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Abstract: For sensorless vector control of high-speed permanent magnet synchronous motor (HS-PMSM) , a
speed observation method based on model reference adaptive system (MRAS) was proposed. The HS-PMSM was
used as the reference model. Meanwhile, the d, ¢ axis stator current mathematical model was used as the adjustable
model.According to the output speed deviation of the two models and the Popov superstability theory, an adaptive
law of speed observation was constructed, and the accurate speed observation of the HS-PMSM was realized.
Finally, the simulation and experiment of the sensorless vector control system with HS-PMSM based on MRAS
was established. The results show that the proposed method can realize good dynamic and steady-state response,
high accuracy observation of the rotor speed robustly,and realize the sensorless operation of the HS-PMSM well.
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Fig.2 Diagram of HS-PMSM rotor electric angular

velocity observation based on MRAS
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