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Abstract:
This paper presents application of nonlinear control and estimation methods for a variable speed
wind energy conversion system (WECS). A low-order, nonlinear model that captures the
dominant dynamics of the wind turbine drive-train is considered. An unscented Kalman filter
(UKF) is used for online estimation of parameters. The control law, derived from an energy-like
Lyapunov function, guarantees system stability for all operating points of the WECS. The
structure of the control law provides physically intuitive guidelines for gain selection. Furthermore,
the robustness properties inherent in all energy-based control approaches is preserved.
Simulations of speed regulation and stiffness estimation are presented.
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