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Vector control of PMSM Based on PI regulator
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[ Abstract] In order to better study and analyze the fault phenomenon of permanent magnet synchronous motor (PMSM) when
inter turn short circuit occurs in different control loops, a permanent magnet synchronous motor model with inter turn short circuit is
built by using MATLAB/Simulink simulation platform. Hysteresis current vector control method is adopted in the closed —loop
control state, including speed loop PI controller, anti Park transform and PWM modulation system. In the model of permanent
magnet synchronous motor with fault, the external parameter input can be used to determine whether the motor has fault, and the
output results of PMSM in the open—loop and closed —loop control state are analyzed respectively when the motor is in normal
operation and when the fault occurs. The experimental results are consistent with the theoretical calculation results, which provides a
reliable basis for the future research on the inter turn short circuit fault of permanent magnet synchronous motor.
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Fig. 1 Circuit diagram of PMSM winding with inter turn short

circuit
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Fig. 2 PMSM hysteresis current vector control diagram
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Fig. 4 Fault current of motor without fault
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Tab. 2 Percentage of harmonic amplitude of phase a current to

fundamental wave when there is no fault in closed loop
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Tab. 3 Percentage of harmonic amplitude of phase a current to

fundamental wave in case of closed loop fault
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Tab. 4 Percentage of harmonic amplitude of phase a current to

fundamental wave without fault in open loop
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Fig. 8 A-phase current of motor when adding fault

T LI 1 /A

0 0.2 0.4 0.6 0.8
IR [l /s
B9 AN A AL R iR
Fig. 9 Motor fault current when adding fault
F5 FRELEMER A HETREEBEBESERES L
Tab. 5 Percentage of harmonic amplitude of phase a current to

fundamental wave when open—loop fault occurs
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Tab. 6 Comparison of percentage of harmonic amplitude of phase

a current to fundamental wave in open and closed loop
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