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Fictitious multi-machine equivalent relationship of symmetrical six-phase and

three-phase PMSM series-connected system
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Control for symmetrical six-phase and three-phase PMSM series-connected

system based on back-EMF harmonic effects compensating

LIU Ling-shun®, XIAO Zhi-cai, HAN Hao-peng

( Department of Control Engineering, Naval Aeronautical and Astronautical University, Yantai 264001, China )

Abstract: The harmonic effects compensating control strategy for symmetrical six-phase and three-
phase PMSM series-connected system driven by single inverter is presented. High-order harmonics
inevitably exist in non-sinusoidal back EMF (electromotive force) of actual symmetrical six-phase
PMSM, which influence the decouple control of the series-connected system, so the fictitious multi-
machine coupling models of symmetrical six-phase PMSM and three-phase PMSM series-connected
system are set up. The influence mechanism on the decouple control by the second-harmonics of
symmetrical six-phase PMSM is analyzed. The improved control method of eliminating torque pulse
couple produced by fictitious second-motor of symmetrical six-phase PMSM is presented. Variable
speed and variable load simulation results validate that the proposed compensating control strategy can
improve the torque pulse and couple performances of series-connected system by the second back EMF

harmonics, which can realize the independent operation of the two series-connected motors.

Key words: symmetrical six-phase PMSM; three-phase PMSM; series-connected system; multi-

machine coupling model; harmonic effects compensating



