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HIGH-VOLTAGE INSULATOR AND HIGH-VOLTAGE ELECTRIC
POWER LINE USING SAID INSULATOR FIELD OF INVENTION
5 The present invention relates to high-voltage insulators which
can be used for securing high-voltage conductors in electrical

plants.or.i r'gzhi‘ :gg lj @ e

oG NOE TSR RTR e B S UE b e

(HEPLs) empl8¢hvgigtieANiisURiN s SHGIBRCIIGROVRID ART

There is known a high-voltage support insulator comprising an
. Insulating ribbed core (in particular, made of porcelain) having
E'EEL%%%@‘E}?@,\%W@ ends, metal flanges serving for fixation of the

insulaigtdama hightvaltagecsapohigtordngd-ta:asuppottistiucturedclsed for
o S ol SR R s o
poweinseifatorscomsisrssenthiaveitiem dvstasletsofcalightrilegeovieriottagescr Lines
uera flashover ofan air gap-between metal. flanges takes place, and

then under the influence of an operational frequency voltage that

is applied to the high-voltage conductor the flashover transforms
BACKIRapowerrre of the operational 20 frequency, which can

it R e e S s S L
core {HREHAHEr THdsolmmesleon Sistiashringnsb tatctdprowiatifanges serving

for LGARS, (F8R: HHHERWNPIAOE I8N 1 a6l o PanY 152288 MRSEAW(CE. High
"Energiya” Publishing House, 1976, p. 287) that rmed with

, it are |

voltagh d¢GRHEin Ak P, AT A I8 ETSLt AP EBnRACHEH B AT 10 976 P
78). the insulator, with spark air gaps formed between the rods. The

length, of.each-of the, spatk aaps.is less thang leakags path.aleng  hming

the insulator surface, and less than a length of the flashover
overvalipgssedipsTHSFSTore 2indan THStaf B rtNa  svdmottalges the

flashaves s fermed-metasrossthednsulaionbuacrossthamairigapplied to
e nREWeen the rods, so that the power arc of the operational. | ional

"¢ PfrSQUAREY BUIS Betes e Tobi Rd hot'S0 deross e indtiatsy o

frequenifasdidh drawiback cf:theunsulator employing such protective

gap,consistsin.the fact that the dlashover.across the &%ﬁ%&ﬁé&'%e above-

in a short circuit of the connected power network, which =~ _
descrijggesitiates fHareiietge Mty Shit ot o HE Highmidhatle piliat so-<alied
pmteﬁh&ﬁ @Qj%ﬁ(kafé ﬂBEgﬁpﬁﬂ_iﬂ_QﬁtHﬁEjﬂ_@ﬁ@f.’.ZEél’ rmrg.iszaisﬁégrmmcam "Energiya"
PubliTE RN SIRGROTPLSING, o InSUIRtors WINGH. NAYE 08 a1 roas, that are

electrically connected paraliel to the insulator, with spark air gaps formed between the

rods. The length of each of the spark gaps 15 less than a leskage path along the insulator
surface, and less than a length of the flashover across air, Therefore, in an ingtance of the
overvoltage, the flashover is formed not across the insulator, but across the air gap between
the rods, so that the power arc of the operational frequency burns between the rods, and not
across the msulator surface. A drawback of the insuiator emploving such protective gap
consists in the fact that the flashover across the gap results in a short circuit of the
connected power network, which necessitates the emergency shut-down of the high-

voltage plant that contains the specified insulator.
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fixed on their metal connecting terminals as protecting means

against the arc formation. Such an insulating string, in contrast

with the above-described insulator, additionally comprises a third

intermediate rod electrode secured t6 a metal link in form of a
%%th of 5 chain between the insulators (see, for ex

HE i 9 BB 00! TGO - TOB FHS, I GHBR A e rods
ﬁmd|nsula:tmgusmmgglm@tegdoeﬁmémgleﬁspamﬁm@mm tvorsuch gapsormation,

such A€ fOIMed, Thig feature made,itpassinle 1o IMPIave sOmeWnayqitionaly

are quenching ability of the Insulator string equipped with the
f~mpadfaéépﬂréiﬁééﬂﬁ@lféu%dén@%\éﬁ%ﬁ% HHGHSH ARG O sdérste ! @ length of

mn@uﬁw\é&ﬂ[ﬁ@ﬂt'ﬁl(@ftme{iééd%zoéﬂﬁﬂg@f empeees)m casesehsinglano4/02,
%se -to 10 round Ishort circuits, Howeve is device is unable
§987f at Ing

U“(’=Jr1}%/:lhﬁcl:°urren S'excded H&lﬁ@“ﬁd WHich elrf8nts ‘éﬁéi‘ﬁ}p%a such gaps
are oﬁmﬁq@v§herfthree4ph@seﬂ®gbbimdrsw1@ﬁtememtéﬂm dightrimgping ability of the
insulQYE rY@]@QﬁL&WWE&P 'EHJQ&?&H&&QL , 3SRSCHH %eaﬁ@l§§§ﬁcpreﬁ9[mhmgj of

art for the invention is constituted by an insulator which has a
modegdifnGHER MEUTHinG O kT ShifaFsHedBPAEThE &S of thaglpsphase-to-
groudfsblaticg:coserifitetandhsecond metalelactrodes: arer émedwaeﬂea 100 A,
w8188 the jnsylating core 2 quiding dleclrode s geated OIS, 1n tishining

trode ha 3’3 Meta protrusmn?o ated in the central par% %
OWF‘«eﬂﬁﬁﬁ@mwaody that emerges to the surface of the insulating core

angd funelopns asan EE%"&%Q%E%@%%KQQ@ defilRusalanRatent stituied by

No. 2107963, HO1B17/14, 1998). In an instance of the lightning
an ing{aRiolals trsach éﬁ‘r“ﬂ‘réhfﬁf&lr“tméc‘i‘fé?g%“ﬁé?}é‘fb5}%‘3%rg§§%ém of the
insulZ2Disusfacérafthbseyhintrical Kisulatingaoorecalong aispitalipathulating core
a ﬂuuﬁrgm dsc%;.g{} %@?}%E&f ?19@%%?!;15@%’ %h tge‘ 1) ?W‘S qg}%t?oglﬁ%trgq& central

o Said second metal electrode. Due to the increased length of t

part <ﬁa%%x1@rdeaﬁh bedpdvwerareis Hobforredr sy thiclopeYatiorar and ﬁmwm

as &ﬁf’igg‘ﬁﬁ%ﬁw@u@@&i@@@ therefaresdhe electiie/planthat contaings). in an
the mgl?lil tor continues functionin W|tho shu tln% Thus in

s O RS ARy NGRS i) WATALOF BGEL L B heags
surfadighitniing pretectionsileifunctionbasasfightning farmestet fiHowewee|cctrode

thmug‘ﬁ%é“ﬁ%@%%%ftg%e%]&{eaﬂ e l@e@ﬁ@%bﬁ “&E‘EHH&Q afﬁg%s{g rﬂii% increased

limited for the reason that, in cases of substantial atmospheric
kﬂ%aiu%nﬂa%w Bt REE RIS, SEeIPashR cagadwr! frequency
voltadal QRONRIVRIEAQES &emeeﬁlmg 200 kv)itheidiseharge «deesBOtunctioning

w;th(}u?vﬁu%%algnﬁ% %longmsp I’{’i 'ﬁg E[h 1h0t :%L?Qg thr?a Qgrt%%cé cﬂ'} insulator also
tra eCtOI’ rea own of alr gaps eweens

pmwét:rcmﬁstameéeqhe]mguiatetﬂfbeees 4tb@bﬂm§z torefigniction as the

lighiing. ATESIEN DECAYSE: SAME:AS IR A CRNVERLIQNALIAS WAL is timited
the flashover in this insulator transforms into a power arc. In

for BRIRSHT the*metalBittrosioH° Tekted Pt CahtBl Bt orfgor moistue
accurindatlating eafie dacreasesithesteakage path (andetherefore V3, the discharge

does not develop along the long spiral path, but along the shortest trajectory. with a
breakdown of air gaps between sheds. In such instances, the insulator loses its ability to
function as the lightning arrester because, same as in a conventional insulstor, the
flashover in this insulator transforms into a power arc. In addition, the metal protrusion

focated in the central part of the insulating core decreases the leakage path and, therefore.
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decreases allowable voltage for such insulator. Thus, its

effectiveness as an insulator is also limited. There are also known
various HEPLs employing combinatigns of high-voltage insulators
(for securing conductors to supports, such as towers or poles) and

_lightnj ]%ar[ ters for protecting sugh insplaters.(cf. for . . oo
e artple- Hussii putent No. 3548076, HOSHOI0R, 3005, Sesighed ™ ©

also lpoyithyd applicant of the present invention). In particular there are

known the HEPLS cemprisingrthe:ligbtaing aresiars-whieh &reish-voltage
, configured as various impulse arresters and connected parallel to = |
S G AT S OISl IS s, 2858 700 HD2HOG oD e Teroine
arrestd Q9 and$Aih P Q021 2681:0,r1 102HBY06,22004 ) R16:iAs forctheNo. 2248079,
ppRioseskprior art for the proposed technica i 2L hat e e
e e
knowp 0RGHIGY, 1997 {assidghed bty appliesntbitherpregdigured as various
impulventien). fhe fprierartik Rl comprisesSHPREs S IBsWRters's 5,283,709,

..secured to the 0 ns.of metal fixing devices, at least

I:%(LH&%? %%r%égétﬁil%‘é@r)ﬁ{lmﬂ%ﬁ%ﬁ%ﬁgb %%é the conductor
beingieohnekted: to-therinsulatopipymeanshofcebemptlingn 1 Saidarts that may

be mﬁgzgeg]%ad?&f&reg thﬁﬁgﬁ&tﬁ‘&%%&a@f%Q%'@ﬁzmﬂ'”1@97 {assihgn&d to the

_overvoltages, said means "configured as impulse arresters. If the
appligip s & arresters areprape e SEISEEd &%&J EOnHEEREY, TP Piorinsulators
secur@l B L BRsUIeSa:highlyntetiable:lightning, prataction. ddewevehperating
undsrai n]%cg}e ?Sli;[ - ﬂgot g %q%alg{:%? ng%e%ng&% et irrdp\ulsg 1 g'{(gre %eigase‘: s of coupling

U substan ia%’increases e cot“np?exny of the LHXE‘H_,‘ with a 20’ P
meangomespondifig incredse Of manafactagingahghissemishirgtepstsiaid means
conﬁ&l@&!s%ﬁ@@@t@dg INVI_ENTION_The_ 'First objgctive that is

solved by the present invention consists in developing a

highRroltAgdshaliRtBT® GF indtlTate sttt iR ard operatiohal® T
ensur€O St gapabiatof refiabhy 2biantheffectively, perforiingdhe: a large number
of thiungl _sé?.%‘fgé‘q@e';@s%'%‘F%&%Q?’r%lélé‘n'éégégg&h%rre?{%teEe&r‘?’”%%&@%—-@ﬁb?wim a

way, the insulator of the pre%ent invention will be aﬁpllca le for
corregeadingpower dinessldmente pedatrmihaecehigh voltage, for

example high-voltage HEPL conductors, as well as wires or

cables in electrical substations and in other electrical equipment.

