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Simulation Research on Three-phase Induction Motor Winding Change-

over Speed Regulation Systems Based on Maxwell and Simplorer

CHEN Duowen, CAI Zhuojian, WU Min,ZHAO Rongxiang, YANG Huan

(College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract:In terms of the wide speed range requirement of the traction system of EV (electric vehicle) , it introduced a

method to expand the speed range of a three-phase asynchronous motor via changing the equivalent turns of stator

windings. Using the method caused sudden changes of motor parameters during winding change-over, thus there’s been

no mature method to analyze the transient, or to estimate potential consequences as current surge, torque disturbance or

even breakdown of power devices. It based on the field-circuit coupling simulation mainly discusses the way to run

Maxwell and Simplorer co-simulation for winding change-over transient analysis dealing with 9-lead motor modeling, end-

winding parameter extracting and control loop design. The result displays accurate and proves to be an effective way for

analysis.

Keywords : three-phase induction motor; winding change-over; indirect vector control; co-simulation ; Maxwell software ;

Simplorer software
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Figure 1  Torque-speed characteristics diagram of
3-phase induction machine
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Figure 2 Torque-speed characteristics diagram

before and after winding change-over
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Figure 3 Winding change-over motor
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Figure 4 Topology of driver and power circuit
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Motor model parameters
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Figure 5 Phase A winding divided evenly into two
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Figure 6 9-lead motor model
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Indirect vector control circuit
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Figure 9 Three-phase stator voltage waveforms
during winding change-over transient
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Figure 10  Three-phase stator current waveforms

during winding change-over transient
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Figure 11  Current waveforms in diode D1 and D3
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