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Investigation of Permanent Magnet Synchronous Motor System Used in
Electric Vehicles Based on Space Vector Modulation

YE Tianhua, WANG Jing, YANG Huan,XU Yuan
(College of Electrical Engineering,Zhejiang University , Hangzhou 310027 , China)

Abstract; Considering the higher harmonic distortion and higher torque ripple caused by traditional PWM strategy when
applied to electric vehicles, a permanent magnet synchronous motor system based on space vector pulse width modulation
strategy for electric vehicle application was designed. The principle of space vector pulse-width modulation is described
in detail, and the vector control system for PMSM was set up in MATLAB/Simulink. The i, =0 control strategy was
used, and the system dynamic response was simulated. Digital signal processor ( DSP) TMS320F28335 of TI company
was used as the main control chip to set up the experimental platform. The system status and efficiency below the base
speed was studied in experiments. The simulation results and the experimental results show a good consistency. It
provides practical value to PMSM system design and analysis.
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Figure 1  Three-phase two-level voltage source inverter
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Figure 2 Basic voltage space vector
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Figure 3 Division and judgment of sectors
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Figure 4 Active vectors in sector 3
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Table 1  Duration time of vectors in each sector
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Figure 9  Simulation model
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Table 3 Motor parameters
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