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Prediction of partial discharge inception voltage for
inverter-fed motor based on deep belief network

Li Peiyi', Wang Peng', Zhang Xihai’, Wang Jian®, Guo Houlin'

(1. College of Electrical Engineering, Sichuan University, Chengdu 610065, China;
2. School of Electrical Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract ; Partial discharge (PD) is the main cause of premature failure for the turn-to-turn insulation system in the inverter-fed motor.
The prediction of PD inception voltage (PDIV) for the turn-to-turn insulation plays a significant role in the insulation design of inverter-
fed motors. Therefore, a PDIV prediction method for turn-to-turn insulation based on the deep belief network ( DBN) is proposed in this
paper. Firstly, a PD simulation model is formulated, which is based on Townsend theory. The PDIV of different simulation parameters
for the turn-to-turn insulation is calculated. Secondly, the influence factors of PDIV on the turn-to-turn insulation are analyzed. The
DBN is implemented to mine the non-linear relationship between the influence factors and the PDIV. Furthermore, the effectiveness of
the proposed method is evaluated by simulation analysis and experiment. Finally, the principal influence factors of the turn-to-turn
insulation are investigated by the mean impact value algorithm. The case study demonstrates that the max relative error of the proposed
method is 5.9%. It provides a novel idea for the condition assessment and insulation design of inverter-fed motors.
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Fig. 1 The twisted pair model of turn-to-turn insulation
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Fig.2  The flowchart for predicting PDIV of turn-to-turn insulation
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Table 4 Test results of PDIV on turn-to-turn insulation

enameled wires model

- BELHR SBZIEE LEZMX HERE  PDIV

/mm /m PN /K /V
W1 1.62 48.73 3.80 298. 15 917
w2 1.37 54.91 3.45 298. 15 942
w3 1. 10 48.99 3.46 298. 15 881
W4 0.78 37.29 2.61 298. 15 830
W5 1.62 48.73 3.80 373.15 822
w6 1.37 54.91 3.45 373. 15 830
w7 1. 10 48.99 3.46 373. 15 787
w8 0.78 37.29 2.61 373.15 840
10
ol - TR
[ DBN Tl A Y
6 -
S ar
B L | . I.
20 I
wmoor .
_4 =
_6 1 1 1 1 1 1 1 1 J
Wl W2 W3 W4 W5 W6 W7 W8
R
12 L G SR e
Fig. 12 Comparison between the predicted and
experimental data
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Fig. 13 Dependence of PDIV on coil diameter
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