Barbara Florkowska -

PARTIAL DISCHARGE CHAEACTERISTICS IN VOLTAGE
AGETHG OF PET YOIL

The effecta of partial discharge (p.d.)acting on the aolld dielectrie
oan be divided into two differeni processes, The firat of them ocauses the
siructural degradations which are irreversible., Such known phenocaens 1ike
srosicn end treeing are exmmples of this kind of p.d.-acting effects, In
the second process the electrical effects of p.d.-acting appesr but wit-
nout ths structural changes in the material. However the dreakdown of the
dielectric is also possible in this kind of p.d,-acting es the result of
charge diffusion, The investigations of the second kind of ped.-acting
on the polyethylens—tersphtalate foil (P2} are presented in this paper.
In the preceding papers the phenomens of self-extinction of p.d.-in the
models of laminated insulating systems Epoxtermtype Lave been described
[*,2]. The interpretation of this phenomenon ss the result of space-char-
ge formatieon from the discharge gource and the change of electric field,
bas beg_ﬁ there given. However, it is further nesded to investigate the
poesibility of natural p.d. regeneration and the influsence of the main
component of insulating structure i.,e, polyester foil (PET).

In this paper the results of the investigations of periocdically repe-
ated overyolhgoé on PET in thn model with thin air-lnyer are presented,
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The PEP? feil, 10 pa toickness, placed in'a test chamber, was attacked
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by p.d. fros en air-layer(50 jm thickness and 1240 an® area)contacting
to this fn:l.l.. ?mial é¢ischarges were incepted at sipusoidal overvolta-
ges while the valus and duration of these overvoltagen were varinble.

The svervoltsges with the value of U_~were applisd. As the U, the £0llo-
wing products of the partisl :lneaptian voltages U for naw (umttacted
by ped. ) fol1l were taken: U = 1,5 ﬂ', U - 2 U . 3—0 The over-
voltage timeprogras -m an tollm: 10 m IJ <Uu, 1:: U, = 5 U, The
overvoltiage duration was waried from 10 = ‘up o sme tana of hours.I’ d.\
intensity i.e. the charge distributions n = T(Q) and tin’a-mtaml-dio- '
tributions n = £{t) were next measured. .The channel width in the pulse
height enalyslis was kA = 2,4 pC and in the time analysis was ALt = 200pus.
As the partial discherge inception voltage U waz asspumed this vglue at
wnich the p.d. freguency was equal 50 L I'he partial d,‘lschnrg. .’mtenai-
ty in san.plas af foil, wbich had beern sged by ovemltaqs act:mg, wan

msapsured at the teat voltage er 1,5 H
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Examples of pulse height diptributione in Aew foil ssmples (before the

avervoltages acting) (1) and mfter overvoliages acting (2) ‘are presznted
in the Fig.1.
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Pig.1, ?D—;mlu-he:lght di.strihutiane at 1,5 T,
1 = before, 2 = sfter the ovarvultagu acting, U = % U‘, 15 min
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There are given the pid.' diwirttutione a;—:z;px % minutes o~tirt of tha

ovearroltages U =37 a°
It hms Inen round. that nma, t?zl '\tim af sucn as!iuﬁ avarTolieges

the apparent charge Q, 7.4, fmquan' :l -ni r.d. 1noept1.oa voltags B
are mmgad {oee :l'i.g. 2). : : '
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- ?3g.2, P.d. fregueacy vs. relative tut wvoltage
0 « befors overvoltage acting, hﬂ'/U v Sy wl U= 2

BIU.,/U = 3

P.d. inception voliage U immm and mcha- now the value Uev
Tre relative p.d. frequency H v/‘i and relntive inception voltage U o v/Uo’
which were measured at the jeet voltage of 1,5 Uo after overvoltagea ac-
ting sccording to the prog'rdl a8 above, are preseanted vs, ¢ifferent va-
ines of U /U, in the Fige%e S :

rhe tiaewd: stributionn of p.d. pulse frequancy were measured by the

upe of multichannel mnalyser (512 clunncln) Operating in multi-scaler ays-

Tel, - .
The example of the m-—dimih.\tiou ocr p.d. frequency in a half-pe~

riod of the sinuscidal test voltage i given in the F1g.4. while At =
200 s is +ne time interwal uommm the phase angle "f .
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Pig.3. Relative p.d. freguency a.r.ul relstive p.d. 1mnptim voltaga v8.
overvoltages value
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Fig.4, Pime-interval-distributions
a - befure, b ~ after overvoltages acting, U'/Hp = 3, 15 min,
Ufﬂ
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he p.d.—acting resultp in the self-extinetion., The phase range of
p.d.—ecting greater than /2 has been found. It is characteristic phe-
nomencn for partial dischaiges in the internal cavities limited by poly-
meric meterials, in which the space charge can be formed, Such s dspen-
dence of timg distributione of p.d. freguency on the dielectric kind has
been reported in [4]. The charge injection into the dielectric in ons
hslf-period of the test yoltage, changes ihe conditions for p.d, inocep-
tion in the “second one.

The guantitative inveatigations of these effacts comlatcd t¢ the de-
teaction of trapped chmrges by TS5DC is the purpose of further work,

b) Overve e_? ot

The influence of cvervoltage duration on the change of the inception
vqltage' was alsc mnatigated; The incresse of U, up to approx., 1,5 Y,
8% the overvoliage acting of 13'/00 = 3, iz observed after a dozen or a0
nimuter of +the test duration. However it hes been found that this U -

. ov
. inCreass Cah &Ppear sven in & shorter tise,

a on of the initial conditions

Thn experimental results indicated that the d:l.nappaamce of p.d. was
not o:r the permanent character, After sume hours of vol. tagelomp-pause,
tbe reversion of the foil to the initia) stage bas been found (see Fig,5).
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Pig.5. Relative p.d. frequency ané relative p.d, inception voltage vs.
voltagelione-tine -
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4e Intagrstaaion nr.-rgsulg

The partiel discharges in gae -avities in inaulaiing eystems can bs
the cause of casrge irspping in the dielecirie thus charging the elect-
rie Tisld both in the gaw spect ak in the eolld dieleetric, Ine fieid
chsnge depeacs on the eurfsce caoarge dernsity (G at ithe interfsce air/so=
3G boing the cffesi of partici disciarses. -he elestric field stress in

FaB isver decrrgevs spproX- Oy ShT Tells of ;;}EE,
. 4 -
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while the elecirical field stress ip eoilo dialzatdics NeTEares oD the

value of AEg:

-

—

. d

; +2)

whtre: [ - daa2legtric conptant of the solid dielecirie,

4 - solid dislsctric thickneas,
& = air space thicimass. .

HE = {23

]

The decreasms of electric strees in the alr aspace results 1o the in.
crsase ~f p.d, inception voltage and in the v.d, self-extinciion as its
sonseguence, '

Yhae tims-relations of w.e spuce-and surfece chaz;e¢ Tormstlds in ios
20154 dimlectrie under the i..Tluence of p.d. cctiop aed reruiting in toe
glevhehe Pield chnhgas are he abjecis of further “avsatigstlias.
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