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Design of the Modified PID Speed Controller to Reduce the Speed Ripple

Hong-Min Kim', Young-Bae Choo®, and Dong-Hee Lee

Abstract - PMSM(Permanent Magnet Synchronous Motor) has periodic torque ripple from the cogging torque
and load conditions. This paper proposes the modified PID speed controller to reduce the speed ripple of the
PMSM. The proposed modified PID controller uses a selective D(Differential) control term according to the
speed error and the differential of the speed error. The proposed speed controller produces an additional torque
reference such as torque compensator based on PI controller according to the speed error and the differential of

the speed error, and it can reduce the vibration of the conventional D-control term with reduced speed ripple.
Since the additional torque reference of the proposed speed controller is changed by the sign of the speed error
and the differential of the speed error, a simple function to determine the sign of the error is used to produce
the compensated torque. The proposed control scheme is verified by the computer simulation and the

experiments.

Keywords : PMSM(Permanent Magnet Synchronous Motor), Modified PID control, speed ripple, Compensated

torque
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