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Abstract: This paper presents nonlinear modeling, simulation, and controller design for wind
energy conversion system in Dizbad power plant. The wind power plant scheme consists of a
three-phase induction generator that connected to the wind turbine via a fixed ratio gearbox. A
static VAR compensator was connected at the generator terminals to regulate its voltage. The
induction generator was connected to the utility through a double transmission line. The
mechanical power input and terminal voltage output was controlled using blade pitch angle and
firing angle of thyristor. An optimal stochastic control is designed for the system based on the
optimal stochastic estimator. The performance of the proposed scheme is compared with both
output feedback and state feedback controllers with extended Kalman filter. These controllers
are applied to the nonlinear system and their performances are recognized under gust and
different type of disturbances. The responses of the proposed optimal stochastic controller
exhibited a good damping and fast recovery under these disturbances.

Keywords: State and Output Feedback Controllers, Wind Turbo Generator, VAR Compensator,
Extended Kalman Filter, Stochastic Optimal Control.
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