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Electrical Breakdown Initiated by a Spherical Conducting
Particle in Gaseous Gaps (ID

—A Method for Prediction of Breakdown Voltages and
Comparison of Predicted and Experimental Values—

by Masanori HARA
Kazuhiro ODA
Shuji MINE
and Tsuyoshi OSHIGE

Recently, along with an increasing demand of electric power, construction of high voltage
substation and transmission line applied high-pressure gas system has increased, One of the
most important problem in the design of the gas-insulated equipment is the effect of conducting
particles on electrical breakdown voltage. Many discharge characteristics of gaps with variecus
particles have already been measured, but an analytical discussion about these phenomena is
relatively little.

In this paper, a method for prediction of breakdown voltage of non-uniform field gaps is
proposed when a spherical conducting particle is placed in air and SF; gap. The corona
starting and breakdown voltage are measured and compared with the predicted values also.

The results can be summarized as follows.

(1) When the free particle is placed in uniform gap, the experimental values of the ex-
ternal field [or self-sustaining discharge are in reasonable agreement with the proposed values
in the previous paper (1),

(2) 1t is supposed from the extrapolation of the breakdown voltage curve for the parallel
plane that the effect of the particle on breskdown voltage is eliminated in the region less than
the following particle radius r..

ro= 2.742~-7.625
E, ’
,:1‘232575‘&7, (E,=89P, P:atminSF)  (mm)

(3) When the particle is present in non-uniform field gaps, the breakdown mechanisms can
be classified into five classes (essentially four classes) with regard to the particle movement
and the occurring position of breakdown. Each breakdown voltage for five mechanisms has a
different pressure-dependency respectively.

(4) In this paper, a new method for prediction of breakdown voltage when a spherical
conducting particle is placed in non-uniform field gaps is proposed on the basis of the lifting
condition of a particle and the resuits of (1). The experimental results for G==1cm can be
explained well by the method, and the method is also useful to the prediction of breakdown
voltage in long gaps.

(E, =81 P, P:atm in air) (mm)
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