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Online Resistance Identification for Permanent Magnet Synchronous
Motor under Position Sensorless Control
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(1. Department of Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Key Laboratory of Control of Power Transmission and Conversion Ministry of Education,

Shanghai 200240, China)

Abstract: A method is introduced to achieve position sensorless control and online stator resistance identification
for PMSM in the full speed range. The high-frequency square wave injection method is utilized to accomplish position
sensorless operation at zero and low speed, while switching to the synchronous shaft sliding mode observer at medium
and high speed. The stator resistance is closely related to winding temperature and control performance, and it can be
calculated by Ohm's law with the DC disturbance current injection and closed-loop control in the stationary two-phase
coordinate system. The proposed method does not rely on other motor parameters, has little impact on the system
operation and is widely applicable. The simulation results show that the accuracy is +5% , which can be used to
monitor the winding temperature and improve the performance of position sensorless control.
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