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Abstract: When the wind speed exceeds the rated value, the wind power captured by the wind turbine must be reduced

to guarantee the wind turbine to operate in the safe and stable status. A control scheme for limiting the power of the

variable pitch wind turbine based on the differential geometry feedback linearized theory is proposed to keep the rotational

speed and output power at the rated value. An affine nonlinear model of the wind turbine is developed and then globally

exactly linearized by a differential geometry transformation. With the new linearized model, we design a novel pitch angle

controller in which the output feedback variable is the rotational speed and the input control variable is the blade pitch

angle. When the wind speed exceeds the rated value, the pitch angle controller changes the blade pitch angle to reduce the

rotational speed back to the rated value for ensuring the constant output power. Simulation results show that, when the wind

speed is above the rated value, the proposed control strategy effectively implements the constant output power control for
the variable pitch wind turbine with fine flexibility and robustness.

Key words: wind turbine; power limitation control; feedback linearization; differential geometry; globally precise

linearization; variable pitch
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chanism model of variable speed constant
frequency doubly-fed wind generation sys-
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Fig. 1 Structure of the wind energy generation system
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Fig. 3 Feedback linearization control of wind energy

conversion system
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