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Studies of arc discharges for gas circuit breakers
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Gas circuit breakers (GCBs) are one of the most important components for high volt
age power system. For high voltage circuit breaker rated at more than 72 kV, high-pressure SF6 gas 1s comm
only used as arc %uenching medium. However, SF6 has very high global warming potential. It has thus been d
esired to search for alternative gases for SF6. For effective searching and/or development of such alterna
tive gases, diagnostics of arc discharges generated inside GCBs are essentially crucial. Especiall¥, preci
se measurements of electron density in a decaying arc discharge in transient state are indispensable.

In order to measure electron density in arcs, in this study, laser Thomson scattering has been applied to
arcs generated with several types of gases and polymer materials, which are used around electrodes. As a r
esult of the measurement, clear differences of spatiotemporal evolutions were found for arcs generated wit
h different conditions.
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Fig.1. Schematics of arc generating system and
Thomson scattering system.
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Fig. 2. Electrode configuration of the arc
discharge plasmas.
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Fig. 3. Voltage waveform of the arc discharge
plasma.
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Fig. 4. Two-dimensional images of Thomson
scattering obtained from the arc discharges. LTS
measurements were performed at t=10us, 30us,
50 ps.
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Fig. 5. Thomson scattering spectrum derived
from Fig. 4 (t=50 ps, x=0 mm) and theoretical
fitting curves.
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Fig. 6. Spatiotemporal evolution of electron
density and electron temperature of arc
discharges produced with W electrodes and
W-Cu electrodes. LTS measurements were
performed at t=10ps, 30us, 50 ps.



Hp A=486.1 nm

Hg
, LTS
ICCD 100 ns
, 1
Hy Hp
s + 0.2 nm
) t=10 ps ,
Hg 6.2 nm
1.7 (£ 0.3)x10* m”
190 ~ 850 nm ,
0.85 nm , 1
Fig. 7
Fig. 7 Cul,
or , , , Ol
s 1
7
= Cul Cul
El n cul
'g 5 F /\T,Cu(dg;o%) Welectrode
E\:‘ 4 -‘ electrode
E 3 ‘ Cul QI
1)1 L Y
_'u_n |
“2 |J “H&M kﬂkf*

200 300 400 500 600 700 800

Fig. 7. Emission spectra from the arc discharges
produced with W electrode and W-Cu (30%)
electrode.
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Fig. 8. Comparison of ne and Te calculated by
Saha's equation and those obtained by LTS
measurements.
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