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Research on Vector Control of Metro Permanent Magnet Synchronous Motor

Based on Voltage Feed-Forward Decoupling

ZHANG Kai, QIN bin, WANG Xin, LIANG Feng, CAO Chengqi
( School of Electrical and Information Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of the flaw exhibited by the current loop in the conventional vector control system when using PI
regulator without quadrature-direct axis current coupling, with d—¢q axis feedback current and feedback speed the input
voltage feed forward decoupling unit, the output of the d—¢ axis current regulator serves as the compensation voltage, thus
forming a compound control system with the voltage feed forward decoupling unit combined together. The vector control
system of permanent magnet synchronous motor and the voltage feed forward decoupling model are set up under the
MATLAB/SIMULINK simulation software, followed by a simulation analysis of the operating condition with load distur-
bance under three operating modes of metro traction, coasting and braking. The simulation results show that, compared
with that of the traditional PI controller, the system of the PI controller based on voltage feed-forward decoupling is
relatively superior in that it exhibits a better dynamic performance.
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Fig. 1 Control block diagram of current regulator with

voltage feed-forward decoupling
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Fig. 2 Structure diagram PMSM vector control system

based on voltage feedforward decoupling
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Fig. 4 Simulation wave-forms of the traditional PI controller
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Fig. 5 Simulation wave-forms of PI controller based on
voltage feed-forward decoupling
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