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Research of AC excited VSCF wind power generator excitation control system
based on variable structure control
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Abstract: According to the characteristic of AC-excited variable speed constant frequency wind power generation, vector control
technique is applied to excitation control of doubly fed induction generator (DFIG). The mathematic model of DFIG is a coupling
nonlinear system in synchronous rotating m-¢ coordinate system. This paper proposes a novel control method. First, the original
system model of DFIG is linearized and decoupled to be a pseudo-linear system which is made up of original system and inverse
system. Then, the variable structure control laws of the pseudo-linear system is designed. Finally, the excitation control simulation
model of DFIG is established. The simulation result demonstrafes that the combination of vector control and variable structure control
can realize the independent decoupling control of active and reactive power in system output. Compared with PI controller, variable
structure controller shows better dynamic response.
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Fig.1 Sketch of vectors of stator magnetic-field
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Fig.2 Power characteristics of a wind turbine
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Fig.3 Vector control by adding variable structure control frame oriented by the stator flux of the AC excited VSCF
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Fig.4 Simulation frame of the AC excited VSCF wind power
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