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Study of individual variable pitch control based on RBF neural networks-sliding mode control

TIAN Meng', ZHANG Bowen', ZHOU Lawu?, YANG Hongzhi', LONG Yan'
(1. Tongren Power Supply Bureau, Guizhou Power Grid Company, Tongren 554300, China;
2. Changsha University of Science and Technology, Changsha 410114, China)

Abstract: In order to reduce the unbalanced load of large wind turbines produced by the blade of wind shear and tower
shadow effects, according to the wind turbine gas dynamics, wind shear and tower shadow effects, this paper proposes an
independent variable pitch control strategy based on RBF neural network sliding mode. The ability of sliding mode to
control of anti-interference and robustness is strong and it has quick response speed, the disadvantage is that the control of
sliding mode jitters easily. By the online learning ability of RBF neural network, it adjusts the gaining of sliding mode
controller in real time, leading the synovial function on switching surface, reducing the jitter of the sliding mode control
effectively, and improving the dynamic performance of independent variable propeller control system. A joint simulation
mode joint for 5 MW wind turbine blade is set up by Matlab/Simulink and GH-blade software. Simulation results show
that the independent variable pitch control scheme can effectively reduce the unbalanced load in blade root and improve
the power of wind turbines run below the rated wind speed in performance. Through the test platform, it also verifies the
rationality of the independent variable pitch control strategy proposed in this paper.
This work is supported by International S & T Cooperation Program of China (No. 2011DFA62890).
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Table 1 Wind power generation unit parameter

Rating 5 MW
Control Variable Pitch
Rotor orientation,Configuration Upwind,3 Blades
Rotor,Hub Diameter 126 m,3 m
Cut-In,Rated,Cut-Out Wind Speed 3 m/s,13 m/s,25 m/s
Cut-In,Rated Rotor Speed 6.9 rpm,12.1 rpm
Rotor Mass 110,000 kg
Optimal Tip-Speed-Ratio 7.55
Rated Generator Torque 43,100 N-m
Maximum Generator 47,400 N-m
Rated Generator 1174 rpm
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