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Influence of Insulating Gas on Pressure Rise in Switch Cabinet Due to Internal Arc Fault
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Abstract: Arc fault causes pressure rise in the switch cabinet to damage equipment and harm people nearby.

Because SFy gas produces serious greenhouse effect,the influences of different substitutive insulating gases on the

pressure rise due to internal arc fault were investigated in this study to reduce the usage of SFe.Many experiments

were carried out to reveal the pressure rise in a chamber filled with nitrogen or carbon dioxide,and the energy

transfer coefficient (k,) of each substitutive gas was calculated. Results showed that the pressure rise was greater in

nitrogen than in carbon dioxide under the same arc energy,the pressure rise and k£, increased with the initial gas

pressure of experimental vessel,the k, was bigger in carbon dioxide than in nitrogen under the same arc current. Th-

ese findings are conducive to better understanding and utilization of alternative gases N, and CO,, to redue the

amount of SF, used.
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Fig. 1 The schematic diagram of experimental chamber
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Fig. 2 Experimental arrangement
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Fig. 3 Arc current, voltage and pressure development for

a test in Ny(filling pressure 400 kPa,arc current 10 kA)

AN TR) 48 % SR (W) 46 58 <% 400 kPa, HL IR RE &
180~200 kJ) ML ULIE 4, HITEE R 180~
200 kJ, RN SRS Bl R) ) 22 16 B A TR
R ARIEE 202 E AR A% . A HL oIk e
25100 ms W], 05 SRR SR E TRl
X R PO AU AR R Y E 2 EE A IR



- 102 - 20174 8 H

Eudx

¥53% Hs

1401
120F

—_

(=

(=]
T

80F

ULAZAE/kPa

0 20 4|0 6|0 8|0 l(l)O
t/ms
B4 AEHZSEEFIEFTSE 400 kPa, B3I E
180~200 k)W SKIEEZ K
Fig. 4 Pressure development in the test vessel(filling
pressure 400 kPa,arc energy 180 to 200 kJ) for different

insulating gases
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Fig. 5 Pressure development of different filling pressures

of COy(arc current 10 kA)
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Fig. 6 Pressure development of different filling pressures
of N,(arc current 10 kA)
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Fig. 7 Arc energy development of different insulating

gases(filling pressure 400 kPa,arc current 10 kA)
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Fig. 8 Measured arc voltages in the test vessel (arc

current 10 kA) for different filling pressures
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different filling pressures
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