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Research on Judgment Method of Insulation Vulnerable Spot for
Low-voltage Random-wound Inverter-fed Motor Based on
Three-curve Method
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(College of Electrical Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The partial discharge inception voltage (PDIV) of the turn-to-turn insulation for low-voltage random-
wound inverter-fed motor changes with the rise time of pulse voltage, resulting in that it is difficult to find the
vulnerable spot of the insulation system when the rise time changes. Therefore, considering the rise time of pulse
width modulation, we proposed a three-curve method to determine the insulation vulnerable spot of inverter-fed
motors by combining the PDIV test technology under repetitive pulse and sinusoidal voltages. At first, the
minimum PDIV distributions of main insulation and phase-to-phase insulation were obtained by testing their PDIV
under the sinusoidal voltage. Then, the turn-to-turn insulation of inverter-fed motor was conducted PDIV tests
using the repetitive pulse voltage with 50-200 ns of rising time, and the fitting curves of PDIV with rising time
were obtained. At last, according to the three-curve diagrams, considering the rise time of motor, the vulnerable
spot of insulation system was determined, and the feasibility of three-curve method was verified by breakdown
experiment. The results show that the insulation vulnerable spot of low-voltage random-wound inverter-fed motor
can be judged by the three-curve method, and the feasibility of the three-curve method is verified by breakdown
test.
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Fig.5 Enameled twisted pair sample

2.4 []25°C-IE3ZHE

] 25°C-fk R

2.1 mlzszc-m'?ztﬁﬁ

18 N _— E125°C-fikpf e E
>15
x 1.5
21.2
£09
0.6
0.3

0 ; ; =i
1 2 3 4 5

6 IESZANBKOPER E T 4433 PDIV IR 45 R
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sinusoidal and pulse voltage
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Fig.8 PDIV curves under sinusoidal voltage
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Tab.1 Parameters of three low-voltage

random-wound inverter-fed motors
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Fig.9 PDIV test results of turn-to-turn insulation
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Fig.10 Three-curve method diagram example
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