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Abstract: Breakdown voltage of air gap is an important factor to determine the level of external insulation. This paper
discusses the application of BP neural network in the prediction of breakdown voltage of air gap. Neura network is
trained by the sample data got in artificia climate can, then it is used to predict the breakdown voltage. The result

shows that the prediction of BP neural network is feasible, and this model has a high accuracy. The relative error be-
tween predicted value and actual value is less than 5%.
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Figure 1. Metal ball clearance
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Figure 2. Wiring diagram of experiment
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Figure 3. Discharge waveform recor ded by oscilloscope recor d
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Figure4. Sructure of BP neural network
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Figure5. Transfer function of BP neural network: (a) Tansig; (b)
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Table 1. Theinfluence on training results of different nerve cell
number

= 1 REEMET MBI

BRMZ A NIERE MERIRZE(E) Z MR (GE)
6 ARUsk 0.028 10.12%
7 4653 0.0098 5.53%
8 4103 0.0096 4.33%
9 3201 0.0099 2.50%
10 3115 0.0097 2.11%
n 1774 0.0095 3.47%
12 871 0.0093 3.64%
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Table 2. Comparison of results of real values and outputs of BP neural network

3R 2. BP MMt SSebREHE

2 i%nc)fg e HxH s ) e
1 10 0 50% 6.4857 6.387064 -1.52082
2 10 0 70% 6.208 6.113609 -1.52047
3 10 0 80% 6.2333 6.192812 —0.64954
4 10 0 85% 6.1767 6.192914 0.262498
5 30 0 50% 5.944 6.094251 2.527772
6 30 0 70% 6.004 5.742465 —4.35602
7 30 0 80% 5.996 6.232532 3.944832
8 30 0 85% 6.048 6.152616 1.729769
9 35 0 70% 5.936 5.921330 -0.24713

10 35 0 80% 5.92 6.154901 3.967919
1 35 0 85% 5.608 5.630706 0.404885
12 10 0 70% 6.208 6.266250 0.938307
13 15 0 70% 6.02 6.124975 1.743773
14 20 0 70% 6.096 6.02573 -1.15273
15 25 0 70% 5.98 5.964961 -0.25149
16 30 0 70% 6.004 6.221846 3.62834

17 20 0 70% 6.096 6.284615 3.094086
18 20 0 80% 6.104 6.235576 2.155574
19 20 0 85% 6.003 5.814908 -3.13331
20 20 0 90% 5.924 5.786977 —2.31301
21 20 5 80% 6.304 6.394207 1.430943
22 20 4 80% 6.28 6.099531 —2.87371
23 20 3 80% 6.194 6.306024 1.808591
24 20 2 80% 6.088 5.886004 -3.3179%4
25 20 1 80% 6.072 6.155201 1.370222
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