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Quasi-time Optimal Control of Wound-rotor Permanent Magnet Motor
in Starting Process
ZHANG Bing-yi, YAN De-bao
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110870, Liaoning, China)

Abstract: Rotor resistance chopper control is a simple and effective strategy for the starting of wound - rotor
permanent magnet motor (WR-PMM). In order to keep the average starting torque in maximum, the real - time
adjustment of the rotor external resistor was necessary. The quasi-time optimal control of WR-PMM in starting process
was achieved, and then realized the smooth start for medium-sized wound-rotor motor with heavy duty. The overall
design scheme of WR—PMM start control system was given, the design of hardware and software and type selection were
completed. Finally, built a starting control experimental platform and tested the starting performance of WR-PMM.
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Fig.1 Target curves of the quasi-time optimal control process
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Fig.2 Principle diagram of the system hardware
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Tab.1 Main parameters of control circuit and WR~PMM
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Fig.3 Speed changes of rotor resistance
chopper control of WR~PMM
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Fig4 The total current of rotor rectifier circuit(110 N-m)
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Fig.5 Stator starting current of WR-PMM and LS-PMSM
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Fig.6 Contrast of starting torque and speed
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