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A Novel IP Speed Controller of PMSM Based on

Electromagnet Torque Feedback Compensation
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(Institute of Electrical Engineering Chinese Academy of Science, Haidian District, Beijing 100190, China)

ABSTRACT: In order to reduce the speed overshoot of the
traditional Pl speed controller in permanent magnet
synchronous motor (PMSM) and improve the capacity of
anti-load-torque-disturbance of speed loop, a novel IP speed
controller of PMSM based on electromagnet torque feedback
compensation (EMTFC) was presented in this paper. The speed
overshoot could be reduced by adopting the IP speed controller;
the electromagnet torque was imported to the input of current
regulator, which is used as the control input signal of feedback
compensation of speed loop, therefore, the capacity of
anti-load-torque-disturbance (ALTD) of speed loop was
improved. According to the validated results of simulation and
experiments, the speed overshoot was reduced markedly and
the capacity of anti-load-torque-disturbance was also improved
significantly by adopting this novel PMSM speed controller, As
a result, the perfect speed control performance is got.

KEY WORDS: permanent magnet synchronous motor
(PMSM); IP speed controller; electromagnet torque feedback
compensation (EMTFC); anti-load-torque-disturbance (ALTD)
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Fig. 6 Response curve of load torque step input with

K changing
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Fig. 13 g axis current of IP controller and PI controller
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