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Table 3 Performance indexes of pitching moment control

under different control strategies kN-m
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Table 5 Wind turbine input pitch angle performance

indicator )
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PI 2.003 2.049 2.066
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MPC-RBF 1.694 1.611 1.702
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Individual pitch control strategy for large wind turbines based on
MPC-RBF control

Wang Xin, Li Yuming, Qin Bin
(School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou 412007, China)

Abstract; Aiming at the unbalanced load that the wind turbine is subjected to when it operates
above the rated wind speed, an independent pitch control strategy that combines the Radial Basis
Function (RBF') neural network and Model Predictive Control (MPC) is proposed. A mean—period
state—space model suitable for controller design is established by means of wind turbine dynamics
equations and coordinate transformations. On the basis of Kalman state observer, the model
predictive control is used to adjust the pitch angle of the wind turbine instantaneously and the
RBF controller to suppress the loads, and then the required independent pitch controller is
designed. Taking the NERL 5 MW wind turbine platform as an example, the load characteristics
of the independent pitch control strategies based on Proportional Integral (PI), MPC, and MPC-
RBF are analysed under turbulent winds, as well as their operating characteristics. Simulation
results indicate that the method can reduce the load efficiently, improve the operating life of the
wind turbine,and have a better suppression effect on the power fluctuation.

Keywords: wind turbines; load shedding; independent pitch control; model predictive control
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