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COMIARATIVE STUDY OF THE EFFICT OF
DISCHARGES IN CABILES *

¥

Frrewy B, Paine
Cwiversify of Hiinois, Urbuna, fllinois
SUMMARY

Many peculiar apd interesting charactorislios of the detectable and
measraable ionizalion discharese curionts in paner-insulated cables were dis-
coverad.  Ameng Lhie more jmporianl i3 the fuct that the insuiation is &
complex dislectrie including solid, liquid, and gascous materinls, in which
erystal wod amorphous stinciures may change from time o tie with clianges
nopolentiay gradienfs, temperatores, chemical produets of corona discharge,
eie,  Ienization discharge starts at oo certain voltage iropressed upon the
cablo and inereases with the voltage, at first rapidly, hen at a decroasing
rate. In practically all cables the ionization discharge intensity, as firectiy
measured witlh & bridze, will ceour at voltages below those at which Any
change 1 power lactor is naficeable. In Wiy Cased powsl factor remained
congtant, or decreased slightly with increasing voltage, but the ionization
discharge intensity, although of low value, incressed in proportion to the
applied voltage raised to a power mreater than nnity.
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Compurative studies and results indicate that the Palling off character-
istin of fhe ionizatior discharge with time is due tu jonization discharzes
which are fixed locally In certain gasecous voids in the cable insulation. 7he
cumalotive rise of discharge current for the first minunie iz a phenomenon
that has had no parzllel wlhich wewd suggest an cxplavation,  TWhen the
ionization discharges o not fall off dwring the fivst 30 minutes it is Leligved
+hat fhe discharges in the gusecus voids or spaces migrate or ghift in their
lgeality. Oil is draws into electric fields, bul special oxperiments showed
that ionization discharges disrnpt and scafter oil filins in the vicinliy of
the discharges. Distribution of eabla oil or compound iz Lhus effectad.  This
conclugion wae arrived at by studies of thio fransparveut flms of mixiures
of sainrant and aiv in which electrie flelds and ionizaticn discharges weve
astive, The increase in power factor did mot foltow the incresse and decrease
in iopizaiion discharge immediately. The change in power factor may ha
due io an end resuli of previous time-donization phenomens.

Practiesily all solid cables showod a cerlain amount of ionization dis-
charge upon cooling from an elevsted temperature down to gome eritical
tempsrature abovs the normal ambisnt value. When o cabin iz in the process
of deterioration, or when a local hot spot is present, the ivnization dischavge
jrrtengity at this particular interval of the cooling may rench intense values.

The imprezration of the paper and interlayer spaces otten improves with
use, doe to redistribuiion of the zaiuvant, infiliration of oil from joints,
terminal potheads, sic.

Gilalled cables were found to comtain ne icnization discharges either at
operating temperaiures or ambient temperatures.

New cgbles which have vecenily been manuizelured, and have nol heen
in ase, nor out of the lead prosses in the factory tor mors Lhan one ar two
wooks often give ionization discharges which sre greater in Intensity thaun
+hoge occurring wilh these same cables, or like eables, when fhey lwuve beon
allowed to stand or have been put iute actual use. They show foruwalion
of volds upcn couling, ‘Thesc characteristic jonization digclhiarges In now
subles may L some cases result in slight damage to cortain partg of ithe
aurfuce of the insulated paper bofore they shift or dizappear, due to befter
distribution of the saturant. Although the power favtor remained constant
for varying voltage, the ionization discharge intensity increased with voliage.

insulated wires may show considerable ionizaticn discharge within the
porcus streeluve of the insulating material, particularly in the case of
weather-proof wires, and alsc in the casc of vubbercovered wirg, to a certain
gxtent, when the rubber has aged congiderably. The existence of the ioniza-
tion, discharges in these pores evidemily Tnereases the potentinl gradient in
tho solid diciectric poriions of the insulation in rubber insulation which has
aged to a considerable extent.

Tonization discharges of considerable properiions will cxist beiween
the smface of wire instlation and a flal metal cootact plate at potential
eradients considerably below the value necedsary tor visible corona discharge,
and investigation indicates that this invisible corona has o gmall but definite
deteriorating effect upon the rubber insulation at the line of contact. The
physical effect may be that of corona cutting on & small scale,
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