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Figure 1 Flow tube model under wind turbine yaw state
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Figure 3 Influence of yaw angle on wake spacing
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Figure 9 Wake distributions before and after optimization
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Figure 10 Wind speed and direction curve for a day
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method with real data
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Data-driven Equivalent Modeling and Active Wake Control of a Wind Farm

ZHANG Jianhua, ZHANG Mengjia, HUANG Dehao, ZHAO Si

(School of Control and Computer Engineering, North China Electric Power University, Beijing 102206, China)

Abstract. In order to reduce the influence of wake disturbance on the total output power of wind farm, Informer
neural network algorithm was proposed in the proposed wind farm yaw optimization control framework, and an intel-
ligent equivalent model of power conversion for wind farm yaw control was established. Based on the present model,
an optimization problem maximizing the power output of wind farm with yaw angles as decision variables was de-
fined, and particle swarm optimization algorithm was used to obtain the optimal yaw angle of each wind turbine and
reduce the wake interference. Firstly, a wind farm consisting of 14 wind turbines was built, and its layout was Pen-
manshiel wind farm. Secondly, wind data was used to model the wind farm equivalently, and the results of the In-
former model were compared with LSTM, GRU, RNN, and Transformer. The results showed that the established
Informer intelligent equivalent model could consist with the actual characteristics of the wind farms. Comparing the
proposed algorithm with the mantis search algorithm, the proposed algorithm could increase the total power of wind
farms by 1. 94 MW with the wind speed of 10 m/s and the wind direction of 195°. With continuous wind conditions
(measured wind data on a certain day) , the total power of the wind farm was increased by 292. 97 kW on average,
and the improvement results were superior to the mantis search algorithm. The proposed algorithm could improve
the overall output power of the wind farm well.

Keywords: wind farms; wake effect; Informer neural network; active wake control; particle swarm optimization