DFS%&&%%F’&%BTW%%{R& objective of the present invention

conisisisinidevilopingisatigh-voltagereletiic powerlines(HERL cloping a

nigh- WD JMRLoved technical and eeonamic, Chafactelsies. Damal. o reliably
g &
high“functional reliability when operaﬁng under lightning .

and - eResoitages e sesitpliffeeraesign Witk a'eBrfespondinghBwgr arrester.
ConfROSY, M COMPaKiSOMWItRdutor of the present invention will be applicable for
securing power line element operating under a high voltage, for example high-voltage
HEPL conductors, as well as wires or cables in electrical substations and in other elecirical
equipment.

Correspondingly, another objective of the present invention consists in developing
a high-voltage electric power line (HEPL) with improved technical and economic
characteristics, namely high functional reliability when operating under lighining

overvoliages and a simplified design (with a corresponding lower cost) in comparison with
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prior art HEPLs. Another technical-outcome of the present
invention is the improvement of power transmission reliability. The
above-specified first objective can be attained by developing a
high voltage insulator for securing, either as a single insulator or
prior ?ﬁ ﬁﬁ% pﬂe:?(g etOI:L ?n!:@fléx[;%gﬁzgt?f tlh Orre5o%t{r§n9éx”g§)r¥\{gme l‘l e%ro\femem of
gh-vo age con Uctor in‘an electrical mstaliation of in'an e
powepowenlin@nThiegmsulator comprises an insulating core and a fixing

device crnsisting af sfirstand;secand fagteningiglementsingaithioh-voltage

fastening elements are located at the opposite ends of the
insulgig iRt cave e et el Sletheit S EBRfiglidd st iator stack or
stringC@ANQEL, Ritherseivertiearviacoupling means; ttmthe:high-woltage clectric
Bowe ?n e, ﬁ?,ri%fu?a%?%%%c? ‘Q,g f%s}&%? [?n:l}'ocgfl(e, rcglednt %&EQ%@E{? gg}@ igting of
h|g age nsulator of said insulator stack oF string.”The seconé
first sﬁa@tmmgl dletrieng iscorfigurdd festontedeeithr 1 Sopportat ghe opposite
ends IEIROWENING Qit0, the first fastenina.element @éghgu&&bﬁe%&%& cither
high-voltage insulator in said jnsulator stack or strin

direciystilateror Biasettior? i EnaracteiEe o R HHee Tt 4 a.éimawﬂé fastening
@?uﬁﬁﬁfﬂﬁlﬂﬁ@@;&cmmﬁl-&lﬁcﬁ&d@@y&ieﬁk@\ﬂﬁ\%}iﬁbﬂmﬂﬁ@ a@fheh @m 3b6he. The
SECOR?'?%&W% [+] m%ﬂ a[s"gﬂaﬁll o4 BQg %tﬁbge%gﬁm I(:' %UA) (H!gqulé: 85%\763“ line orto

electrodes are ocate etween the e
the s tige eér@@ﬁaf&h@levftﬁéWbaa%wzﬁ@htﬁﬁh@t@w\mﬁa@@ﬂ&mf stack

or srf€ eaofigurad.toferm.anelectrich diseharge betweandhR st comprises a
fastenln element agd an electrode @r eI ctiodes adéac%nt

AR DGR e SRRt Gl s, A Batadan fheely comestd
with $edond:fastening eterfichtlarichan @dowmdékmn@ectmde@ of the insulating
M%% %ﬁ@r?ﬁ a&%P %E@H{h? bﬁﬁ&@&{a&d@&%@w@&@@%@@y&&ﬂ%L;Lm

I.e. lengths g of the spark discharge gaps, are selected based on
dischiprgs rbejtiired %s%ékaoiﬁﬁ%eag@iv%ew rfhedectagis oMprsrodes adjacent
there @p&@d&&@@llx@;émj sejecirddengths maybenimhihe Jangesefith b mmda and an

ol mm deggndlng on ¥he voltage class of the insulator and on its
ecil.{} o or elecithdes adifc }tmem
ntended use; aswell as on the type of overvoitages to be dealt
wi&ihswmfm bsingethedinsutaldl §i ecitrddoed oVergditages br 2Bk discharge
gaps, ayervoliagessegulting S n%th%eg'E%h\tgmI@&ﬁglk@}mE%aﬂ\é@emq More
range of practical NE?Ilcatlons of the invention, thed%:eferable
speci{igilles S gelbred s 1 R mEEsS! (e RdmberiRoferendiog on
the vWMizge elegtrodasds determined by takingnihto censideration am the type of
mber of fac ors, ingluding the insulator olta e clas
GVLI‘«UH&{ﬁéeFé appffcaiﬁon%} S%I(%’] annfhzgilalt]é}ﬂ gtéﬂ{lv ﬁ, aii"ﬁ{_ E.,Ln[ GVLI’EOH& eSO
overvgliegvoitagdsrinsiifator willkbe kareiiagsithe rahge ds‘@@f é@?é@nfé’ ipractical
applitheROwerase, fallowing theovervoltagss and-conditions fes, millimeters.
uenchlng%uch are (these condltlons are deg ribed, for exam&}g
ﬁl&twn a

in R 9884508, 11 %139”25“%“0‘?) AT DE eIt DERS
numhe adviantageous:dinméakeiasminimal npmbersofithéhelectrodésipolication of

such gé? ﬁ&Hﬁ'&o aéhme;%% ninstances ot ligh.eurentsin 0,816 he. range

num er of
of currents in the power arc following the overveltage, and conditions for quenching such

arc {these conditions are described, for example. in RU 2299508, HOZH3/22, 2007). As
will be explained below, it is advantageous to make a minimal number of the electrodes to

be equal to 3, whereas, in instances of high currents in the arc, the total number of



10

15

20

25

30

5 electrodes in the insulator of the invention may be increased to

200 and more. However (as it should be evident to persons

skilled in the relevant art), introducing a a large number of the

electrodes to the insulator will result h a substantial decrease of

the ins Iator creepage distance, causin
clec i RO B GE A RO e e o e s o
it shoglalowaldleimarimatvdiitgeiatwhidtr thednsulbtoturiay be large number of
the SMRIOYEY; IOFdEr IR Av0id %@9?%@'&&%&%%?&%@0& the insulator’s

introduction of the MES that contains a large number of the
creepaps itHEs, ‘rf‘ié%%oﬁoﬁ%"é@%ﬁ%ft‘%ﬁé%ﬁ@ﬂfé%&?g b& iBrolidfeaPiggrrties. including
a decAdeitional mmxmmuowm@@mpeﬂsmeesh@rtﬁemgagfompley ed,

n }:y lgltt? Creeﬁmgﬁe unﬁcsn‘gb Lca('}flkseq,zg Lghee 17 § aduciion he MES that

compensa ing means are prefera 51 Gont gure Wlt‘f’l] lt?i ?ea age
contafi® phtiyatongarinbutiting Surfaceratienst batibedmdaparbopthaded with

add;tﬁ»k%@t@(gﬁ§ {flarmipg X LQ@}E@YQ&@%@&%@B& leetrades,,where: &‘%L‘é distance
in - 1.), with the length of said leakage path exceedlng the len

causgith i iSchaf g8 BRI BEteeT Sait AU TEAL efetiiotes % i tgestase
path dzﬁﬁgtléhdﬁ.@lﬂz&lI@fethﬁﬁmdﬁm&eeémdﬁﬁf Thésdopedfthierming « pairs of

ad;aeenye 8”9(1%3” COMNRASSES A Tq rﬁb%\rtt% ihen?e "19% (}F%? %akme sath exceeding
p nsatihg means. Se ecting a particu ar va and a

the i@@étméiw@rﬁrb@mmmmwmwwwgﬁmaiﬁélﬁﬁiaﬁeﬂééb%mmé of one

of %h@nqm@iﬁé@p@é@ﬁ@ghmlt@%dnﬁukﬁpﬁﬁ@%% s &RRGIIG: & number of
functioning conditions. Accordjn

to one example embaodiment of
"mb“fﬂ@‘ﬁ?és‘efn‘t%\?éﬁﬁ’gﬁhtﬁeﬁkée%fégﬂdbgerﬁﬁbﬁf Rt hapéd " & specific
embopiofite. 4 ethiemwordshedthelecttoderisproyidedhwithralayadrdwgh-voltage
n}mh!ﬁg oY Mi&@g&dﬁé“i@%‘&%ﬁug [h&,ingylating core, and with a wide

beans oriented 20 towards the adjacent electrode. The
COMSHEHERLINg me‘aﬁéﬁmrﬁseém%@ﬁﬂeﬁﬁ atls dopstituteEpy Partss MES

g}meﬁ&belmetuapegdgeﬂeyme@se&mﬁvveemhed@gamm alegttadRs with a
alr}%lps between, the electrodes. In an alternative

ot o e bISeGos B BIRLUHSD i I PR i e
towatlre t}wmmatlrtgcnmeﬁéms &hre formetidyie layerof an ihisukitibgliment are

nmm@t%@' SeRaALNGhe. 23 electades from.aRinRUalor Sfatodes and

ee/ cuts (i. e. shaped as slits or circular aperture§) formed
by d*‘b%t% BH e @Gj%e%?‘@ectrodes and reaching the insulator

surfagextigonder dohintreaseia: cieepage z@hstaamecatongmaemu ator, while

the: c,(pn%u'%gigﬁosyrzadge bet%N cen tlg*? aqjacen% eleCtto &%1513 mge dp seoarating the
gh reTfl I ICPI ,fi']

e aTofil exceegs a ed}]h aKt e electrodes are
.%ﬁeﬁmé@@e@h Witheithevséme @Eirbbg’ef“tfﬁe distapices betws e ¢hlsr apertures)

formQPBOSIBG: §'Q3§(§IIL@}§ segments,of @éﬂ@ﬂﬁ‘hi‘@&h 3Q.aredogated i order 1o
deeper than the electrodes, should p referab y exceed the width of

e SR P HESH AP SHACH 8! FAKE EOTS WA R i o0 o
deptivatying iniapradiabgirectiod. :Altetnativélyh compensdtingrmeangded. With

the c:m%@&?n%gg{ %“J%&YX!}@@H%@%WP&B&&GE sides of the segments of cuts, which

are located deeper than the electrodes. should preferably exceed the width of the cuts near
the msulator surface, e, make cuts with the width varying in a radial direction.

