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Abstract

Abstract: In order to improve the energy capture efficiency of doubly-fed induction generator (DFIG), a
control method is designed based on direct speed control (DSC) to achieve maximum power point
tracking (MPPT). An effective wind speed estimator based on high-degree cubature Kalman filter (HCKF)
and Newton-Raphson method (NR) is proposed for solving the difficulty in obtaining effective wind speed
using traditional control strategy. A speed controller based on nonsingular fast terminal sliding mode
surface is designed to obtain a faster speed response for the speed loop. The numerical simulation
research of the 2.4MW wind turbine under rapidly variable wind conditions is carried out. The simulation
results show that the improved control method can estimate the effective wind speed accurately and
achieve better MPPT compared with the traditional control strategy.
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Abstract: In order to improve the energy capture efficiency of doubly-fed induction generator (DFIG), a
control method is designed based on direct speed control (DSC) to achieve maximum power point
tracking (MPPT). An effective wind speed estimator based on high-degree cubature Kalman filter (HCKF)
and Newton-Raphson method (NR) is proposed for solving the difficulty in obtaining effective wind speed
using traditional control strategy. A speed controller based on nonsingular fast terminal sliding mode
surface is designed to obtain a faster speed response for the speed loop. The numerical simulation
research of the 2.4MW wind turbine under rapidly variable wind conditions is carried out. The simulation
results show that the improved control method can estimate the effective wind speed accurately and
achieve better MPPT compared with the traditional control strategy.
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