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Design of the double-fed induction generator rotor position observer based on the model reference adaptive
fuzzy control with the rotor currents

KANG Zhong-jian', Lii Xue-zhi', CHEN Tian-1i*, ZI Shu-wei'
(1. Dept of the Electric Engineering, China University of Petroleum, Dongying 257061, China;
2. Zhengzhou Branch of China Nuclear Power Engineering Co, Ltd, Zhengzhou 450052, China)

Abstract: The space vector control is used to control the active power and reactive power of the doubly-fed induction generator

(DFIG) respectively. It is necessary to detect the rotor position during the control process. The model reference adaptive fuzzy
control (MRAFC) rotor position observer with rotor current is proposed to overcome the shortcomings of the conventional model
reference adaptive control (MRAC) rotor position observer in this paper. The parameter self-tuning fuzzy PI controller is used to

design the rotor position observer with the proposed method to improve the tracing results and the dynamic performances of the rotor

position.

The simulation results in Matlab/Simlink suggest that the MRAFC rotor position observer has a nice dynamic performance

and the observer can trace the rotor speed and rotor position angle quickly and accurately.
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Fig.1 Block diagram of MRAC speed-sensorless rotor speed observer based on current
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Fig.2 Block diagram of speed-sensorless space vector control system of DFIG based on MRAC with rotor current
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Fig.3 Block diagram of MRAFC speed-sensorless rotor speed observer based on current
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Fig.4 Diagram of parameters self-tuning fuzzy PI controller
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Fig.6 Speed tracking of the rotor position observer
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Fig.7 Rotor position estimation error
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Fig.8 Rotor position estimation error
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