Alternatively, compensating means can be configured with at least one of the

insulating elements located on the insulator surface (for example, on the swface of the
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insulating elements located on the insulator surface (for example,

on the surface of the 6 insulating core). The single insulating

element or each of the insulating elements shall be located in

such a way as to spatially separate the electrodes from the

insulator surface. Acc r o one emb di ch |ns lating . .,
EQSQE&TL e core r):g};jﬁ Sun %'i% Ilﬁia gné,c%_o eemsoor ach fﬁ?ﬁlsnesu zgm& £ em%mg shall be
locattheresare aviasulatingrelehentssshapedds prdiectionstiromstiwor surface.
Acm!@ﬁ&l%%éﬁ‘t&&f&%ﬁm egéh%s%%%ﬂé@ﬁ@ﬁﬁ%“ﬁso{ MQteiN-Rode, 5o that in

general case n insu a;[%g elements (7 > 1) can be shaped as one
s cOpHORTOF e Sfird iRSGMtiAG SHEas Prafectng airiie Saprdge msuiator
sui_fa@:f the insulating core. Eelectrodes can be arranged on one or
hnsula{m sh ds and/or on .remainin (separat msu&at ng
1 oL nels nts, ofie O mote, in g general cast i 1nsi T eleners m > 1)
elemen S fl &, With '6ac remaining Insulating element gl%arr In
can by Singlé wleotroteprincthédatierlcasdathe medimaltotag ritﬁmbéﬂif @#r‘ﬁ‘m of

the nm!ﬁ‘x%%@it&nQaﬁl@x@%@t@aﬁdna'f'rﬂ:g@@&rl%%td?%)g!ﬁ@ﬁﬂﬁﬁg ating and/or on
shed is used for carrying one or more of the electrodes, the

remalg|BEH SRS e BiARGEC GRS et (BFHom strffie ot diiigfne clement
carrviegstsong: siaguiéy) ornidtiplerspiralinsutating! shednlmthisccase jraulating
ele cutin th@ insulating shed should 15 be preferably formed between
ﬂ’leﬂ S 18 #
each electrode pair. The present invention can be implemented _‘
using: vatiousity pesofipgalaors:cdnéluding Tisafators Having more of the
elecuiRBYlatingicores.ofaubstantially, eylindrqal shapearahapethASa@east one
truncated cone or a flat dlsk If the {Esulator of the i ventl n ha

g Oi O URISSEH ARG Ut W st Sha i Y Shaprd shoud
be prefardbstiédhis preferabherhateiprdjeeiing 20 from a lower (bottom)
dl%é W{@Cﬁ TH‘?&H!%%Oglg%@lgrg&Qn?Aﬁgip%saztttamz?rg)gsy Ilﬂ%s of insulators,

proposed second basic embodiment of the high-voltage insulator

includgtesaeuifing ‘eiher A8 FYTNgierMSUIatbra a8 aceBrpoleriter canhaped as

a ruidsiatenstack onaf @ndngulatorn:stiing; as W@lkiﬁﬁ,z@ihﬂghangagﬁbhwhdp&d

conductorn}xan electrical installati on ori an C{electrl erI
insul ;ﬁl&, core { al least one msulatng s i@ She &m, dﬁm{, f}m}ec,mm
Sulator comprises an instiati ng‘ corean xmé

from gdmsistihgfiofra dirstsfastening element and a second fastening
el?meﬂtqt Wcm%@ng 9%'%@%&%48%'[% %MB@%QP E&%!{Q %Qsegfbec Himent

the insulating core. The first fastening element is configured to .
of the Bighel SRHBIAMRCHY Bivid8otipifgTmeais 1o tHE highvbitggernent of

an m@ﬂ@ﬁu@@b’mbﬁ@}fhﬂ seaondfasiening etlement @fﬁ}ecpﬁﬁ@edlﬁgimtor in an
igh- VOH e insulator in said_insul ator sltf;\ck or %rlng The second
eice‘{ife nsid at%m Or H 4113 e r?(f OWeL mc., 11517 GIPITSES zglp mwidtmw
astening e emen b conti SUI’G to connect to the su port o
core polveriine oletoctheofipst fastdning el émieninef < iecslsse quenpnd fa%mns
eiem(!?iﬂ@iﬂ@l!tﬁ%%ﬁzﬂsgié’ﬁ%agf saighinsulatarstack ofstingsT Reulating core. The
Insulator of the
first fastening element is configured to connect, either directly or via coupling means, to
the high-voltage conductor or to the second fastening element of the preceding high-
vollage insulator in said insulator stack or string. The second fastening element is
configured to connect o the support of the power line or to the first fastening element of
the subsequent high-voltage insulator of said insulator stack or string. The insulator of the

invention is characterized in that it additionally comprises a multi-electrode system (MES)

consisting of m (m = 5) electrodes that are mechanically connected with the insulating core



10

15

20

25

30

invention is characterized in that it additionally comprises a
multi-electrode system (MES) consisting of m (m > 5) electrodes
that are mechanically connected with the insulating core 7 and
arranged so as to support a formatioh of an electric discharge
between adjacent MES _electrodes. The ME arran d at
and SHgRRAgIE%S R IREIIBP e AR pat ﬁ@aro&% BiHeor Tota greent MES
electredusipiite niad m@;@@iectrmgmtdlgjt thehoperatianadfregueniy:long one or
more JHIOUROIIGING IIBICL TNEARIVIAIPE NS AIMAHSES Sulllraing e
econd linking electro these first and second

iﬂbui«ﬁﬁklﬁu@%@@éﬁéﬂé@%@;ﬁa‘ﬁaﬂ%%b@a&@é@mhﬁ‘w ikskirgifgcors hyach of

- these @MsAl-gap-andiisigigciricallycanneeted by isfustend igalanicad Yore by

.or via an air spectively with the first fasteni emenI and
on bR IO G SEtnEnt ‘i 59" 16 COLRA ot Vi Ao £
respedin gapvigspe ctivebswithghedast enrﬂ\aﬁdtmmqm§@f@®mdaeiﬁdr@ﬁi and by
its suéggd M §x§a 9&9 a a@ %”?é@&%%@f&ﬂ% ‘9}!%&9'&9@%}@\;} Qﬂiﬁ%@gﬁé end of the
potential is applied, via the first linking electrode, to one end of
MESthe MES (that is to one of its end electrodes), while a low
patentialdssinuitapeously applicdigviadhe.secongidinkinghlied, via the first
“km%l(:%ggéjg@p?n%lg L%[Q e}E" itheq\%[éhﬁﬁg%lrgs OT%eﬁe;‘%ta%n figg?%u) while a low
potenffequiemuyaneoysarpeniéicular & thenslidiors! lesaikelgeipethother end of the
e trajectory, practically does not reduce the creepage distance.
Therefore, the installation of the MES in this basic embadiment

0SS IsEHSGUiTe Hn) e 4RSS0 EBITIEEAE a fe difctidn Bfthe! eperational

frequeieepageegistange; which-makes itipossibledompiovide, alawedstdoes rot

rgduelg,nstglatcz){(yv hILe 81?? %gp 9 ﬂgrh rellatlglllty qf E}ii& ?tl{%g 9\%@ aﬂus basic
nsuTat gnﬁ as aﬁlgﬁtnlng arrester. 2 8 e Insulator has a

embogonichldpsulatingcore, dthe MES shouldisaarangediomthe! the creepage

diS‘iarggttgm&ﬂ%ﬁ%rf@%%@hﬁaig) QS}QM 29§L{|§wr19>§%%ﬁ;)ﬂatim%Qii%kcnsu;mg high
insulator (also termed as a cap and C;F)ln ngulator |s farmed with

el AN PSHBE BT ek e 8 U EHaEd Shsulating
cdrehit issteasibleste arrangéthedMEScalong the pehiphiérny: oftheed on the
b@ttobn§ﬁll%}l %ﬁ?g %f S’_ll%\%%}ﬁ r’}iﬁ%ﬂ% &Qol‘j![dt e %QQ‘M 5}% “ﬁ%%g: ‘med as a

ononeo ottom fat surfaces of said 25 core's sheds. In an
cap apftein atw@ﬁwémétémé%%a T e MES £ BHIIEIS oF &t 184 fk-shaped

ins wiﬁb@@t'&ﬁ@ iarg %@Qﬁb&lﬂ%ﬂ&de@@t\/ﬁm souipeteatiahines; thadinesing core.
u ein ace a di ectlon oriente at the ri I
How o o SRR S Pl AR g oo
core’mbans of mterfacmg electrodes located at the ends of said
S%@Péﬁz@ﬁﬂxﬁr@ 1§%ﬁ9&%%m%%§ﬁQtW|ﬁh @@@QW@;&LGW%N&QJ &Qg gections

fixing device, Pairs of the interfacing
arranged along at least two equipotential lines, the lines being mutually spaced in a

direction oriented at the right angle fo the insulator leaksge path. These MES sections are
interfaced by means of interfacing electrodes located at the ends of said sections and are
not conmnected with fastening clements of the fixing device. Pairs of the interfacing
electrodes are interconnected galvanically or via an air gap. For implementing this
embodiment, an insulator with a conical insulating core can also be employed. However, in

this case it 1s advantageous to use a disk insulator with concentric sheds on the lower side
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electrodes are interconnected galvanically or via an air gap. For
implementing this embodiment, an insulator with a conical
insulating core can also be employed. However, in this case it is
advantageous to use a disk |nsulator8vv|th concentric sheds on the

ide 8. of the disk- s ed insulating
o 1 T GTHBHHE AL A3 oL Qe A AL B B AR o ghgsston (e
end sthiscoricentricishedseFor thedattainment of the second object of
t(g%%%%aﬂuﬁ@&rs '%QV%E?&%?QE:»?@H'%Fzh‘é%@&%ﬁ!xe%@ﬁ Poyeh Lg@s 2 high-

EPL) comprising Sufgﬁ orts, single insulators and/or insulators 5
voltag Gl RIS 11T S SEIRISF SIAERrE SHFE O Hh At e Hst s and/or insulators

assenkH@A-vOliagr coBAUEI o) thatis carnacied directly: Q{dt@g@ouph&gm that is
me to }he fastenin elements of flfqng dewces com rlsF%t
§SLI g Lsten nn devices

LQHI’IGC’[(., ] T Vig Lol O IYIAl 1 Nng € l
ngﬁe)msuTazfors n Ont ﬁ’]e fIrS msu‘la]to?s OLTm e nsu a
Compstfaﬁksf oristings EachsinglEinsuthtorer sadhinsulaior @t@@l@f@r‘»m% or

smnﬁtr@giﬁigéﬁ%@{x one afdhe %Qﬁgﬁt%m@y FNEANS of . fastenings (e su PPOTEs
element of its fIXIrﬁ.? device that is adjacent to said support. At 10

by miggs e bt thas s s e Pl i e HEP 298 Bt it itigtor PPort: At
ieast aﬁ@orﬂlm@tm&hmmvenimmoeorﬁes@oﬁmag to any oftheor according to the

U"s*vem%qgvgoggss %%?‘%g mabnc\)fdl ﬁgtsibgﬁh u s n eaa 8}%%(}% il %Iftfieq‘h el? A above-
Improving unctional refia |I|iyw en functioning under light '

Speuﬁvérvbllftafgé’é ity erginiieaeslu scErification M}fﬁ@m@:&néu h&hﬁﬁm

ﬁvez\%ﬁﬁtﬁa %ﬁtﬁ@%@%ﬁé&i%&ﬂﬁ;f@%&mif atleasbonednsulatorhicved due w
(preferably at least ane insulator per each support of the 15 HEPL)

the SLRATHACHY ABREOH A5 T BLRHE ALK 14 TR GG ARG ~1oPor of e
HEPprotetton, funetitmn;: so thattherensinesndedito Brnploy separate function,

s0 ml ghm !@Qu?rﬁg%%s n%)%lvE B&%?ﬁ{{%}ﬁ@ﬂg&g HE FIGURES

Reference will now be made to the accompanying drawings
wherein: 20 FIG. 1 shows, in an axial section, the first embodiment

