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Breakdown Characteristics of Dry Air under 362 kV GIB
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Abstract: In this paper, we studied the dielectric breakdown voltage characteristics by the AC withstand
voltage test on using green insulation dry air instead of SFg insulation gas used in the GIB (gas insulated
bus) of 362 kV GIS (gas insulated switchgear). The AC withstand voltage test applied to the standard
KEPCO'’s 362 kV GIB with dry air insulation, and the equivalence of dielectric breakdown voltage for dry
air and SFs gas were examined, and the empirical formulas of dielectric breakdown voltage for dry air
were calculated, and the criterion of AC withstand voltage test for dry air insulation was derived. Using the
criterion, dry air can be used instead of SFs gas for 362 kV GIB in the factory acceptance test was confirmed.
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Fig 1. 362 kV 1 phase type GIB & electric field
distribution.
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Fig. 2. 362 kV 3 phase type
distribution.
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Table 1. Electric field strength with SFs gas insulated
and dry air insulated.

Condition MAXimﬁ?\lf /e;frgt]ric field Flash o[\}/{e\g]voltage
Dry air ggé’ Dry air SFs gas
FA?ISS]U e 1 phase 3 phase zﬁgg‘;{ ph}ase 3 phase phése 3 phase
1 241 2.07 394 1612 1139 2487 2171
3 5.42 541 827 3415 2976 521.0 4549
5 6.40 6.87 11.18 4032 3779 7043 6149
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Fig. 3. Breakdown voltage of SFs gas and dry air
insulated.

AR s AFolA HAA ¢d3t= aFTTHA
o] 362 kV AE2E GIB9 4dZy GIBE UAe
2 AxF719 SFs 7128 HArta2 FXste] 43
sFTh

A FAAL 27 49 gow GIBol A4S
Zhahe WAy Algrle]l 28 Ao 800 kVel
M GIBYl X dx37|e AR % 20 e

Al

O
o] F= 1 kV/s«l 74] *J%‘%’é% ]
Azxw71e gEe 1, 3, 57188 Agskdon w
A& 0l SFs 7FAAAe] A9 £x 959 o]Ake] b

Vol. 23, No. 10, pp. 804-808, October 2010: K.-S. Han et al

AC Yoltage
Supplier

Fig. 4. AC withstand voltage test equipment configuration.

Table 2. Components of dry air used in the experiments.

No. Component Composition,

1 O Less than 19.5%
2 N2 80%

3 Dew point Less than -65C
4 Moisture contain Less than 10 ppm

Table 3. AC breakdown voltage experimental results of
dry air.

Condition Breakdown Voltage‘ by Breakdown voltage by
experiment [kV]” simulation [kV]

Pressure 1 phase 3 phase 1 phase 3 phase
1 149.05 112.28 151.2 1139
3 336.26 295.31 3415 297.6
5 397.16 375.49 403.2 377.9
x) 95% confidence interval minimum value
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