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Study and Design on Current Control Loop of Vector Control

of PWM Inverter-Fed Synchronous Motor

Zhang Bo, Li Zhong and Mao Zongyuan
(Electric Power College, South China University of Technology  Guangzhou,510640,P. R. China)

Abstract: The paper deeply analyses the main reasons affecting dynamic characteristics of current control foop for vector
control of PWM inverter-fed synchronous motor. It is pointed out that E.M.F (electromotiveforce) of synchronous motor is the
most important interference, the general PI (proportion-integration) current regulator does not restrain the effect of E.M. F at
high speed because of limitation on its operation frequency width, but the nonlinear property of over-modulation control of PWM
inverter is of advantage to enhancing the dynamic characteristics of current control loop. So the paper develops a novel current
control loop with input voltage feedforward control loop for overcoming the effect of E. M. F of synchronous motor, the over-

modulation control of PWM inverter is also applied. The analytical results are good agreement with the feasible simulation and

experiment results.
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1 3|5 (Introduction)
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(Analyses on the main reasons affecting the
characteristics of current regulator)

2.1 REHBMTRE PIERIATTFNRE(In-
terference of electromotiveforce and effect of PI
current regulator)
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Fig. 1 Current control loop for vector control of PWM
inverter-fed synchronous motor
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Fig. 2 Simplified block diagram of current control loop
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Fig. 3 Given current signal and simulation result at 0.75
times rated speed
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# (Relationship between the transfer function of
PWM inverter and the characteristics of current
control loop)
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Fig. 4 Output voltage of inverter under different
modulation rate m
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Fig. 5 Transfer function gain of PWM inverter under
different modulation rate m
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Fig. 6 Given current signal and simulation result at
0.75 time rated speed and mya=1.2

3 HEREHRBLEEIZIT (Synthesis design

of current control loop)

3.1 BT iede e 5 o ARAY B R I% & 5 ik it (De-
sign for voltage feedforward control based on re-
straining rotated electromotiveforce)
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Fig. 7 Current control loop of voltage feedforward control based on restraining rotated electromotiveforce

3.2 PIHEiRAT 8&AYI& 1t (Design of PI current reg-
ulator)
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3.3 PWM #EZ 351§l bk #Y1i% £ ( Selection for the
over-modulation rate of PWM inverter)
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Fig. 9 Control result of current control loop at rated speed

4 #4512 (Conclusion)
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