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The dynamic behavior of wind turbines varies widely along their operating range. Robust 
controllers, which are specifically designed to cope with nonlinear dynamics through the use of 
linearization techniques and other methods have been widely applied to the design of wind turbine 
control systems. Nonlinearities and system uncertainties are the most important difficulties in 
designing controllers that ensure stability and acceptable closed-loop performance. 
A robust fuzzy scheduler fault tolerant control is proposed to tackle multivariable nonlinear 
systems subject to sensor faults, actuator faults and parameter uncertainties. Takagi–Sugeno fuzzy 
model is employed to represent the nonlinear wind energy systems, and then a model-based fuzzy 
scheduler controller design use the concept of general-distributed compensation. Takagi–Sugeno 
fuzzy systems are classified into three families based on the input matrices and a fault tolerant 
control synthesis procedure is given for each family. In each family, sufficient 
conditions are derived for robust stabilization, in the sense of Lyapunov method and Taylor series 
stability, for the Takagi–Sugeno fuzzy system with parametric uncertainties, sensor faults, and 
actuator faults. The sufficient conditions are formulated in the format of linear matrix inequalities. 
The effectiveness of the proposed controller design methodology is finally demonstrated through 
a wind energy system with doubly fed induction generators to illustrate the effectiveness of the 
proposed method. 
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