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Comparative Experiment of Breakdown Voltage in Air Insulation

of Sphere Gap Diameter Size of 5 and 25 Centimeters
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Abstract

This paper presents the comparative
experiment of sphere gap breakdown voltage in air
insulation. Sphere gaps have diameter sizes of 5
and 25 centimeter according to IEC 60052 standard.

The experiment result shows breakdown voltage of 5

centimeter spherical electrode at 0.2 to 24
centimeter gap distance and 25 centimeter spherical
electrode at 1.0 to 2.4 centimeters gap distance,
which is approximately equal to recommended
standard value in -5.84 to 7.68 and -8.18 to -4.48
percentage error respectively. The breakdown
voltage comparative experiments of two sphere gaps
are similar in £7.5 percentage error. The experiment
results can analyze to an electrodes size correction
factor for measuring and testing in high voltage
engineering in the future.

Keywords: Air insulation, electric field stress,

breakdown voltage, sphere gap
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Breakdown Voltage (kV)
Sphere gap spacing
of Sphere diameter (cm.)
(cm.)
5 25
0.20 8.0 -
0.25 9.6 -
0.30 11.2 -
0.40 14.3 -
0.50 17.4 -
0.60 204 -
0.70 234 -
0.80 26.3 -
0.90 29.2 -
1.0 32.0 31.7
1.2 37.6 37.4
1.4 429 429
1.5 455 455
1.6 48.1 48.1
1.8 53.0 53.5
2.0 57.5 59.0
2.2 61.5 64.5
24 65.5 70.0
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Sphere gap Breakdown Voltage (kV) Error
Spacing (cm.) Standard Experiment (%)
0.20 8 7.53 5.82
0.25 9.6 9.21 4.04
0.30 11.2 11.02 1.63
0.40 14.3 14.59 -2.03
0.50 17.4 16.06 7.68
0.60 20.4 19.14 6.16
0.70 23.4 22.18 5.22
0.80 26.3 25.17 4.29
0.90 29.2 28.12 3.70
1.0 32 32.08 -0.25

1.2 37.6 37.95 -0.92

14 429 43.63 -1.71

15 45.5 46.41 -1.99

1.6 48.1 49.14 -2.15

1.8 53 54.46 -2.75

2.0 57.5 59.59 -3.64

22 61.5 64.55 -4.96

2.4 65.5 69.32 -5.84
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Sphere gap Breakdown Voltage (kV) Error

Spacing (cm.) Standard Experiment (%)
0.20 - 7.05 -
0.25 - 8.81 -
0.30 - 10.14 -
0.40 - 13.50 -
0.50 - 16.86 -
0.60 - 20.20 -
0.70 - 23.53 -
0.80 - 26.86 -
0.90 - 30.18 -

1.0 31.7 33.49 -5.63

1.2 37.4 40.07 -7.15

1.4 42.9 45.66 -6.42

1.5 455 48.85 -7.36

1.6 48.1 52.04 -8.18

1.8 53.5 55.90 -4.48

2.0 59 61.94 -4.98

2.2 64.5 67.95 -5.35

24 70 73.92 -5.60
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Sphere gap Breakdown Voltage (kV) Error
spacing (cm.) D 5cm. D 25 cm. (%)
0.20 7.53 7.05 6.41
0.25 9.21 8.81 4.39
0.30 11.02 10.14 7.96
0.40 14.59 13.50 7.46
0.50 16.06 16.86 -4.93
0.60 19.14 20.20 -5.52
0.70 22.18 23.53 -6.11
0.80 2517 26.86 -6.71
0.90 28.12 30.18 -7.32
1.0 32.08 33.49 -4.38

1.2 37.95 40.07 -5.61

14 43.63 45.66 -4.64

1.5 46.41 48.85 -5.27

1.6 49.14 52.04 -5.90

1.8 54.46 55.90 -2.65

2.0 59.59 61.94 -3.94

2.2 64.55 67.95 -5.26

24 69.32 73.92 -6.63
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