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Pitch Angle Control of Wind Turbine based on Variable PID
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Abstract

For regulating generator speed above the rated wind, versatile methods have been published based on PID. However,
these methods with the fixed PID gains could not guarantee that the controller works well in the whole area. In this
paper, variable PID gain method has been suggested to overcome this problem. The sensitivity of power to blade pitch
angle changes according to wind speed. The variable PID gain function has been derived from this sensitivity.
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2. Wind turbine model
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Fig. 1. Block Diagram of Wind Turbine System
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Fig. 2. Drive Train Model
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Fig. 3. Ideal Power Curve of Wind Turbine systems
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Table 2. Specs of NREL 5MW onshore Wind Turbine

Rating 5 MW
Rotor, Hub Diameter 126 m, 3 m
Hub Height 90 m
Cut-In  Wind Speed 3 m/s
Rated Wind Speed 114 m/s
Cut-Out Wind Speed 25 m/s
Cut-In Rotor Speed 6.9 rpm,
Rated Rotor Speed 12.1 rpm
Rated Tip Speed 80 m/s
Rotor Mass 110,000 kg
Nacelle Mass 240,000 kg
Tower Mass 347,460 kg
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Fig. 4. Simulation of Wind Turbine with Pitch PID
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