BRIEGf mmmmmmmmm and with electrodes in the form
é%j%haped etal ate g} 2isa Cross-sec ctignal VlieW of the
fS?"SHB é‘a PG SRR AV ILE SEEEGR the
sédéhd émmxdtmemmiﬁ thetimrs dletorsnvithbad spiralbshed amtiwwithith a spiral
shed %heqx 99&&%9&%9 as shartmetal,cylinders that are embedded in

he 25 shed.; FIG. 4 is a cross-sectional view of the insulator
sHﬁanm‘J ERES SIS e A A BRI Ged ee<e Khetional view
offae embedimeni:ofthe spirah, Sh\@&:&fzme;m&ulatﬂftﬁﬁammim:ﬁamr with a

spiral shcg]zm n%14(dlfij‘ici’;o<§sls aé) %tlal E(Q!{a;';% &9 S&L % I r%}ael \L/Iebwuﬁfzd in the
another em |men splrals &d of the instilator Shown

shediin FIGS. | Laid 4;

FIG. 4 is a cross-sectional view of the msulator shown in FIG. 3,

FIGi. 5 is a partial enlarged cross-sectional view of an embodiment of the spiral
shed of the insulator shown in FIGS. 3 and 4;

FIG. 6 is a partial enlarged cross-sectional view of another embodiment of the
spiral shed of the insulator shown in FIGS. 3 and 4,

Fi(y. 7 is a front view of a rod insulater with insulating elements arranged on the

surface of is insulating core;
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FIG. 7 is a front view of a rod insulator with insulating elements

arranged on the surface of its insulating core; 9- FIG. 8 is a partial

enlarged cross-sectional view along a line of the electrodes of the

insulator shown in FIG. 7; FIG. 9 is a‘front view, partially in

se tlon of's déai insulator with spiral sheds on t e Io

Rapedh: %H?i‘"&eéo‘ifém%ﬁ?? PP YW %8?1%%1%}%%\/ %Ft%%“mes of the

-insulmwlatwnsma@ah ™ FIG. 9; FIG. | | is a partial enlarged

CroRg sActionshfiant viey af e JHIRIAF SHRWR I FICS 9 B shecs on

12 shows, In a front cross-sectional view, the same part
the RWFn%{rTai@M%dﬁﬁﬁF‘P@ APLROTFIG. 13 is a front view of a

canigal mwla@%ﬁpﬁeﬁeemh ferclarithoas haviog stransparent
PaIs) with intermediate 8 %%%‘3%3 arranded along a low KSF%? chovwn in
an msulatlng TEore: Figs |s 2’ b6tom view of the Tnstialtor s

FIGSiH #GLUL3; FIG. 15is a perspectlve view of insulators of the

inyention (presented. for.clarity.12.29:0aving JARSPArePtRaHS N ator as in

_ constituting a part of an insulator string for a HEPL; FIG. 16 is a
G- front view, partially in section, of a disk insulator with concentric
shads on the Iﬁwen&dﬂ&dfdaaiﬁkoshapeﬂdnmlaﬁngmoﬂ’@' FG618s having

ott m wfw of the.ins Iatoréhown in 16; FIG.

fransp a}en Wi termedigis € LULT arrangel ‘i i} W (] eofa an ingul mmﬁ
ls ﬁled)par AT LS BB OdimenE of AT TEPLof thee

wimnventlon 20FIG.19is a S|mpI|f|ed partial view of another

emmhodimgntefthe IIERE cof the avention; BEST MODE FOR
CARRYING OUT THE INVENTION FIGS. | and 2 show a single

cyGrical"SUBORE RO ERY SO0 TAGE!oF P25 Bt - 1o lario
as ha(gmhaasppmm@at@)) andihairing seeylindrical! mwamgmremmuh

ral neulang shied L TR ISURRLIS P (0rSEAMNG.A concenac

_ h|g voltage conductor (& conductor subjected to a hig voltage)
shedsjorfgredRampres i a%stdéfﬁfh%ﬁﬁ}%@mgﬁated in FIG. 18. With

th@l@idﬁ ofiaapetalfixing device shateonsists.ofia first (upper)

ettt R AP T T A e

highsvdltage: comduitdr faamd wiithy az@mumaedrd@]ddumtv@? suppbirt’l. of the
inverkB{see FIG. I8). According to a first main embodiment of the
invention, the insulator additionally

BEST MODE FOR CARRYING OUT THE INVENTION

FIGS. 1 and 2 show & single cylindrical support insulator 100 made of a hard
dislectric {such as porcelain) and having a cylindrical msulating core 2 with a spiral
msulating shed 3. The insulator is used for securing a high-voltage conductor {a conductor
subjected to a high voltage) 1, for example, in a HEPL of the type illustrated in FIG, 18,
With the aid of a metal fixing device that consists of a first {upper; fasiening element (not
shown} and a second {lower) fastening element 15 the insulator is connected respectively
with a high-voltage conductor 1 and with a grounded condnctive support 16 (see FIG. 18).

According to a first main embodiment of the wnvention, the insulaior additionally
comprises a niulti-electrode system (MES) consisting of m electrodes 5. The minimal valae

for m can be appropriately determined according to a principle that is worked out for of a
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comprises a mutti-electrode system (MES) consisting of in
electrodes 5. The minimal value for in can be appropriately
determined according to a principle q?{at is worked out for of a 10
long-flashover arrester of loop type rated at 10 kV (LFAL,-10). This
jong- iﬂi gﬁ%{j agr:d?e}/ IQ? r@loé/*gqleé?ﬁ%el Q \t/glégag?_]gs%g/ylcl%ggﬁtr l!:z??é? er, widely
cmpl@tfted 22995@8@1%2 HBR22¢ 2007 ThesoperatingexpefienddEgamedding to

teachiVh EXRIQILING m%ﬂ't':”e{!- i%aﬁf%St?{OGQ@Wﬁn%d’ﬂa’t the prrester dsperience

capable to 5 ensure a reliabie IlghtnlngHErotectlon on condition its
gainefEdhCGHRpLES H6t 1S thArf S ihierhicHit e Bie tir odEs With %ﬁbi& o
ensurUenching paauitingrakthiermomentioba fisstransitionief adollew than 1
{ nt hrouigh a%ero value Takln into ac ount that the% gytato
interme e SleCoaes, Wi TC (31 i,thz ] 0{, tamﬁd e MGIRen Fansition of
& nvention is intended e use power lines t at‘are )
a fol E@es@ﬁe@tfdhwttégemt FKveor! Highiertthesgalne Bmther alator of the
inventisulatorshall potbe dess H&nﬁizﬁ@ &iﬁ@@?@ﬁ@té@&?%}?@@%’ﬁ{fg 8k 3 kv or
embodiment of the inventive insulator, the electrodes 5 are fixed

highepo e dntet nAI TV aR parLY strthee Bt Bital shed 3. As
mdtmtedxah}m%& thevdistancds:-between theadjacentelactrodes:lectrodes
5 are’ E’M_g 01 uﬁgmcﬁ gog &%&%{ﬁ suﬁ%hg qhg%g 2 DAY beﬁt%%'t%gﬁgdlgbame the

ange of 0.5 nun t mm, with preferable gap values

dmcﬂt@erreéﬁ@ﬁmh@%dte%qhn fiffistets! In‘istamBesavheprigi ipasers. mey
be scrligehanae voltages i%ﬁh%%@%ﬁ}@f@@g O &Xb@%m@f@}mﬁ&p@mmg o

. canoccur to the insula or instances af the lightnin

oo T O G DO 10 U BARARS (o RN Lok g order of 100
V archanre hrhediatelyraftéreaidightioing imputse opazseeﬁn@thatqsewe tages, or

wbgnﬁ@cﬁk‘é@i@&%tﬂ%ﬁe@tﬂy ICH 9&‘{&9& rent.at; t&?ﬁ?%[éf&o%tfﬁ %iﬁﬁlﬁy) impulse

a required nhumber m of the eléctrodes S may correspond
passehHdreld A ORe. "THEotatioN 6FtHEMES oY ¢lRTHbMES Fequency). 2

requitfirst tﬂﬂld:}aﬁzt sfegirogdes)is preferablysselectadiin 28 sdeki aw@yhore. The

}.técatstQtag thS 8f Q&tggg r%z schar %?' ee%%yv%o ) Sfta 1&%&\ %Iected in
ese en ec rodes andgt acenf Irst or sec d as%

such elementharalequakior sdb@tamnetﬂy deglrakto grwWhenweartargd: of ihcse end

eieur@@rgugxml'&QtQM&Y%}/@@g&%d%pﬁQ&%m %1%&9@%@‘&{&3{ 8 substantially
breakdown of the air gap occurs between the first fastening

equaldfetnent (not shown) connected 25 to the conductor | (or to its
cowphﬂgam@aasegmogshom)@ndxthesf rateelfecng@ﬁiedS olasestdadtherr 1. =

uctor 1. after that |sch s as.aca
breakd O“W% of ihe Alr ”d% oceurs SREha trs L clemen 110 shomn} connected
arge. with sequential’ break downs o the spark discharge

to thegaaeétbetwbéh tdjacentslectrodes s amwmer&%ﬁt@eé@@%he‘sc osest to

the dheiseeend fastening slement 15 connected teihe ground sUPROH uential
16. In this way, ,the conductor | becomes connected with thg

breakgesiind slisp 8?5‘18%} BEEHARR ST COMG SR Bt 36°F hianndtdeBtighharee
reachforinestbetivieenthe fikstfasteningrelem enticonnectedpwithithen this way,

the CJH&IIEW I becomes connected with the ground support 16 by a channe! consisting of
a channel section formed between the first fastening element connected with the high-
voltage conductor 1 and the first electrode 5, plus a plurality of short channel segments
formed between electrodes 5, as well as a channel section formed between the last

electrode 5 and the second fastening element 15 connected to the support 16.
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voltage conductor 1 and the first electrode 5, plus a plurality of

short channel segments formed between electrodes 5, as well as

a channel section formed between the last electrode 5 and the

second fastening element 15 connected to the support 16. 11 A

SO C?clwlecg%lc gt %@Ja” V?Igva&%ﬂo f3 lé)?()\({ v e!‘i?c_ gn aroé%l(r'é‘%ﬁ%{m of the

the nega |ver C arge electrode surtaces. [n conve)ntlo
negattigetrarger s ystemeecongisting of twrticlet tivdes (aseathoderangian ol two
clecu:BRAE). Mg £ftect of theicpthoderfall volaggis odiscermibless indiscornible

because the total discharge voltage is of the order of kilovolts.
becatfoife V! dis i the Tkt At e HEURtoH or the pegefit due o the fact
that t!ﬁveﬁtlmbiscmmpgsteeﬁnofmumte)a largerpuimberfafdhe aeteetrade&,s of the

L(.Ug z,ra (C}z” (c], dn‘; fﬁ %L lfy%qltatgtdtgl%%sgsv%b mtﬁle %%, @1%9%,'?{ ch;gv;anc, hed

out the follow current of operatlonafl requency, t

wit mﬁuﬁrmbéﬁ i@»\a@@mm@mpﬂm’éﬁ@aﬂh@a@efaﬂ vbitaye praysaanim poktdntcatode

fall w!‘@;ﬁmlg 1his.caseothemain EQQﬁ@fﬂ%et@tﬁlﬂglﬁg%ﬂﬁgﬁ&hitﬁ%i%{, drop in
discharge across the small % s between the electrode% takes

the dpfAEER HHE CattfotB L 0B "SE HAT tE tiige part'of Bomihoh® cahode
“«‘”Oﬁwgmtwmcm’@ redeasecofromithedischerge icharnelditive the discharge

aﬂﬁhlm ourse.of the disehar dteei%@\%m@'egé{%%§lgsrgﬁe'%%mmm region.

s region. "As a result, the electrodes are heated and, |

As a gyt ey cdoblotie augaqﬁr@eeﬁaﬁﬁéfs “A‘ftéh‘fhéq@ﬁﬁsrw@sch&z ge channels.

