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Performance of a DC Circuit Breaker Utilizing
H.-0, Combustion Gas.

Yasuo NAGaNO, Norio TAHARA,
Kohzoh Onsawa

As an application of the acceleration in speed of an arc extinguishing gas with
rise in temperature, a construction utilizing He-O. combustion gas, together with
a performance test, was conducted of a high-speed gas-blast type DC circuit bre-
aker, which is based on the elevation of the arc voltage caused by gas blast. The
breaker comprises a combustion chamber and an arc extinguishing chamber, the
former generating a high-speed gas from a Hs-O; mixture. The performance test
was conducted with the conditions : electrode gap 100mm ; DC currents 45, 60, 75,
and 90 A ; Hy-O; partial pressure sets 1.4-0.7, 2.0-1.0 and 2.4-1.2 atm. The maxi-
mum interrupting capacity displayed at partial pressure set 2.4-1.2 atm is 1.35

MVA. The speed of blasting gas is ca. 1.4km/s at gas temperature 3300 K.
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Table 1 Partial pressure of mixed gas. N N .
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Fig.3 Waveforms of arc voltage and current.

(a) R=250Q
upper : voltage 4kV/div.
lower : current 50A/div.
time : lms/div.

(b) R=500Q
upper : voltagelOkV/div,
lower : current 50A/div.
time : 2ms/div,
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Fig.4 Relation between current to be interrupted
and maximum voltage at the arc interruption,
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Table 3 Interrupting performance of the
high-speed gas-blast type DC circuit

Table 2 Maximum arc power. breaker.
H maximum interrupting
R 7 maXln'l(I%{m Vai\c) power R I ;capacity (VA
Q) (A) Hz:luﬂHQ:Z.QH2:2,4 Q) (A) |He :1.4Hs :2.0/Hs :2.4
O :0.702 :1.0/0, : 1.2 O, :0.70: : 1.0/0, 1 1.2
45 104 107 107 45 O O O
60 162 187 191 60 660 O O
250 250
75 160 275 274 75 . | 1088 O
90 207 281 369 90 ~ 0 T O
45 132 163 176 45 O O O
60 191 224 264 60 750 900 O
500 500
75 216 243 335 75 - ™~ 1350
90 203 289 370 , 90 N N
O possible case ™ impossible case
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Fig.6 Maximum pressure of combustion gas.
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Table 4 Temperature and speed of combustion gas.

o maximum combustion
I%as total pressure pressure temperature speed of sound
(No.) (atm) (atm) (K) (lkm/s)
1 2.9 22.6 3.05x10° 1.28
2 3.8 30.5 3.24x10° 1.35
3 4,4 35.1 3.28x%x10° 1.37
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