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A Study On The Arc Resistance of SFs Gas Circuit Breaker

B -FLHE S a”
(Jin-Kyo Chong - Woo-Young Lee - Gyu-Tak Kim)

Abstract - SFs gas circuit breakers are widely used for short circuit current interruption in EHV(Extre High Voltage)
or UHV(Ultra High Voltage) power systems. To develop SFe gas circuit breakers, the arc resistance value is necessary
to compare experimental results to numerical ones. The arc resistance value can be obtained from a breaking test with
a SFe gas circuit breaker. The direct testing or synthetic testing facility is widely used to verify the breaking ability for
SFg gas circuit breakers. We employed the simplified synthetic testing facility to test a SFs gas circuit breaker
prototype. The arc resistance characteristic was measured and calculated under the various experimental conditions. This
arc resistance value can be used for verifying the numerical results from arc simulation in a circuit breakers.
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Fig. 1 Figure of puffer type SF6 gas circuit breaker
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Fig. 2 Circuit diagram of the simplified synthetic testing
facility
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Fig. 3 Testing current of current circuit
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Fig. 4 Resistance calculation of current circuit
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Fig. 5 Injection current of voltage circuit
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Fig. 6 Transient recovery voltage waveform
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Fig. 7 Synthetic testing result( arcing time 16.0ms )
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Table 1 Testing and injection current when charging voltage
and arcing time are changed

FAAY KV | olFAAZT NEgAF FHUAR

Ci Cv ms kA kA

3.0 - 22.8 19.7 16.4

- 47 3.3 3.19 2,95
3.0 47 12.6 22.5 19.1 14.3 3.2 3.0 29
3.0 47 14.0 22,7 19.3 12.6 3.2 3.1 2.9
3.0 47 16.0 22,7 19.3 10.7 3.2 3.0 2.9
3.0 47 18.0 22.9 18.5 7.60 3.2 3.0 2.8
5.7 - 43.4 37.3 32.3

5.7 47 12.6 43.3 36.8 29.9 3.2 3.1 3.0
5.7 47 14.0 43.1 37.0 27.6 3.2 3.1 3.0
5.7 47 16.0 43.1 36.1 25.6 3.2 3.1 -
5.7 47 18.0 42.7 36.3 22.0 3.2 3.1 2.8
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Fig. 8 Calculation result( arcing time 16.0ms )
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Table 2 Calculation results of arc resistance

Ci 24dg| ob2 A2 AP 2AY | olaAFY
kv ms kA mg md
3.0 54 X 228 197 164 5.5 -
3.0 12.6 225 191 143 7.0 15
3.0 14.0 227 193 126 85 3.0
3.0 16.0 227 193 107 11.0 55
3.0 18.0 22.9 185 760 14.0 85
5.7 & X 434 373 32.3 51 -
5.7 12,6 433 36.8 299 6.0 0.9
5.7 14.0 431 37.0 276 6.8 1.7
5.7 16.0 431 361 256 77 26
5.7 18.0 427 363 220 9.4 43
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Fig. 9 Arc resistance versus Arcing time
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Table 3 Arc resistance calculation at injection current area

Cv F84¢% 4 A& T AR obAA %

kV kA mi m{
47 325 319 295 0.15

47 32 30 29 0.17 0.02
47 32 31 29 0.17 0.02
47 32 30 29 0.17 0.02
47 32 30 28 0.17 0.02
47 32 31 30 0.17 0.02
47 32 31 30 0.17 0.02
47 32 31 - 0.17 0.02
47 32 31 28 0.17 0.02
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