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Linear Parameter Varying-based Pitch Control Strategy for Wind
Turbines Participating in Power Grid Frequency Regulation
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Abstract: When wind turbine participates in frequency regulation, the adjustment of output power will
change the wind speed range in which pitch angle is needed to adjust. Additionally , the sensitivity of pitch
angle to aerodynamic power varies with wind condition, which causes difficulty to apply the traditional PI
pitch controller for complex conditions as wind turbine participates in frequency regulation , leading to rotor
speed oscillation. Therefore, in this paper, a design method of wind turbine pitch controller is proposed
based on linear variable parameter system ( LPV). This method linearizes the wind turbine model ,and the
LPV model is obtained by convex decomposition according to the change range of wind speed and pitch
angle ,then the corresponding pitch controller is obtained by solving the linear matrix inequality (LMI).
Compared with the traditional PI pitch controller,the LPV controller can effectively reduce the fluctuation

of the rotational speed,reduce the low-speed shaft load and reduce the fluctuation of the pitch angle. The
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effectiveness and advancement of the method are verified by simulation.
Key words; frequency regulation, speed oscillation, LPV model, LPV pitch controller
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