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Position Sensorless Operation of PMSM Using the Field-circuit Coupled Solution
NIAN Heng HE Yi-kang HUANG Lei

College of Electrical Engineering, Zhejiang University College of Electrical Engineering, Zhejiang University College of
Electrical Engineering, Zhejiang University

Abstract: On the basis of analyzing the mathematic model of high-frequency voltage excited permanent magnet
synchronous motor (PMSM), a novel method using field- circuit coupled co-simulation was suggested to design the rotor
saliency-tracking based position sensorless control system of the PMSM. The three dimensional electro-magnetic analysis
model and the sensorless control system model based on the rotor field oriented control strategy were established to
implement the co-simulation analysis by means of field-circuit coupled method. Simulation results can reflect the
sensorless operation performance and the coupling characteristics between motor and control system . Based on
theoretical study, an experimental system corresponding to the simulation system was established and the experimental
result is in accordance with the simulation result. The validity and feasibility of the proposed design method are proved.
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