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Ammlmmmmmmmuor
polysers wsed in poligerio outdoor h.v. insulators :nvoln- covering the
:uhrhll of 2 poor rfeoe wm with other materials exhibiting
mmml.lmsne;tomnaahhmm:-hmum'
and more ccamen [1,5]. A besic provlem in laysred insulating construc-
tiona is the sffectivensss sod optimisation of the exteinal layer thick-
peas, To nﬂ.mh ﬂn srface break-down Tesistance of various materials,
mass losses u) nﬂmd m:-uulﬂ obtained allow to suppose
mtﬁmiu&&mlmsmmgmm»deomtim
sa the surface bresk-4owmn registence of i.n.u.latin; polymers mbjoct t0
-mmﬂnlm- hpd}inthtnlt:ngnmﬂ. '

2, Nethod and sibject of sty

Mess losses A M were measured in typissl fusylmting meterials used for
high voliage mtdnor :i.mmhtan. i:hn mguitunnt materials is given

in Table 1,
Tabdle 1

Umltm of uhmh tom

Sysbel| ' Material msm.on

| ¢ W spoxy resin (rum nade); 1002200 smz /m

K2 [Arelait CY 185 qyclosliphatic epoxy resia (CIBA-GEIGT); 1004320
1810, (p/w)

K3 Silicone rubber BTV 590 A
x4 1 with a 0,25 mm K3 layer
K5 1 with & 0,50 ma L3 layer
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20x S50 mm -nlu of materials .tented ware placed in n 1t fog ocham=—
ver (30 g hclfl couoentratien;.4 my/h fog ssttiing). The nnplu ware
subsequsntly subject $o long-term surface partisl duohm- at = Mean
stress voltage E, Mass losses 4l wers measursd periouanm during the
study.

3 Regults

As & result of lonsSlMETing -surface psrtisl discharges (apd’s), mass

losses aM ocourred, their magaitude depending on time and kind of mate-
rinls. Two phase of the relationship may be discerned in model AM(t) res
lationships g% E = 0,9 kV/om (Pig.1): phass 1 (initial)tpresumedly foreign
lsyers remaining from the manufacturs process ars of some importance herd

(e«ge silicone lubricant); pbase II: proper destruction of the material
tested. '
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Pig 1, M{t), E= 0,9 kKV/am d.%.
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At both phases, the AMN{t) relationship may be described as
o AM =4, - M
whsiv A and n - paterial constants,
&Nl - sess loss,
%t = duration of apd.

The relsticaship (1) is sinilar to typleal *1ife curves” of insulating
ssterialaj the conwtast A should involve mean eurface siress voltages &
and gurfase conditions for partisl discharges (e.g. surface conduction X ).
Wheq the above mmptim are included, Al will be

aM =B, £(E) . r 00 (2)

It 1. a very t!dim‘ildk to detemine £, {B) and fz{)() for various mate=
rials; nevertheless, chiugea in AM{t) may be a eriterion with which to
evaluate and select materizis for outdoor insulating constructions [3,4] .

The relationships showd in Fig.l prove that when a low spd reeistance
paterial (K1) is eovered by e high resiestance one (K3), the time necessa-
ry to-form a conduastor track ie considerably eloganted. The elogation in-
creagse with the protective coating thiclmesa, One can, however, suppoee
that at atress voltageﬁ lower and closze to the working values the protec—
tive coating effectiveness wil)l increase even moare, The effectiveness ia
also affectod by thes manner in which the protective coating is applied.
Observations made during the study ahown that even a slight damage to the
outer layer results ifi a8 Turther destiruction procesding baeically in the
inner layer, the ons of poorer properities. It is thns neceasary o pro-

vide a proper comtact between the protective coating and its base, 4
chemical binding would be the best solution, It is very difficult to ob-
tain such a hin&ingo httmn allicon rubber and Epidian-2 epoxy resin, On
the otiher hand, such a pomsibility seems %o exlst when the CY 185 resin
is used am a protnctiva coating, its resistance to spd's Fig 1: Xz being
gimilar to that ef gilicon rubber Fig 1: E3. Ehen studylng mass loases
during spd’s d.c. may be used instead of a.c. The d.c. surface pertial
discharges arm more deatructive to materials. Mams loaséa cccur at the
cathode (they cecur in the gample centrs when a.c. is applied). Similsr
effects were observed by [2] . Ezemples of AM(t) in K3 samplas exposed
to d.c, spd’e are given in Fig,2,
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Fig.2. aM/4/, B = 0,9 kV/om 8.0 =1, 0,5 ¥V/om deoe =2,
0.9 H/ﬂ d.ﬁc -3'7 2'0 Wlﬂ G.G. _-_‘-‘

4. Conclusions
I ——————— — - %

As shown by the results dHtaimed, the msgnituds of masz losses AX
resulting from spd’s in insulating materials oan be & usefal criterion in
evalusting the latter, |

'I4 ia possible %o incresse the outdoor insulation surface bresk~down
registance through aypliocstion of exteraml protective coatinge of high
resistance meterials, The may the coating holds to its baee is then im-
portant; chemiocal binding would be the best solution.

D.e, surface partial 2igcharges are mors destruotive to polymeric in-
sulators than the s,.0. ones,
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