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Experimental and simulation analysis on effect of repetitive pulse voltage
on conductive armor tape of large rotating motor bar

LIU Yan', ZHAO Wenhuan’>, WANG Peng’, YANG Shuai', ZHANG Yue', ZHU Yingwei’

(1. Dongfang Electric Machinery Co., Ltd., Deyang 618000, China;
2. College of Electrical Engineering, Sichuan University, Chengdu 610005, China)

Abstract: The effects of repetitive pulse voltage on the surface potential of the inverter-fed motor rotor bar insulation with
different length of extension part and fixed metal plate were discussed under different rise times. Then the changing
mechanism of the insulation surface potential was discussed combined with charge relaxation theory and finite element
simulation. The results show that the surface potential peak-to-peak value of bar decreases with the increase of repetitive
pulse rise time. When the pulse rise time reaches 800 ns, the potential peak-to-peak value at the end of the conductive armor
tape is close to twice of the applied voltage peak-to-peak value. Under working conditions, when the insulation surface
temperature exceeds 150°C , white smoke will be generated and accompanied by partial discharge phenomenon. It is
analyzed that the jump voltage with short rise time is an important parameter affecting the electrical and thermal properties
of bar. Finally, according to the experimental and simulation results, some reasonable improvement suggestions are proposed
for the insulation design of inverter-fed motor bars.
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Fig.1 Repetitive pulse testing platform
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Fig.2 Surface potential of bar under different rise time
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Fig.3 Surface potential waveforms
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Fig.4 Surface temperature of bar with different rise time
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Fig.5 Changes in surface potential at conductive armor tape

area with different hanging lengths
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Fig.6 Variation curve of the highest temperature at the end of

slot outlet with the hanging length of bar
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Fig.7 Comparison of surface potential and temperature of

covered metal area under ungrounded and grounded conditions
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Fig.8 Simulation results of surface potential at

conductive armor tape area
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conductive armor tape
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