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Optimal Control of Wind Farm Power Maximization Considering Wake Effect
LIU Jun, CAO Mengjiao
(College of Automation and Information Engineering,Xi’ an University of Technology,
Xi’an 710048, Shaanxi , China)

Abstract: A maximum power optimization control strategy for wind farms considering wake effect was
proposed. Aiming at the wind direction change and wake superposition problem, based on the Cartesian coordinate
transformation method, the calculation method of the intersection area of wake and wind turbine under different
terrains was established. In the case where the layout of the wind farm was determined, the particle swarm
optimization algorithm was used to optimize the axial induced factor of each unit. In order to reduce the load of the
unit, the scheme of first adjusting the rotational speed and then adjusting the pitch angle was adopted so as to
determine the speed and pitch angle of each unit when the power of the wind farm was maximized. The simulation
of 16 wind turbines were carried out, the simulation results show that compared with the traditional single-machine
maximum wind energy tracking method, the optimized control strategy proposed makes the wind farm power
increase significantly.
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Fig.l Wake and wind turbine intersection area D,
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Fig.2 Coordinate transformation of units under

different wind directions
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Fig.5 Wind turbine C,,, before and after optimization
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Fig.7 Wind turbine speed before and after optimization
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