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Position Sensorless Control for Interior Permanent Magnet Synchronous Motor

WANG Gaolin, YANG Rongfeng, YU Yong, XU Dianguo

School of Electrical Engineering and Automation, Harbin Institute of Technology

Abstract:

A hybrid observer was proposed for position sensorless vector controlled interior permanent magnet
synchronous motor (IPMSM) to achieve wide speed range operation. The observer combined sliding-
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mode observer with high frequency voltage signal injection. Sliding-mode observer based on extended | &k

electromotive force of IPMSM was designed. Digital filter and software phase locked loop (PLL) for
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signal injection were analyzed. Transient control method was proposed to ensure tracking

synchronization of the PLL. To resolve starting problem of IPMSM, practical initial position estimation
was adopted. High frequency voltage signal was injected to obtain magnet pole position. Then voltage
pulse vectors were injected to identify magnet polarity. Experimental results demonstrate the feasibility
of the control strategy by a position sensorless IPMSM vector controlled system.
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