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Improvement methods for low-speed range sensorless

control performance of PMSMs

Wu Chun, Zhao Yuwei

(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023 )
Abstract

This paper concerns mainly on the problem of the estimation accuracy of position observers for a permanent

magnet synchronous motor (PMSM) sensorless controlling which is affected by factors such as inverter nonlineari-

ties, stator resistance and inductance etc. in low-speed range. A reduced-order flux observer with stator-resistance

adaptation is proposed. At the same time, the curve of inductance versus current is made by offline measurements to

further improve the accuracy of the position estimation. Moreover, a three-phase terminal voltage measurement cir-

cuit is designed. Then the position observer uses the measured phase voltages directly instead of command voltages

to eliminate the influence of the nonlinear factors of the inverter. The proposed strategy is tested using a 150 W

PMSM drive. Experimental results show that the proposed strategy does not require accurate stator-resistance and the

high position estimation accuracy under various operating conditions, and can also achieve speed reversal. Hence,

the proposed method can enhance the performance of the PMSM sensorless controlling in low-speed range.

Key words: permanent magnet synchronous motor (PMSM) , sensorless control, position observer, stator-re-

sistance estimation

— 851 —





