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High Speed Performance Improvement of the WRSM
and its Comparison with the IPMSM
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(Woong—Chan Chae - Mi-Jung Kim - Ki-Doek Lee - Jae-Jun Lee - Jung-Ho Han -
Tae-Chul Jung - Ju Lee)

Abstract - This paper shows an improvement of the WRSM (Wound Rotor Synchronous Motor) by satisfying the
voltage limit condition at high speed. After that, it compares the performance of the improved WRSM to that of the
IPMSM (Interior Permanent Magnet Synchronous Motor). The comparison has been made under the condition where the
dimension of the motor is identical to that of the IPMSM, having the rotor switched to a wounded rotor form. Moreover,
this paper compares the Basic Model of the two motor, and estimates the parameters of the WRSM, thereby proposing
the method to improve high speed performance. Furthermore, this paper presents the feasibility of switching the
conventional motor into rare-earth-free motors for traction purpose.
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Table 2 Specifications of WRSM(Basic Model)
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Table 3 Comparison of IPMSM and WRSM(Basic Model)
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Table 4 Comparison of IPMSM and WRSM(Basic Model)
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Table 5 Parameters of IPMSM and WRSM(Basic Model)
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Table 6 Specifications of Basic Model and Improved Model
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Table 7 Comparison of IPMSM and WRSM @4500rpm
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Table 8 Parameters of Basic Model and Improved Model
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Table 9 Comparison of IPMSM and WRSM @ 10000rpm
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Efficiency [%] 96.0 96.6 975
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