power surplus. Furthermore, a simulation platform based on MATLAB/
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Simulink and Speedgoat is built to verify the suppression
effect of the proposed strategy on the transient overvoltage
after fault recovery. Simulation and experimental results
show that, compared with traditional control strategies, this
strategy reduces transient overvoltage by 9.3% without
sacrificing the reactive power support capability of the
wind turbine.
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