AfierOVErvolage, Qw rentaeross:the eleclrodestalis to.azgradavelidh@ e, the
channel co wcklg so that its re&stanc& qcreases At

the
cha mﬂé‘éﬁ?é)]ﬁ ﬁl'llé zée éf?ﬁ&‘ﬁ% 8155?5%% same time h[] he voltage at the

rEqUERcY St
oper asemalhsqappi}esdx totheiinsyldtor. tHbwevektowihg o a.largedotal large total

Tesisty g&%@‘ﬁ]%ecgiﬁtﬂ? & Q%QQLE@ALE]%:QQQI EQ}%&%&@E‘?&FRP%&&%QC Therefore,

and so quenches. Therefore, the HFPL, using the insulators of
the Bl inveation eBhRes faedﬁé?a&@w%awa% ARETY& N G i fmergency
cut-off NuBudh@highveliage iinsulatos o the ioventionweffestivelyorms a lightming

erfo msall tnln rotection function whlle rlorart
Iimmér){‘}eoéi o this purp sé)[i) sp’fge?:%aig)i‘ghfn%§ iestar %“Sh‘?mg%iéﬁ”%é arresters

conn@achidnsulatoridorensure that the insulator accordlng to the

invention.reliably-nerferms s main « nuigting: function Wth & its main,
operatlonal frequency voltage continuously applied to it, even

insulgjii ARG PGIRNBREHAMGH oIS BHHE STHARE e BiREicar o
whenlNstallationguRegulations(Eik)-ofRRussiaesiablishe o spedifidistaliations

Regu J‘ZES%E'V ‘Eg?ep?g%g'%ﬂa”&%%f dcgrrespond! 0 19:80: ereg;s ¢ distance
cre stance of an insulator or an insu ator string su Clén

{comtwguénanfteéﬁt@fﬁeﬁemefvfmmerfirfgﬁmﬁ/rdeaﬂby‘ﬁm@ifar@eﬁ”ﬁ nsulator string
suffiREEMissihle.continvous yoltage SropbPaivilicACsording) @g@e permissible

EIR, the value of the specific eﬁ;ectlve cgg’egage dlsrt&}afnir é}& P
contiyifiien' R et ELdary 1o e SHS Bt inStiAtor Stingdemplyeeri® <ot
creepthe dd4ERE 6:7501KY: andoferspin-ty pe: ingylatorsémpleyedsompietati in the
HEPE‘?%W&S‘V%%B%dﬁh%]ygg%mulators emploved on metal supports, depends on the
type of power line and on the voltage class (as well as on the degree of pollution) and lie in
a range from 1.4 en/kV to 4.2 em/kV {see Kuchinsky G. S, et al. Insulation of high-
voltage installations, Moscow, "Encrgoatomizdat” Publishing House, 1987, p. 145} It

follows that the total length Ly of the leakage path between the conductor 1 and the
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30 type of power line and on the voltage class (as well as on the

degree of pollution) and lie in a range from 1.4 cm/kV to 4.2

cm/kV (see Kuchinsky G. S. et al. Ingulation of high- voltage

installations, Moscow, "Energoatomizdat" Publishing House, 1997,
o Ly Slara sl S el geh 1 o .
insul »\’ﬁmh éz@t&gﬁ@é@l@wﬁpﬂ@m}sfézétéﬁmézégéméﬁtfq@w‘fmekm@aatatbr

shall not be lesg than, de;e;rmlned according to the following

expression: Ly —U fv (1) The total cre p ge dIS
th@gﬂ%ﬁffﬁa%%awfsazn St WG ey dpa Tttt agh %%Z(d&‘“ %mh

betwdirstifasteningeelemeént efithetinsulatenthatis conneote dwwitkhthenductor 1
{or ‘MCF] 1%%%'[?%1}%01'&}\{{\”% t’% GoY QE’&IQ 9159@&5155]1&9@ EQ%S?IE%CLHLQ ggmﬁuam 1; the

at is closest to the conductor 1; the length of the leakage

uwtbétvveeﬁaifﬁ%@ﬁ#bh@@wtmgws edtiais rat poealy (7] Sﬁ{ef@ where

Veain él@@lq@@hﬂ&e length 9&&?@&@@@1}%&5&@@5‘6&@@%3&&0@{& Eiemr@d@a 2); and
L FIGS an d.2); and the Ien ele kage g
e 56 erin 16 GHUA) B0 S A D SO S T scon

{gmu@ﬁdhhﬂ@d}z@@mmngielement 15. If 'leakl = I/eal,D = hanhn" then
(I)zm] y b “vykrltt ﬂr&smgy('[}I;&{tgq}%%mltgg%gm"ln (2) As already

ment ioned abové’ the number of in electrodes,. is selected to ,}
erﬁ@u?é}‘b’aﬁem‘{hwgﬁffthe follow current. When in is known, the (2)

mj{tjra@wgmatﬁﬁib&ﬁdmﬂ& Qiatﬁw@uméeakageau@am&etweeémw& to ensure

e a% n;ilnt%{ﬁ egég%%tel‘%%trno 9?76155 %}l%%%rtﬁ%n l?ize;zggterrmmllrs]s% le bi} yth of the
Q 5 %1 folfows' Yﬁpermxls t ﬁ Rs'm e seen fr rﬁ

edmg@)pazhei}m%k rs:zdeet@rmir&e@hbyxﬂ:rewtﬁawrméllcp”eﬁmué&ible%sﬁdlﬁt:ag@qmmwd from
() asigipQwer line, Up,,,,,,, the specific effective creepage distance, |.,
and the number of 20 electrodes, in. In a conventional insulator,
the length of an Ilnsujéf@fniéékage path that is on a spiral trajectory (3)
along the bottom{flat) urfdde of the insulating shed 3 exceeds a

length ¢ Qﬁ%%é!‘é?&?ﬁ%iem{ %@B@%fﬁ%@b‘éﬁﬁ&%%%%&&% BB voliage in

second fastening element 15 along a spiral formed on the -
the peyiiditcal insuldting e S iisiev e arEhging tie egd the number of
elect:glRGIrpdes 25 5 on the peripherical surface of the msulatlng shed 3

of ;t*zhae c.lfgls Ul%?gg&%ﬁ&fi&‘ It ]tr}enggrtfnln %&l}ie%’l?gﬁe ?? LP’}? gm a spiral
the splra nea’on that stirface. If the total numb

trajecslectiodeds Iiarge flatlengthobiiis leakagespati. E&Wbébd?ﬁ@léih of the
shorté@ks%m&%%ﬁQf’cmﬁhe conductor 1 to the second fastening element 15 along a

spiral formed on the cylindrical insulating core 2. Flowever, arranging the MES electrodes
5 on the peripherical surface of the nsulating shed 3 of the insulator 100 results in
shortening the leakage path along the spiral formed on that surface. If the total number of
the electrodes 3 is large, a length of this leakage path can become less than that of the
above-mentioned shortest leakage path. It may be seen from the expression (3} that such
situation will result in diminishing the permissible voltage Upm. that is in a certain
deterioration of insulating ability of the insulator 100. To avoid this undesirable
consequence, parts of the electrodes 5 projecting from the shed 3 prelerably have, as

shown in FIG. 2, a T-shaped profile, that is each of them has a narrow leg 4, by means of
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above-mentioned shortest leakage path. It may be seen from the
expression (3) that such situation will result in diminishing the
permissible voltage f17 "1", that is in. a certain 30 deterioration of
insulating ability of the insulator 100. To avoid this undesirable
}zuh nse L{Il i{: %g:ﬁ (Pft e{%g tmde 5pr8# th gom tz'ﬂ?a?ﬂ‘? micans for
pre era ave, as shown in ape pro e fhat 15 .
Cﬂﬂlpéa@lhfaftméﬁﬂﬁas@er@raﬁmméglg Gbﬁhméaﬁg‘t@ﬁ lpgkaghihites constinued in
this egl&ﬁmgﬁ isrtixed . toithe shed 3.and.awidepeam 8- As:eirasultd 3 and air

means for compensating the MES- mduced shortenlng of the
caps HRETRGFTEERaGE feith are Loratttitsasin: i BmiSHRER o e + of the
electringulatoreofiihe invéntiondy-segmentscofithe apinakshed:@ianddinhe iotal
insul d%ap% g}nefq Q%tv%% '}1 t'{e legs 4 of the electrodes 5. Further,
ﬁ the 5 electrodes being narrow, their

p r@s@n de ré@&‘t’tsb%miwﬁ"r“a itePeeduictBr drtheltstarcimgaratignee lus

betwd@n@th of the:spital:sheds3: Withsthe ME S elestredes S-shapedas ric. 2.
described, the creepage distan betwe%r? the adjacent

ance ilez,/
There e GHUSEHe ST WEH AT 4 Pt §TLBS ey
shed Fhesefore, rthéxsphzalspaulasalﬁmglg@epayhridmailﬁmsut&itm@zcdreozm second
fasten(l éj ”r%%?t'(?ﬂgikh&ﬂ'@&%? %Q:egx%%) A %m@%&&@&tﬁ%&@%ﬁ an arrester,
kage path from the conductor | to the second fastening
whil Lel@ﬁﬁbn‘t%@“‘l‘ﬁ%hé? wisrdslinge etndier 1bbrEetired pf&i:se .rﬂiasmie*m

requi RhRAAKESIRN inwhile fully eenserving.its insulaling prepetiesibed T-shap
Moreover, in case of oderate, re |rements thel ulatin

{wm% 8?5 Kia g%’fétﬁ é}f I:m FA twfﬁb & déLSglI} s,u“% 1;<>1hm rl pdn‘s o% the adiacent
clectr(clomplicating @ designiofithebetedtrodes®) pary bezﬁn partéd noptoding on
relaﬁ;@r&ﬁ% E%t@f&%ezi%déﬂ%%g& 1%@3%9&(02@@%5 Bt 195@@91 agerain along the spiral

num k) of such pairs, with k value dependlng on relationship

shed. b%kvvéaéﬁqﬁeﬁ@éﬁa@eaa.ﬁa%é% Hiblgthe ingaI &g cstaang =+ <7 1.

