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Nonlinear PID Rotating Speed Control of Variable Speed Constant

Frequency Wind Turbine System
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ABSTRACT: Strong nonlinearity, big moment of inertia and
changing mechanical damping with rotating speed are the
characters of wind turbine. A new nonlinear-PID (NLPID)
controller for rotating speed control in variable speed constant
frequency (VSCF) wind turbine system is proposed. Fast
response, small overshoot, high precision, strong adaptability
and highly robustness are obtained by the proposed strategy. A
fuzzy PID-PID dual-mode variable pitch controller is designed.
Based on these, the VSCF wind turbine system running in the
whole working wind speed range is studied by simulations.
With the action of fuzzy PID-PID dual-mode controller, system
can keep the rated output power above rated wind speed; when
wind speed is under the rated value, system can estimate the
optimal rotating speed without test of wind speed by fuzzy
controller and reach the maximum wind-energy capturing or
keep the rotating speed constant.

KEY WORDS: wind power generation; maximum wind
energy capturing; adjustable-pitch; nonlinear-PID controller;
fuzzy PID-PID dual-mode control
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speed wind turbine
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VSCF wind turbine system
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