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The Decomposition of Oil by the Arc in Oil Circuit Breakers

By Gaiseki Yabuno
Kokubu Branch Works of Hitachi Works, Hitachi, Ltd.

Abstract

For. A.C. circuit breakers in which oil is used as an arc extinguishing medium,
the phenomenon of the decomposition of oil by arc presents one of serious problems,
because the are voltage is a material function of the decomposition rate of oil, and
the arc is broken because its energy is consumed up in decomposing the oil into
hydrogen carbide, hydrogen, etc.

In this paper, giving volumic percentage of the generated gas contents (Ph=2;
of H,, Pa=2; of C,H,, Pm=2; of CH: and Pe=2; of C.H,), the ratio of generated
gas volume to total arc energy Vg (in c.c. per kw-s arc energy at °C, 760 mmHg),
calorific value of switch oil Hy (in cal/gr), etc., the writer discusses the methods to
obtain the formula to calculate the oil quantity decomposed by arc (&, in gr per
kw-s of arc energy), the carbon precipitation (K, in gr per kw-s of arc energy),
percentage carbon precipitation (K,/Q, in 25) energy consumed in breaking up the
oil (E; in kw-s per kw-s of arc energy), etc.

The following are the relations the writer found in his research:

Q)=6.25( P+ Pa+2 Pp+2 Pe) Vgx10~°
K],_:5.35<1Dh —“Prr.—}- Pm) Vgx 10—6

tl 6 Ph f!+Pm

Q“ B 7 Ph‘l‘[')u—ivz Pm—i—z P( x 100

E:.,,:[(O.QOJ Pr+0.45 P,+0.58 P,4+0.65 P,) Vg—4.2 QyHo) %X 1073
and if P,=702, —=2024, Pn=P.=592 (being one of the general cases), Ve=100 cc
and Ho=10,000
“ Q,=0.0688 gr /kw-s of arc energy
K,=0.0295 gr /kw-s of arc energy
K,/Qy=432;

£,=0.70 kw-s/kw-s of arc energy
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Table 1. Products out of Oil Decomposition (under “C 760 mmHg, provided L=22,400 cc)
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Table 2. Combustion Heat Developed at Oil Steam Decomposition
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