Remaalong-therspiral shedytnpracticalsituationsy aneptimativaltiergfisies. bars

or oy ilu? |n the range 3 <k <in- 1. Remaining electrodes 5 can have a

more simple and easy to produce shape of plates, bars or .
cylindeérsnRocAn duvehstangéeofitie dbovecdestrBakinglier n that it can

be us&MPadiment-eonsigisdn:thati canRe Mseehin FeGERSIMIt Rot accumatate
substantial atmospheric pollution, because dirt cannot accumulate

in they gl R EHERACEH IS electrodes. FIGS. 3 and 4 illustrate the
setond gmpmmmmmmmxmsmammmmm itethe:r according

to the rlll:{vea:r?l l;?)p ! fhceulzrilas 1%%%0% Avdl O?HQQQ‘MQ@%&YJ!P@H%%’ &ﬂ%pen‘%" 5hf device

ixing device 25 consisting of two fastening elements (in FIG

consigily tﬁé"é‘éé@ﬁ@%féﬁﬁ@%l@}méﬁt 1548 gHB@vFﬁ)%‘Mﬁfﬂﬁ@@@ﬁéme 1518

showdDed 3 apdwith the:MEsuelastrodegSagsasiated withdhe.shath the shed.

Howeve int (?mbod ment the electrodes 5 age formed as s?hort
E kmci:i,]eétailn S%? odiment the clecirodes 5 are formed as short metal parts of a

generally cylindrical shape. In contrast with the preceding embodiment. the MES
electrodes are located not outside, but inside the insulator 100 (more specifically, inside is
spiral shed 3). In addition, cuts 7, for exampie shaped as slots having a depth 5 (exceeding
a depth of a location of the electrodes 5) and a width & > g (g being a width of the gaps

between the electrodes) are formed in the spiral shed 3, so that the electrodes 5 are
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generally cylindrical shape. In contrast with the preceding
embodiment, the MES electrodes are located not outside, but N
inside the insulator 100 (more specn‘{gally, inside its 30 spiral shed
3). |. addition, cuts 7, for example shaped as slots having a depth
eeding a depth, of a location of the electrodes 5) and a
Sem&te%ehpgm > 919 beﬁlﬁg aWidih g*f tHe gaés Stieen the ele Wét?oéeéirejeia&
corregraforariedarerthespiraloshed 3, so that the electrodes 5 are 14
S%ara@q romy eRCh othenysmall spark dischargg gaRs Guithhent the
preferably corresponding to several mjllimeters). As clearl

coms SRR (BHAVAT P SR, IS S AFEHIS bR e e lecurodes)
are u@amp@ﬁwtmg)m@amso(wﬁ|@hnmree"asmaiaafdre€e&pagmda$mei&é 3. the layer
separl S RLEMEEN NG SlRGHOARR). 2 IR SANSUIIES O 2 SOMPIRYRN. rhis
of &l layer o a materlal of the Insu atlng shed 3; the layer
embogiparaing s sero AL T f 6 theSTraTecBT e RSdHiting Segossible

to obRiPNEQf e Stlpéa T s @mbodiment has,anadvantage of Being 7, that is

easler in manufacturi In addition, it is possible to obtai
e PR ETCE B TLEAREE D1 A0 AP 3 Ay o A RBAR 1o
the irthéacut¥isthatlisr aydepthrotithatpartiohthedotal @migidgpjth dhectrodes from
the sYWRIEh J &% k%s%ﬁ%l%[&q'agd%@g@ closer.fo X9 the insulator axis, iy or

and/or by varying thicknéss of the material dividing the electrodes
inCTCHpEI lithe S e orthie SHEHE peitHec s TiagBdiaeén from FIG.

5,another pessibility of.ncreasing, @I@d@@;@g@am@m Makiag be increased
width a aof ti] uts 7I ger thay 99 As shown ( IargeJ} cale) in

also i ep B ‘6%6‘%1:&3 Ance 1téaka Can’ éliiﬁgréia%%i‘ als@(%dtl)L ata farger

dmgaﬁ]@mlﬁﬁfatébﬂimpmgm buts 7. Fopexdmplécparts ditiie cutsome other
apprA&‘;’%I:esqiL %%%Agmﬁ&l Jsﬁﬁggggﬁ than E@&@éﬁ%ﬁggﬁé §;§@srbp§1\éq,§t 7 below the

hape of a circular cylinder or some other appropriate shape for

Wf\‘ﬂﬁﬁ%ﬁ &Ffpe ﬁ‘%féﬁ%é@%@ﬁw%‘e% Gppbeitesibde oftie chit #Pdiowperes of
this 1§hﬁ zeiecﬁlfﬁﬁiﬁf‘a @ememaw@,gumwmmg neartheisurfaceOfthencans for

cempf)j\jd Ny t%z\il IdSQ&!de (r)ﬁpeslgzgfati 15 B()OS‘ also PI ‘llil‘t%g r%guip n%%‘rs{%q the use of
. SO Improve e ECtIVGHESS O %hé mean

the L@@méén%atlng the reduction of the insulator 100 creepage
digtangevesultingfrom the use.ef20the el &QH@Q%& Roitsball e insulator

farther noted that, depending on particular requirements to the

100 i 105 4 EHAu ST DBARRSH s Bt belamiBtapgine cor
diam{sucthaspihe ms@l@mgmm diametir athetspirakshedtotal Ehengthe above-

d(,‘s(,iﬁ )é}%c[g% R [%?Ihtﬂ %%Z«, %&Q%&%&P@% gg&ﬁ&gg@b@% lariy, only a

apes (that Is s apes more difficult to manufacture).
part @Fﬁﬁlﬁﬂ%ﬂér\wla‘@@%’éﬁ BPtHeltits”7 can have the mcreased

deptixkby FiG S :T.and.8ill lﬂﬁ@'@t@eﬁﬁ@iﬂ'ﬂﬁ%@?ﬁﬁﬂlﬁl@iem bﬁ)ﬁ-@m&rﬁ&@rdmg t0
the msujat r accor m}g to, the invention. | this em%%q ment, t hn )\ %W{ 16

he o 14 FORTIREIANoP FOTHALH b & SURBII’
by means of its second fastening element 15 formed as a rod. On the surface of a bell-

shaped insulating core 2, along a spiral line, there are positioned m insulating elements 9.
In this embodiment, the insulating elements & function as the compensating means
lengthening a leakage path between the electrodes 5, which are fixed inside the insulating

elements 9 and project therefrom. The insulating clements 9, for example, shaped as plates,
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by means of its second fastening element 15 formed as a rod. On

the surface of a bell- shaped insulating core 2, along a spiral has,
there are positioned in insulating elements 9. 30 In this
embodiment, the insulating elements™ function as the

e satl means ngthenin a Ie kage path bet n

bars ml%@? 85%%‘ Whit areaﬁ ga“ Side the fﬁ%u 5 ﬁ%r ELe%elyn\(lt%f%{ts

core project therefrom. The |nsulat|ng elements 9. for example, shaped

aSAQL%E%%ﬂl% E’x@sr QLG liliﬂ,%?r%ec%clﬂ%ﬁlagem for.example; fram cylinders

silicon rubber and glued to the insulating core 2. According to this
(e Ietuibediniért, e electivtied 5 afe e al cifdtiaietisrg (seiected in
the r{hg: lehgibscofawire) andateinsulaird fromeeachgther loymsmadting means
repre s&%ﬁ%ﬁ&iﬁs Wii:};]elélc te If%u& Ssei}ig)aan&ejtg’f g r%%é%%ﬁé %%rg‘}f the path between
the adipresenteddey the dnsulating (elatens ol the ?dréfepag@ didkaRcrths along

the &Ll?c@&@ Qfstﬁ&d%@tbié?ﬁéﬁé@eﬂ a}ﬂﬁﬁ@dﬁ@%&e@gﬁ@qg@ ﬁlsﬁldtmg: core surface
determined (a %fs shown in FIG. 8) bg a sum of leak paths along the

betwagy ALBRTTHESRENG Slefeiitdeanda 1@&1&%5&%%h}g%éwa@& jggtially
largecOe: strfaceihhetwden:adjacant élements 9, ithatislrely~d th@clderodes 5.
ConsB:ANSYEN desian, ”e%!%!‘a%%x%“@s%ﬁ‘é‘t ially. 10, larger tha%”o CABNANG ey
of the air gap and Iarger than a length © any o% the electrodes 5
voltagsonsitifigstvatebre Bk AGRAS Stra gt asT YREERS gapito wiehigh and/or wet

insul cﬁ&%ra&k@ﬂ@éﬁ%@%%n valtage:is-anrplied Stﬁgstﬁﬂiiﬁiﬁwﬁ%ms effectively

discharge voltages a olluted nd/orw tin rface
COmTEBG 6 oo e AT S o st 5
locaticompensdtesfor, ameduction @feaﬁmagmiegpdgnglstam@eaalaﬁ@s insulator
while Q?Alﬁ%r% Hl%% ?E[Qgr%sﬁs 1&1&%@%8@ Qn‘g L!‘;‘ih i'}{\{%yagggt\é?nji%u above-

any weak ening or Insu atlng propertles of the insulator while
@fﬁbeaﬁ%naﬁ@wsfwﬁ%ﬁﬁ%%ﬁg&n@%Haﬁa%t@haiésﬂas AHGHHing dffedtepon that

standdiaeraboyvesdaresentad insutaing:cbngdiment is af ai spaaiahanfacture.
pr ctical interest for th%rea son that st dard mass- oglu?
HOWEVETE, & HeCessity 1o e surjace o e 25 latm e a azgsc number of
-type porcelain insu Ators Can be use for its manutactire
the iﬂﬁ@WG@%ﬁ canmseessitytodfisotopthetsy lrfanef"@ﬁmfe crnshﬂdtmg‘cdt’eﬁ iasulator
accorHH@ENUDRErQf 20 therlasulating.clements,samewhalnbine such clements
compllcates manufacture of the high- voltage insulator accordlng

nto 4t iRbERAtIGH. THERGTBIE R ShamS ddvaritagedteeCdftibifes clements
projesiigh felemients:fintocd.1single iefopgated insulating elemeéntierdntd element
several Ion ated insulatin ro ectln he
SRRt e S R
e|éh«?e“ﬁttk(gméiékﬁaﬁts)féhwtw@tm@@a@ﬁ spi}ﬁal mgmaﬁrf@%néw FIGS. 9
to 12(05:88R8Uch shedsindmdher foRhLSém@&ﬂimﬁntMlmﬁ mﬁuil‘atgfcadc,d o be

according to the invention shown in FIGS. 9 t0. 12 corre ond

used g5 g SR OFa SHEPERSISHUMSK TS EHES é"iﬁ{ Shdedty %s* Ona
lowerugedas) awctmpoheit:bfhpud pensiongnsuldter stingseonsistingi 68, there

are fé%élc@rt{%%‘%&%ﬁhg Dp@aé sheds, One of them (a shed 10} performs only the

mnsulation function, that is it serves for ensuring a required value of a minimal creepage

hhee nsu atmﬁ
°gand

distance in conditions when the MES is present. In the body of the second insulating shed
{the shed 3} a number of the electrodes 5 are embedded. The clectrodes are divided by cuts

7, which cuts can be shaped as shown in FIGS. 5 and. 6 or, altematively, as circular
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lower (bottom) surface of a disk-shaped insulating core 2 of the

disk insulator 102, there are formed two insulating spiral sheds.

