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A Study on the Electrical Breakdown Characteristics of Air
according to Electrode Gap
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Abstract - Recently in accordance with the rapid development of the industrial society, the accidents caused by
dielectric breakdown have been increasing in power grid. It is important to prevent the dielectric breakdown of a high
voltage apparatus to reduce the damage from electrical hazards. To establish an electrically reliable database of insulation
design criteria for high voltage apparatus, a study on dielectric characteristics test is indispensable. In this study,
dielectric characteristics according to field utilization factors (¢) which are represented as the ratio of mean electric field
to maximum electric field are investigated. the dielectric breakdown experiments by using several kinds of electrode
systems made with stainless steel are performed by AC breakdown voltage under air-insulation. Also, the experimental
results are analyzed by the Weibull distribution. As a result, it is found that the dielectric characteristics of air-insulation
are determined by £ as well as arrangement of electrode systems. It is considered that the results of this study would
be applicable to designing the air-insulated high voltage apparatuses.
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Table 1 Specifications of electrode system.
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Fig. 1 Structure of a sphere-to—-plane electrode system.
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Fig. 8 Photograph of the electrical breakdown phenomenon.
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Fig. 4 Electrical breakdown voltage of air according to the
gap and electrode diameter.
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Table 2 Utilization factors according to electrode systems
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10 mm 0.1867 | 0.2606 | 0.3777 | 0.5695 | 0.6726 | 0.7396 | 0.7810
20 mm 0.1005| 0.1452 | 0.2254 | 0.3783 | 0.4888 | 0.5652 | 0.6277
30 mm 0.0670 | 0.1008 | 0.1595 | 0.2814 | 0.3788 | 0.4570 | 0.5161
40 mm 0.0526 | 0.0772 | 0.1237 | 0.2245 | 0.3093 | 0.3792 | 0.4378
50 mm 0.0428 | 0.0630 | 0.1004 | 0.1868 | 0.2613 | 0.3232 | 0.3798
60 mm 0.0359 | 0.0527 | 0.0851 | 0.1591 | 0.2249 | 0.2828 | 0.3326
70 mm 0.0309 | 0.0457 | 0.0740 | 0.1395 | 0.1969 | 0.2515 | 0.2972
80 mm 0.0273 | 0.0401 | 0.0651 | 0.1238 | 0.1764 | 0.2245 | 0.2697
90 mm 0.0243 | 0.0359 | 0.0584 | 0.1110 | 0.1588 | 0.2040 | 0.2448
100 mm | 0.0220| 0.0325 | 0.0527 | 0.1007 | 0.1452 | 0.1860 | 0.2254
110 mm | 0.0200| 0.0295 | 0.0481 | 0.0921 | 0.1332 | 0.1718 | 0.2077
120 mm | 0.0184| 0.0270 | 0.0442 | 0.0851 | 0.1237 | 0.1597 | 0.1940
130 mm | 0.0170| 0.0252 | 0.0412 | 0.0787 | 0.1151 | 0.1485 | 0.1806
140 mm | 0.0160| 0.0235 | 0.0382 | 0.0684 | 0.1077 | 0.1394 | 0.1687
150 mm | 0.0149| 0.0221 | 0.0358 | 0.0654 | 0.1010 | 0.1313 | 0.1597
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