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Stability analysis of a wind turbine control system

TAO Fen, YANG Wei
(CSIC(Chongqging) HaiZhuang Windpower Equipment Co.,Ltd., Chongqing 400030, P.R.China)

Abstract: The stability of wind turbine is directly related to its overall performance, safety and lifetime, so
it must be considered in the plant design. In our experiment, segmented linearization of the wind turbine is
conducted by modulus linearization of GH Bladed software, on the basis of which a nonlinear simulation
model of wind turbine control system is established in MATLAB/SIMULINK enviroment . Step response,
root locus, Bode diagram and Nyquist curve are used in stability analysis of the open-loop controlsystem
and closed-loop control system in disturbed and undisturbed enviroments. All analytical results show that
the 2 MW control system is stable. It’s necessary to analyze the stability for the control system of wind
turbine, which can provide a theoretical basis for the design of wind turbine ralating to such issues as
security, reliability and robustness.
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Fig.1 Model structure for wind turbine
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Fig.3 Open loop model of torque control
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Fig.5 Root locus diagram of open loop system
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Fig.7 Nyquist curve of open loop system
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Fig.8 The simulation model of PI control of torque
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Fig.9 Compare and contrast the step response of PI closed-loop control of torque
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Fig.25 Compare and contrast the Nyquist curve of PI closed-loop control of pitch
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