One of them (a shed 10) performs oply the 30 insulation function,

that is it serves for ensuring a required value of a minimal

cree stance i ditions when the S is P n .

P 119 Seon A o N A 3 B hn o e s
the néhénn:o@ee%zage&eﬁm@e@mﬁ&meremtm@eé breveividedisyisdss- 7,

WW]FQE%E@GIQ%%@@B@%@%C?@%N R NEES RANBIO, from a;; insulator

alternatively, as circular 16 apertures ésee FIGS. 10 and 122
cop 1316715 REPo a6 BHEHVENoSE B s BrbOdEnESS e & Ine conducior
(not Hghtningratikestep]igas-discharge chambers:arefaimeddetwement) of a

eledirodes-Myhen an impylse 8"6“’0“ oQ?&%@(’}fﬂ%%ﬁQﬁr 1960 core 2

pmgeap Jixfg dinsu Rt G] ?%?
eve Op rom an insulator cap 1 rom its firs

o thediseenlpgredernenhtiaHich ﬁgsﬁ]%n?acf bvm{eé b eoRdictotV blmetscharge
will ﬁ?@wﬂk&{ugﬁﬁpyﬁhﬁ&ﬁ@&ﬂ%a‘% Wff‘ cﬁlﬂﬂe(@@@ﬂﬂgﬁ@ﬂtiﬁ%"wms the pin
element) of a. prece insulator of the i alo
12, AR SR B T IR G2 U SD GRS O] oo
AfierMESa(beafFIGL 8) cithen. (asishown WF*@Leﬂa@Lthe‘tkdle@hémswwﬂlVdoeit‘v
Voiugxr%d&cﬁ SEOYE Qi l%ht?i feeam{liss q{“QIQQiS E%%M&}e ﬂ)éhbq u%{?(gégde%}% g quite
till it reaches the pin I2. A direction in which the dischar
bmalEde%lbgﬁsﬁ%qﬁdk%tfé&ﬁ?fﬁé@@%ﬁ@%‘“By“’ AFFOWES: TORfift %S%l%&saﬂémﬁndﬁ

form&haanekisicreateit:deyelops. by wide B{QQM/H@ @Reultraseund then pushed
veI CI%/ VoI mes o he s ark (gi{l}rchar e ch bers form

o 5 N ool BNl GEne RRIAT R precald s of
suppereatedhinside:themyviinder ﬂm@q@iwd sﬁa’ﬂkddiscﬁﬁfgé -8. On the other
hand C@;@Q@;@% f&@”ﬁ&%t@“&é@%@s Iaﬁ{%l%%UQ%&}@@@O%@QJ%JBQMQ Yor that

insulating core surface and then pushed out into the surroundin
?%051r‘hFh‘l%ii)G%Hiﬁg‘?fé?cé"‘éﬁbﬁﬁﬁtiélNﬁﬁ&?é@%‘és%%éﬂ%‘ﬁe‘és%@ag 10, are
intend&l SUEPrESSION Uk:-coMmpaiisen with theermbadiments ilustragetuition.
Flpﬂ" %téegegfsth? %tb%%qgﬂﬁg ztigc%a 18 Ipot%eef%n& %ac; o emboézmem of the
|scharge ‘Chambers are rone 16 pollution. For that reaso
inmﬁnmcﬁ@ @fﬁmsqy@eowhenbweemﬁﬂ@hésiﬁgmtwéh@@@umeﬁ”tffasfr functions,

was EA@W%@@%@"%MBE%Q@di&%@fefr%@%{@ﬁé?@{]gdf‘ 89IONSyoltage class 3 kV.
characterized by a low atmospheric _pollution, Effectlveneé%%of the

el for SRR LG B 1St Bisre Enibbuar BFH S g aruiacturd by
the (LM&ﬂﬂ@ﬂpihﬁtﬁ&iﬁhﬁgﬁlﬁ‘u]atoi’(@ﬁmmmm@bdﬂi& ifsulatingangcording to the
invc El;t(la!n {& t tunCt ,EQI0P v { -

AR08 ISR 0 S Mo L
12, bporsblain B spasion fffnwraféﬂasmesmcmr@%@@r@i ghe@ the spiral shed

and vnanuiaciuted by, ithe @&ﬁbu@»%@@fdzye%@kﬁ@p%ﬁﬁﬁm 0Nty were simitar

a.s., andé he msgl %og?ccordl tQt e| |on we sted o I
respegiicty 1)) )‘\was%’r St %*é‘ie of't ’e"i'r?s‘ﬁ 1%6%% *

8. M@ §2cBiyrald rtwmaﬂy%@ppiy|mgmﬂwtlstqﬁsuiaimg @iénné;miz of 10 mm were
used HY %Q%%%gcﬁil&ngﬁge@% %lx&pi%g 1@@%\9’%1@&%%1&&%4@%%@9 length cut

elements and the électrodes forming the ME were similar
from a silicon rubber bar having a width of 1 mm and a height of § mm. The insulating

elements had a semi-circular upper part and were glued fo the edge surface of the spiral
shed by 2 special silicone adhesive.

Main parameters of both insulators are presented in Table 1.
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respectively to the elements 9 and the electrodes 5 described
-above with references to FIG. 8. More specifically, sections oft
mm stainless steel wire cut to the length of 10 min were used as
the electrodes. They were inserted in?o the insulating elements of
7 ﬂggeg ﬂncutrgo E?%ﬁ%eﬁ@d@?&%os ar having a width of 10
min an & insulating_elements had a

sem'-circular upper part a SL ued fq the edgedarfacelef thention
spiral “SHEEY a specia SI| cl:%]‘rliéméi ésive. Main pargmaeters ofoze 12

both insulators.are presented in Table 1. 17 Table 1. Main

Total lenath 818t s of the tested insulator24Asulator of the inventioff

Lengﬁ@memﬁm@ula{@r L 8036 12 based on L 3036 12 Total length,
mm 262 262 Length of a porcelainlpbrtion, 154|154 mm M&mal
M diameter of a spiral 125/125+2-8'= 141 shed, mm Pin diameter,

Maxinmhdrnzer MNursiber of tyrns made rf%y the 6 6 spiral s !\Ifllgg 141
shed, 10%, kg 3,3 3,5 Dry Maximal per Ssible AC 95 95 at
voltaoe kV_Rain 50 50 Impulse discharge. voltage,.170 ’I'—'\n

Pin dipupeky, lﬁ“kv Through air, along th7e6AIong a splral passmg

Number of turns made by the

6 6
spiral shed
Mass £10%, kg 3.3 3.5
Dry
Maximal permissible AC 95 95
weather
voltage, kV
Rain 50 . 50
Impulse discharge voltage,
P s £ 170 150
1.2/50 us, kV '
) Through air, along the Along a spiral passing
Discharge trajectory
shortest path through the electrodes
Remaining voltage”, kV ~ 0 4

Notes:

(1} A height of the insulating clements ghued to the insulating spiral shed was 8
mim.

(2) Minimal voltage applied to the insulator after its flashover caused by a lightning
imnpulse

A length of the edge surface of the spiral shed was approximately 2500 mm. The
{otal number of the electrodes was 240. A length g of air gaps between the electrodes was
0.5 mm. Thus. a total length of the air gaps corresponded to & = /it D X g = (24G+11X0.5
= 120 mm. According to the above-mentioned EIR, a specific creepage distance [y, shall be

selected, depending on a degree of the atmospheric pollution, in the range of 1.4 to 42
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Discharge trajectory shortest path through the electrodes 4
Remaining voltage 2, kV -0 Notes: (1) A height of the insulating
elements glued to the insulating spiral shed was 8 5 mrn. (2)
Minimal voltage applied to the insulator after its flashover caused
e’k sto é!%htp n@xe'?}‘@ wﬁc'[% %sggh Qttl:ig %doqge? g cmc,gf ﬁﬁ%raaxl,a culated
shed was apprOX|mate mm. The total number o
as L glecﬂrﬁ&dsyva§ ﬁ{%leﬁ@hﬁﬁa}?ﬂg@ps between the electrodes
was 10 0.5 mm. Thus, a total length of the air gaps corres onde ,
o T2 TR (DA TR0 S ALEBOGG T b e MES
can shhevetmentigned EiRpa specific.eregpafe distante tyér.shaliipedescribed
abow eoecé% ig?%e%géngi%q 3,dgaree of; Hhe %@9&9@%%%}89 lu!xko%e'@neam for
e‘ran f 2718 cm/kV, so that, for the DC voltage class
CO-m?U]%‘@KVF% %ﬁ@eb@géfd%faﬁé@gﬁ Aitbe tACAAEI NE 18D jadjacent

clectriodeX(Lifi-4: 205 63122 M cbtanay bercopgiudeadfrom thezabove in the tested
calculations that an introduction o'f tthES captahortep the

em {)é}g}g‘b é’e “dista e?B”aﬁ‘hH%i& éff)f abl & tofn ueeg”euu distance

However-as'w
hetwadestribedrbliabove; ty enmiptoyingpadegrding tpithesimdention(m + 1) X1y o

= (24@3%‘1@3'7"93'1%’6‘795@?{ As g ”?z‘?aﬂﬁgo{h%ﬁ%%{‘)?%?”@sm%ﬁf?;&{qm@\ > Lok

of the leakage path, a creepage distance between adjacent
pracigiletfBtES TP B MRSTHIREY UCBBF R HS Bk BxPression: moko

2Cr trede bty thel i&ﬁtﬁﬁlu empRogdiment;@ac 2:5 Mg dh &te}ﬁzum oh&rational

mm, and the t creepa e distance betwe N th elec rod
i‘teque? }'l vcﬂ‘%ﬁ S48 smmm gdes u!xm & Trgin ru, ts of The i,e% 3 ahra k>0( V,esenied
alo corresponding to the spiral’s Hed s L= (on'+ I

in Tghlk0 & (M@é& IpR7 = WiSlmnqumocfm\ ‘Fhgs, te insplistor dfcharge

char ag]ﬁilﬁ\lggygpt}b%%}{'%l%g—%@ﬁ: Mﬁt‘%@yﬁ@ﬁ%@& r@QiONS s that the installation
independently of their pollution degree. The tests of both

of thiRERARSIS W8 GPUBELSH By PR {6 e Upefalora creraions

frequiteguengyevoltage and lightning impulses. The main results of the

tei%?d%[%nalzsn? cte greniggqg Tia ble L When‘llocr;hﬁ th Qﬁ’g?{? a’!ﬂ nsulator
~ frequency volt age was aﬁp &éé harge aracteristics of
foms'o@tar@mﬁ'zuﬁamréw&ﬂéqovﬁmwiaeﬁtmm ThisteantHatarng attests that

the vinglallation pr@(f/t;!}@ electrades.did notimpRirnsatingpreRestiesdischarge
of the insulator f r the operational frequency voltagfb Qdera
iﬁ’g &

chanih 3% 4t IR IGHSIMY iHASIEE, AERSKOVEr Y the Bribr RS UfkEsr e 7 2

power line, a follow current will flow across the flashover channel, which means that a
short circuit of the line has happened necessitating an emergency shutdown of a
corresponding network.

