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Modeling of PMSM drive system and design of real-time simulation platform

YOU Haozhe, SU Jianhui, SHI Yong, XIE Bao, LAI Jidong

(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract; The hardware-in-the-loop real-time simulation system can facilitate the testing of motor con-
trol strategies and significantly shorten the development cycle of motor control strategies. Focusing on
the permanent magnet synchronous machine(PMSM) drive system, this paper establishes the mathe-
matical models of the PMSM and the three-phase inverter respectively. An improved CORDIC algo-
rithm is proposed, and the simulation model of controlled object is built using System Generator(SG).
Based on the Xilinx ZYNQ development board, a real-time simulation platform based on field pro-
grammable gate array(FPGA) and LabVIEW virtual oscilloscope is designed. The hardware-in-the-
loop simulation on the inverter and the motor system models built by SG is carried out on the plat-
form. The comparison between the test results and the simulation results in Simulink shows that the
FPGA-based hardware-in-the-loop simulation model of the motor drive system established can accu-
rately simulate the operation characteristic of the motor variable frequency system.,
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