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Sensorless Robust Passive Control of Permanent Magnet Synchronous Motor
SHI Yanxia, YANG Jian, TANG Haimei
(Intelligent Manufacturing College , Tianjin Sino-German University of Applied Sciences
Tianjin 300350, China)

Abstract: A sensorless robust passive control method for PMSM was proposed. Firstly, the dissipation
Hamiltonian model of PMSM was established. Secondly, based on the dissipative Hamiltonian mathematical model,
the robust passive controller of PMSM was designed to effectively improve the anti disturbance and dynamic response
performance of current loop and speed loop of PMSM control system. At the same time, a new phase-locked loop
based on back EMF was designed to further estimate the rotor position and speed , avoiding the chattering problem of
rotor position estimation caused by the introduction of back tangent function and differential operation. The
experimental results verify the effectiveness of the proposed passive control method.
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Fig.2 Equivalent block diagram of PLL
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Fig. 3 Speed and current response waveforms

under given speed sudden change
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Fig. 4 Speed and current response waveforms

under given load sudden change
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