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Steady-State Short-Circuit Test of Permanent Magnet
Synchronous Motor

WANG Yingchun , CHAI Qunkang, FENG Lu
(CRRC Yongji Electric Co., Ltd., Yongji 044502, China)

LI Xiangcheng ,

Abstract: Through the theoretical analysis of short-circuit current and short-circuit torque in the steady-state
short-circuit condition of permanent magnet synchronous motor ( PMSM) , the analytical expressions of steady-state
short-circuit current and electromagnetic torque of PMSM were obtained. Combined with two-dimensional finite
element method, the short-circuit current and short-circuit torque of a 180 kW PMSM under short-circuit condition
were simulated and calculated. The variation law of short-circuit current and short-circuit torque versus speed of the
PMSM during the steady-state short-circuit test was determined. The three-phase steady-state short-circuit test was
carried out for a PMSM. The short-circuit current and short-circuit torque at different speeds were recorded during the
short-circuit test. The test results were compared with theoretical analysis and simulation analysis results to verify the
variation law of short-circuit current and short-circuit torque versus the speed.
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