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Fig. 1 Relationship between wake speed and thrust coefficient
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Table 2 Axial induction factor of wind turbine after optimization
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STUDY OF WIND FARM OPTIMAL CONTROL TECHNOLOGY
CONSIDERING WAKE EFFECT

Gu Bo', Hu Hao', Liu Yongqian®, Zhang Yang', Kang Shun’
(1. North China University of Water Resources and Electric Power, Zhengzhou 450045, China; 2. State Key Laboratory of Alternate Electrical
Power System with Renewable Energy Sources(North China Electric Power University ) , Beijing 102206, China)

Abstract: Aiming at built wind farms, a wind farm optimal control technology considering wake effect was proposed,
which reduces the wake effect and improves the overall power output of wind farms. The quantitative relationships
between the variation of state parameters, the power output and the wake distribution of wind turbines were studied, and
the coupling relationships between the variation of state parameters, the power output and the wake distribution of wind
turbines were also revealed. The calculation method of the intersection area between wake and wind wheel was
presented, and the wake superposition model of multiple wind turbines was established. Taking the maximum output
power of wind farm as the objective function, the axial induction factor as the optimization parameter, the particle swarm
algorithm as the optimization algorithm, and the optimal control model of the wind farm considering wake effect was
established. The wind farm in Horns Rev of Denmark is used as the case study to calculate and analyze. The results
showed that the proposed wind farm optimal control method considering wake effect can improve the overall output power
of the wind farm.

Keywords: wind turbine; optimal control; wind farm; wake model; particle swarm algorithm



