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Distributed Wind Turbine Variable Speed Constant Frequency
Control Based on Routh Method and Least Squares Method
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2. Beijing Jingneng International Holdings Co. , Ltd. , Northeast Branch,Changchun,Jilin 130117, China)

Abstract: Wind turbines are affected by wind speed during operation, making it difficult to maintain optimal operating
conditions, resulting in suboptimal control performance and the low output power. A distributed variable speed constant fre-
quency control method for wind turbines based on Routh method and least squares method is proposed. Calculate the output
power of the wind turbine, construct the power-speed equation of the wind turbine, analyze its operating status, use the
transfer function under the Routh method to construct the characteristic equation of the wind turbine operating status, gener-
ate the Routh criterion, and establish the Routh table to judge the stability of the wind turbine. Targeting the stability and
maximum output power of wind turbines, setting objective functions and constraints, constructing a variable speed constant
frequency control model for wind turbines, and using the least squares method to solve the distributed variable speed con-
stant frequency control parameters of wind turbines. The experimental results show that this method can increase the output
power by up to 102. 3% under wind speed changes in practical applications, with a wind energy utilization rate of 94. 15%
and good control robustness.
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