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Abnormal Electric Charge Leakage from a Concentric Spherical
Air Condenser to Act as a Forerunner of Partial Discharge
Ziliang GE,* Koichi FUJIBAYASHI,* Mitsuru MATSUT*

and Norio MURASAKI*
(Received August 9, 1995)

At an electric field, whose intensity is a eighth to a third of the dielectric breakdown strength
of the air, the electric charge leakage from a concentric spherical air condenser with a con-
ical solid insulator has been studied. An outer spherical metal shell is earthed and an inner
metal sphere is initially charged. Electric charge can leak from two factors, they are an
electric current flowing through the insulator, and an electric charge neutralization due to
charged particles generated in the condenser air. Authors have separated the current through
the insulator and the current through the air. When the inner sphere has the higher initial
potential, the more promptly the charge leaks through the insulator, while the charge neutraliza-
tion due to charged particles generated in the condenser air does not alter. As the initial
potential of the inner sphere decreases less than 28kV, the stoppage of the extraordinary
potential decay at the inner sphere has been observed, which suggests that a minute partial
discharge at the contact line of the insulator and the inner sphere had occurred. As the
conclusion, abnormal electric charge leakage from an isolated conductor is a forerunner of
partial discharge.
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Fig. 1 Experimental apparatus.
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Fig. 2 Synthetic resin insulator.

28.0kV, 30.0kV % CoOffi#E LicRmBEEY IR
BHRFED NS 5.

BREEN UlcROEkeEE = v 7 vy o, ZEHE
T L 5 BROBHLIEHRTEHOT, HELLEDON
BORHEIINER Eao TR TERCTES.

an:on/a(b_a) (2)
o, Ue INEROFINE, aikPskoyEEE, bk
SRR PEIEER. PIERie 15.0~30.0kV DEFE % BT
Elin L. AIEROFEEERT @G 1~8.4) X105 V/m #&
1, +icbhb, EROMBEERED 1/8~1/3 DX
STHB. KRBT O XS B ROFTENIC FOBRZEE
Ko v 7 vy OB NS,

[A UEEaE A 4 A LC, WERIEHE, ANE
LB x 2T . O DRBRO B L B ARE
HeEECEL, 2t Vva—fLrelhess bick
D IE T A U L.

HEROZEE, SEROPIEE, BT OME L A — FEmc
HLORRETSHE, BUWRENELVOT, bhofE
BN OT L o= 5 ) —A BRIy — ¥ THR L
fo. Eio, BFOERMBELRTORMIKE, HEOEZ
R, FCBER X » T 50TP, HRL
T T E R LT e,

BELS¥LE #$19% #6585 (199%)

15.0

13.5

12.0 X

=3
n

READING OF FIELD METER B, (10°V/m)
(=]

-105 |

(e

® 3 IR BN
Fig. 3 Decay of the potential of the inner sphere.
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Fig. 4 Dependence of the charge-decay time con-
stant on the initial potential of the inner
sphere.
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Fig. 5 Dependence of the leakage currents on the
initial potential of the inner sphere.
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