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EFPRECTS OF VOLTAGE AGEING OF POLYESTER FOIL
DETECTED BY TSDC METHOD

1, Introguction

The application of polyethylene~terephatalate foil in insulating ays~
teme results in changee of partisl discharge characteristics becauae of
the charge trapping in solid dielectric [1,2]. Such a result is important
for the test-and measurement p;:ocedu.re of insulating system, the results
of which can be missinterpreted. Farticularly the p.d. Mceptidn volta~
ge and 'cgcf ¥5. t¢8T voliage are influsnced by the formation of apace

caarge in solid dielectric [3].
in the regearch presented in this paper the time characteristics of

overvoliage scting were invesgtigoted using the methed of thermelly stimu-
lated: depolarisation current (ISDC).

2. Program and resultse

As the investigated materisl the polyethylene-terephtalate foil, Zp-
trofol, 10 ym thicknese heve been used (4]« The scope of the repearch

program is as follows:
= the acting of special determined perlodically repeated overvoltages
in gas space contacting to the tested foil] their wvalues and time of acti-

vity were the parsmeters of this program [4],
= the T5DC=measurements to detect the electrical effects of overvolia-
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- The perascsiers of ovecrv litapgcs were ss follows: molhgi dantion
-1 5y normal volimgs uperntﬁnnn —710 s. ovemltay vaue wag Taken as
tripte of the initiml r.d, mcapnm veitags U, {a% t = ) wirtla the nor—

mal cperating mltage wan thicen iower Shadi ‘.‘I .
Tre PSD0- measurements wers carTied omt in the apan cit&lt, 0,_.
air cpace, =itk the rutw of tlmpmtm incrapme of B dng per minuts, in
the SepeTnture rangy Ifros the aubleni temperatixw mp to 410K [5’,&]._'
The typical Tore of tap TGIC \kermograma ea the materisl before tim
omrvoltage acting is prasanied 1= the Fig 1. In? dapclevisatien peitn_
being the canseguence uf the naturel polarasatica a'ber the (schnologi-

cal process ale aeel.
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Pig.1. TSUC thersogream of PET foil in satural stage

The typical P8iC.thermogramme measured after mrennt time of voltage
duration sye premtud in the Plgura 2, . amd 4.7
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Pi..2. TI2 thevmogrema after 1C ain, of voltege sming

Tiv: woveursd radilte ave ide baris for calowiation of fhe G Ol Ee
tion charge values :D0C). If we consider only “thia pert of e &ire gaes
which depends on the infiuvence of p.d, sf.;tin;ian.-in e “upyr- aw
range frev sboat 350 up to 400 X, the caloulnted devpalarisathns cawrges
mepsured afier different sgeing duration can be press=ted i tu: Lxw of
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Fig.3. TSDC thert.ogreme aYtar 2,% h o veltage ageing
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Pig.d, TBUC toerusgranm after 26 h of voltege ageing

the relation of charge walue vs, tine. The typloal form of such a time
relation is given dn t™e Fig,S5.

The 1initial increase of the depolarisation charge value followed by
ite further decrease canh be observed am the trpienl relestion obtained du-
~ing the p.d. ngeing in overxrvoltage cycles on EET foil,

pr Interpretation and conclusions
e

™e p.d, g0t7 1y in the gageous phase can be treasted a8 the source of
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charges which are injected into the golid dielectrio,Yhe charges are trap-

ped within 1t.The depths of trapps in polymeric materials differ in Tela-
tively wide rahge 0,1 = O,SIEV-md Bore, 9vyen up %o some eV [6,7] depen-
ding on the materiasl and its ecrystal and amorphous etructure, _

Such & time relstionship of the measured Hé’polafiﬁation charge ia the
result of spact charge in solid dielecttic. Assumiag that ihe charge tran-
gport into the dielectric jeg limited by this space charge, the charged
layer of the depth r is formed within it,
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Fig.5, Typical change of depolarisstiorn charge densitr

The r value depends on the duration of charge injection time, i.e, on the
effective time of paurtial discherge sction: r = £(t), The depolarimation
charge IC which is detecied and measured in the TSDC ip thus influenced
by the depth of ihe charged layer related fc the thickness of diedectric,
Heglecting the conmctin;md diffusion componente of the current aorogs
the dielectric the following formula for the relative DC value can be te-
xen [6]:
C |20 - %)H i
@ J
where: r - thickness of the charged layer,
-]

dielectric thickness,

E‘=m‘—1—
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Q, = $,a7
charge density in the relayer.
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The theoretical reletion o= = £(r) reaches its maximmm at r % 0,6 , 4.

The resl condltions exia%ﬂ.ng in the dielectric as intrineic conductivi-
ty, diffueion current component and AC field influence the resulting time
relation r = £{%)., Thus the formula for the sflectlve gg value ig more
eomplicated than (1) and is now the objJsct of Mveatigatioml but ite expe=
rimentally obtained resulis can pe interpreted gualitatively as above, 1t
should be noted that the relationship -(;E a f£{%), where t is the ageing
time, hag the pimiler form as (1). °

The depcribed characteristice of T3DC during the process of overvolia-
ge operation present the elesctrical effects of p.d. acting in polyethyle-
pe terephtalate foil, They can be used to explain the observed changs of
p.d, characteristics [4] which sre thus treated as the Tesult of charge

+rapping in the disleciric,
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