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Abstract: Variable-speed wind turbines (VSWTs) are expected to maximize their power extraction via maximum power
point tracking (MPPT). However, turbines with large inertia are unable to track the optimal rotor speed which continuously
fluctuates depending on instantaneous wind speed, leading to the decline in wind energy extraction efficiency. It is found
that the average speed tracking error is not monotonically related to the overall wind energy extraction efficiency. This
makes it difficult for the MPPT controllers which are designed aiming to reduce the speed tracking error to effectively
improve the wind energy extraction efficiency of the turbines with slow dynamic characteristics. Therefore, in order to
improve the efficiency of wind energy capture (rather than reduce the speed tracking error) as the goal, this paper proposes
a wind turbine maximum wind energy capture method based on reference input optimization. The optimization of reference
input is realized with a reinforcement learning algorithm called deep deterministic policy gradient (DDPG), meeting the
challenge of the complex effect of reference on performance. The simulation results show that the proposed method can
effectively improve the efficiencies of VSWTs under turbulence.
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