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Research on Disturbance Suppression Method of PMSM Speed-adjusting System Based on IMC-ESO
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Abstract: In order to improve the ability of disturbance rejection of permanent magnet synchronous motor
(PMSM) speed-adjusting system, a disturbance suppression control strategy of PMSM speed-adjusting system
based on internal model control(IMC) and extended state observer(ESO) was proposed. The mathematical model of
PMSM was established, a compound control system based on IMC and ESO was designed to suppress periodic
disturbance and slowly varying non-periodic disturbance, and the Simulink simulation model was built. It can be
obtained that the motor can quickly recover stability within 6 ms and the rotation speed does not fluctuate during
stable operation under the action of IMC and ESO composite controller in the phase of motor start-up and sudden
disturbance. In addition, the disturbance converges within 0.1 s and 0.15 s respectively for periodic disturbance and
slowly varying non-periodic disturbance under the action of the compound controller. The simulation results show
that the compound controller can effectively suppress periodic disturbance and slowly varying non-periodic
disturbance of PMSM speed-adjusting system, the system has excellent start-up characteristics, anti-interference
characteristics and steady-state characteristics.
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Fig.1  Structure diagram of permanent magnet synchronous

motor speed control system
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