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Research of angle soft phase-locked loop estimation method of permanent magnet synchronous motor

TIAN Suli, ZHAO Ruijie, LI Chaofeng, XING Shanshan
(Xuchang XJ Wind Power Science and Technology Co., Ltd., XJ Group Corporation, Xuchang 461000, China)

Abstract: The research status quo of sensor-less control scheme of permanent magnet synchronous motor is analyzed. A
motor soft phase-locked loop estimation method is mentioned. In the two-phase stationary system, the mathematical
model of PMSM is established to obtain the motor angle and speed information. Through the integration of back EMF
information, high-pass filtering and normalized processing, the motor angle sine and cosine information are obtained. The
software PLL and its key parameters are designed to get the angle and synchronous speed of PMSM. Simulation analysis and
experimental results show that the soft PLL of permanent magnet synchronous motor can accurately obtain the motor angle and
speed information. And the vector control system is stable and has a good dynamic characteristics based on the method.
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Fig. 1 Block diagram of sensorless vector control of PMSM
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Fig. 6 Estimated value of SPLL and real value

in the case of open-loop
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in the case of closed-loop
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