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Wide speed range control method of permanent
magnet synchronous motor

Liu Yang Wang Shuai Yang Xiaoxia Deng Yongting

(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Science, Changchun 130033, China)

Abstract: For the current situation of permanent magnet synchronous motor’s wide speed range application and flux-
weakening, a method of permanent magnet synchronous motor’s wide speed range control is proposed. This method is
based on vector control theory, i,=0 control method used below base speed and flux-weakening control method used a-
bove base speed. Direct axis current reference value 7, is generated by external voltage loop controller. i, is not de-
pendent on motor parameters and easy to digital realization. The current feedback decoupling control method is proposed
to decouple completely d and q axis current, which improves the control performance of permanent magnet synchronous
motor. The control method is simulated in 5. 5 kW interior permanent magnet synchronous motor. The simulation re-
sults show the speed range expansion is up to three times, at the same time, speed and torque control performance is
good. The simulation verifies the effectiveness of the control method, and the control method has practical significance
for the wide speed range application of permanent magnet synchronous motor.
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