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Analysis of Flux Weakening Operating Regions for a PM Synchronous Motor
in HEV by considering Back EMF Harmonics
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ABSTRACT

An interior permanent magnet synchronous motor(IPMSM) has been applied to the electric vehicle due to its
high efficiency, compact volume, and wide operating speed ranges. This paper presents the analysis of the flux
weakening operating regions at high speeds for the IPMSM that has back emf harmonics. The effect of the
back emf harmonics on the motor speed and the maximum torque is analyzed. Also the dg currents for
maximum torque operation under the voltage and the current limit conditions are analyzed. The conventional
analysis and the presented analysis for the flux weakening operating regions are compared and the maximum
torque — speeds characteristics for both analysis are verified through the experiment.
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