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Research on calculation method of junction temperature fluctuations
in traction inverters based on SVPWM

LIU Xingping, KANG Lixuan, LIU Haitao, LIU Wenye, LAI Wei
(CRRC Zhuzhou Institute Co., Ltd., Zhuzhou, Hunan 412001, China)

Abstract: The junction temperature of power devices is the key factor to evaluate the service life and reliability of traction invert-
ers. In the long-term mission profile, the frequency fluctuation of the output fundamental frequency junction temperature cannot be ig-
nored. In order to evaluate the junction temperature of traction inverters accurately and efficiently, the linear equivalent principle was ad-
opted to obtain the numerical calculation model of average loss of power devices with different operating parameters. According to the
principle of equal impulse, the sine half-wave loss at the equivalent frequency was converted into multiple pulse loss waveforms. Finally,
the electrothermal simulation model was built and compared with the proposed method. The results show that the proposed method is
more accurate than the traditional method, and its calculation time is shorter than that of electrothermal simulation, improving the calcula-
tion efficiency.
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