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Speed-sensorless control of an asynchronous motor based on an improved
hybrid model rotor flux observer

GUO Leilei', JIN Xueyan', ZHU Hong? LI Yanyan', WANG Shuai', JIN Nan'
(1. School of Electrical and Information Engineering, Zhengzhou University of Light Industry, Zhengzhou 450002, China;
2. China Energy Engineering Group Anhui Electric Power Design Institute Co., Ltd., Hefei 230601, China)

Abstract: There is a problem of poor control accuracy of speed-sensorless control of an asynchronous motor due to
inaccurate estimation of rotor flux. Thus an improved hybrid model rotor flux observer design method is proposed. First, the
conventional flux observation method of an asynchronous motor is introduced, and the main problems of the conventional
Gopinath rotor flux observer are analyzed in detail using the complex vector model and characteristic function of
asynchronous motor. Secondly, an improved characteristic function design method is proposed to solve the drawbacks of the
conventional rotor flux observer, and then an improved hybrid model flux observer is obtained. Thirdly, the parameter
sensitivity of the conventional Gopinath rotor flux observer and the improved hybrid model rotor flux observer are further
compared based on the characteristic and frequency response functions. Finally, the speed-sensorless control of the
asynchronous motor is realized using the flux observation results of the proposed hybrid model rotor flux observer and the
phase-locked loop. The comparative experimental results based on StarSim and YXSPACE-SP2000 experimental platforms
verify the parameter robustness of the hybrid model rotor flux observer proposed, as well as the effectiveness of the proposed
speed-sensorless control strategy.
This work is supported by the Science and Technology Key Project of Henan Province (No. 232102241026).
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Fig. 1 Block diagram of speed-sensorless control system
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