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Loss Analysis for Permanent Magnet Synchronous Motor under Vector Control

DING Shuye', LIU Shugi', BI Liuxin’, FENG Haijun®*, LI Yuelong'
(1. College of Electrical and Electronic Engineering, Harbin University of Science and Technology., Harbin 150080, Chinaj;
2. 704 Institute of China Shipbuilding Industry Corporation, Shanghai 200031, China)

Abstract: To accurately evaluate motor losses, a 2D model of permanent magnet motor is
established with finite element method following vector control principle. The stator of the motor
model is divided along radial and simulated under different loads. The losses in different domains
and the wave of loss curves are discussed in detail. Then a simulated phase current is compared
with the measured phase current. The results show that motor iron loss appears mainly in the
stator, the stator iron loss gets to 98. 3% of total iron losses under full load, and 98. 5% of total
iron losses under half load. Eddy current loss appears mainly in the permanent magnet and rotor,
rotor eddy current loss gets to 97. 5% of total rotor iron losses under full load, and 97.6% of
total rotor iron losses under half load; permanent magnet eddy current loss is greater than rotor
eddy current loss, permanent magnet eddy current loss gets to 89. 3% of total eddy current losses
under full load, and 89. 4% of total eddy current losses under half load. The proportion of stator
iron loss in total motor losses gradually increases with the reduced load. The simulation results
agree with the measured ones, and the error falls bellow the engineering requirement.
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