As for the insulator of the invention, its flashover develops along a spiral line
passing through the plurality of the electrodes. so that the voltage does not fail to the zero
level. On the contrary, there remains & substantial voltage of about 4 &V, which voltage
exceeds the operational voltage corresponding to 3 kV. This means that there can be no
follow current; in other words, the insulator effectively performs as a lightning arrester: it
shunts off the lightning overvoltage in such a way that no follow current is generated, and
so prevenis the network shutdown.

The above-disclosed embodiments and modifications of the HEPL and the insulator

of the invention were described only to clarify vrinciples of its design and operation. It
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forms across the au; along the shortest path, wherein an

oscillograph recording attests that 20 the voltage falls practically

to zero level, which means that resis gnce of a discharge channel

is qune tow After the Ilghtnlng flashover forms in such insulator

nstal line, a follaw curre tW|I flow
sl B o R P o R R g st
examhigppenedrscessitating an emergency shutdown of a

C%@%Q%Qﬂ@%&%&%&&%&& theinsulaterofitheiinventione ifs: e 1-
flashover develops . along a spiral line passing throggh the Iurallty

Shep GBIt B AT Rhe VEHEAGE UOBSHOT A 4 THECEarg e crecpies
distaileyetiddniitfeceontiary, dheredemainda substantiabvoltageiof abeut In the

wmboéxmcm sp(}%p Ve Ilg?i.g% @&nﬁ %j S{&D%ﬁ%@h%r%u:?n%lsiy 9@9‘9& both insulating sheds 3

corresponding to 3 is means that there can be no follow

and 18ureiednlotherwobdsheHe itisthator BffdetvelyseHoris g gse. under the
unpa.&'@@@i'}@ﬁi@ﬁfﬁ%&eﬁ\f&w@ﬁu Hsioffithe é&gg@nmgmmgk@gadnhﬁum follow
aw that ollow current is generat ana so ts the
coreGGRILAR. SFUFSEURR A BBy ToRsEe GrB AT RS M. i
" 2 phadifications. oftheH EPLcanddheinsidatorinof the. ihventiondwidrensulator
stack %%C&mgdor}w%@%wg @Ctm%aéaf M%%mm@r&%@t'@@ M. the

be clear to persons skilled in the art that a number of
1115'“%%%‘%% it eibevelprageiitsd. BxamisiesBafriE hiate, cpgwonent of the
insul@¥AMNIE; Inieﬂﬁa@d@taoeleﬁuode&@hﬂmm FliGSsb and:2@an high-voltage

. IPave not the T- shape, bu(} ?.n L- shap shape is easier to
installations ere L‘i_Cclﬂ e ‘used, for securing o WY VALOUS conduciors, but also
fac uré. To increase the creepa@e |stance sSide surfaces

busbzﬁﬁ the electrodes can be covered by an insulation layer. In the

emqbegdiment shown,iInEIGS +9:rNd:104the:MEScan besinstalledyention is

on both insulating sheds 3 and 10 (instead of only on the shed 3
ilustgted o IRTEIES. BANEH10Y. dttReda88 e r e~ Infidct dFtRa device
consiightninghovervaltage hathME Sihraheheswiltdfunction, se thatithésiening

e]em(ggyo zgzurtg Q tcl}N II! ié)e%mt:}faqecj ct?‘e set%spn ! I%”é] ,Ggg f*!%i‘g}vglil\lfla%lleé,a;%"? eg‘?‘l.es and,
quench this curfen nstea "10 0 ingle insulator, i.e. one of th he
for timsmat@ré SHOWRUORRES (<190 6 3108, InsukttoPestsdies regions with high

atmo@FSeMhled fram e armone: %@&EC&%J@§p{ﬁ/§Q!‘§§§ﬁﬂ1b@(M§QQe§m&e located
addition, the insulator of the invention can be e

TR HEUTAESE of A87A EBmpoREt Of thE e {5&% farte clctzodes
formﬁztgll&gk)ﬂ?b&@ﬂlg/hm vihe HERLs;butlalgo mwaﬁdahs highiavaltagenster. The

?Lmam tg? l%%'ﬁﬂ% \!i\{th gﬁhfs%%%geklﬁg %%%?&H{éﬂ%&%%%é g%”ggéas so that a

conductors ut also usbars. In FIGS. 13 and 14 th esecond

e L éfetﬁ@ﬂfwérﬁﬁars Fevinustratec agrode 24
is as@Aigulator AR0:having.a tapered insulpting:core i dandadixingiet of the
ve:rtéc,%ﬂ/l{gﬁamr axis). The first linking electrode 24, which is electncally connected with
the insulator rod 12, forms with the first intermediate electrode 22 an air spark gap 28 of
length S2. A second (upper) linking electrode 23 is associated with another end of the MES
25 (in FiG. 14 this end is located to the right of the vertical insulator axis). The second
linking elecirode 24, which is electrically comnected with the insulator cap 11, forms with

the last intermediate electrode 22 an air spark gap 27 of length 57.
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consisting of the first fastening element foamed as metal rod 12

and the second fastening element in form of a cap 11. Insulators

of this type have good aer_odynamic%roperties and, 20 for this

reason, their pollution rate is low. Therefore, they can be used in

regions with high atmaspheric pgllution levels. Along e lqwer ors 150

o O e e e g L8 Wt 15
assemlegtiodes 2 Supdratedeby Gapsins delentthily, the glurditycofitselower)
insulBIeCHAdES FirmingAMES 20 (ThR MES2meaveraialaras Pattal:. A cap

.._the insulator perimeter. The remaining, smaller part of th'g e
oF e R AR N B RO ARG EILTS erSERBACE S0 tnat g8 & o of
a ne}@&a@&;@ﬁg&n@ﬂmﬁo@ﬂiﬁ&bﬁwﬁ%mﬁ@ %dﬁ?ﬂfdﬂ’]@‘iMﬁi@) Aofirstore similar
insuiag:(%\fl\éel\gntfgﬁﬂ .E%l %(gr%ge 1(%&@;'%%%?9&%e&)ﬂ%@tQ@%ﬁ@%%éﬁﬁ{M&% HEPL

this end is located to the left of the vertical insulator _
condugiis) Fhestigsclikingrelbetrade #45 WhicH: & siedtiicalf Soreteds being

ranspMith. the insulator rod 12, forms with the first intermediate

electrode 22 an air spark gap 28 of th 5°2. A second (upper)

A GAIFOAA MLk RS iy B SR of e IS Gears 27
and 2.25(.“(% HG. ﬂlfi},thisti&mdﬁé$|ﬁ¢§.¢§dgtﬁ§th@ﬂfigh&;qfiﬂtbtyé?ﬁch’iﬂg 25, where it
initial SQ%Q}E{%@)@&BS\&?C&%@@I&BQQ%@@%&(%@@& YKQ'QQ@%@@%&E@ clectrodes

electrically connected with the insulator cap 11, forms with the _

22. Apgt Ftetddiateleldctislié o2 dh bir Splirk. rapioy bifehggpgsiectrically
conned@dFla. LG shaws anpattiofasting 300, the:partconsistiagiohiwend such
. ‘insul?t rs 150,assembled by co nFcting the §econd fa tening o
S ort (0 CARY 1 Of G HE (0w InSURIOr with e st " <
overvidstening elefmiénto(theorddjs12cof thetisecoiid: (Gppéf) tinsulatbe. MES of the
invenSBR. QLIRS LPReTDSMIatar canhe.connecied with,adERL: SURRO toes not

(see FIG. 19) or with a rod of 5 a next (adjoining) insulator (in case .
changth &g G G STISES & 1BE5P b Mdre Sintitale Hslatin) itiie b= 1©
nositit@ddobithe lewes insulatar t&‘@ﬁ@ﬂiﬁﬁcﬁeﬁ Wﬂlﬂi’}a bi@lM@ﬂtﬁgE HERLnding the
insuia%grr]gh%% ﬁriillezeozrs%%gae %&lgﬂy ok %%trltre]gc %% <!a%% ?atm?o K‘ 393%‘."@%%?81;31}6@ (the

are represented-as being transparent. An oﬁle}vo tage aﬂjﬁlﬁe_ to '
distarthredivsaldtortB0 brihdevabreakdownsitelain ghps27. 1o dne 28 12) is
shortdSEERIGK 1 2 30:thal the ovevaltage hecomes appliedHo the 70 insulator

MES 25, where it initiates sequential breakdowns of the spark

hes o GRS Betes the iftBrmictiate BlifBdds 22 AN A ra Sl tig ™ O
only ma’ionflﬁh,andht_h eizfddal&gebﬁﬂeimt&tmmbecﬁm.@ elé@ﬂ_’ocﬁﬂys is frue even
in cas%ggp ﬁfgﬁtﬁga%@n%f%l &Igc 8%ﬁﬂ%@?&l@&10&%'1%3[1%8&9‘[&&5@%&%&&1& electrodes

small sections, and such structure of the discharge is instrumental

22 argpicaectiielyuenemitradrsdon askait 5 BUshvditage ttfenpoated ata
distarf@IStosgekes ILiswarhneticing:that.the additiar-ofdhedWES afdthesulaior
invention, owing to its Io&:ation 8” the lower edge of the inﬁlat%r, . ‘
rspofsiticat BbUS Y RARGE eSS RrATAtaSHIES BFng. ihres
trajeconiginabinstlatosfordhe reaseomlthecMBESHES. 13 to 15 by arrows. When the
insulator string 300 is employed, the impact of an overveoltage initially causes a breakdown
of the spark gaps of the {irst (in the instant embodiment the lower one) insulator 150
connected to the high-voliage conductor of the HEPL; after that the overvoltage is applied

to the second insulator, so that its spark gaps also break down. In case the string comprises



10

15

20

25

30

positioned along an equipotential concentric line of the electrical
field surrounding the insulater, which line is perpendicular to a
'shortest leakage path. A creepage cg tance (the 20 distance along
the upper and Iower insulator surfaces from the cap 11 to the rod
more 15k 2, S0NENCE AON.DY:2, M. of i Intermediale elealfade: fRlequen
example, insulator has a creepage distance of 31
insulaam, While a Wldth of an intermediate electrode amounts only to 5

mm, so.thatibeldgakage path E&ﬁh%%i%d@@rﬂ%b%t@@ﬂe@mel&%‘tmdes 22
This is_true even _in cases of high_contamination and hig

consHRAOHS SBrAGHE P el hdtd WET GG 5 93 d ermedi
1ecumlﬁmnmﬁcmwl@ﬂmdmnmodwmmhe dinkingy electrodesi 28yafud the spark
aps 3{51 i%'%%algi? %ggn rma?x«ﬁt elee zi% e%esﬂ%r% 9%%&%1%? *J{Qgﬁdghﬁ the MIES 25,

per and lower surfaces of the insul lator respectively, so that

and thheyrdc’ Aotsshsrtern thie [edikape et eictdsStradnsumtsrmast intermediate

dcctr?-%@@ @airél%ﬂtl{%l 8QLQkYd aﬁ&@ﬁ@#@@lﬂ& F}@t%éQQdﬁ Eﬁldb@@i@aﬁii!ﬁ{ﬁ!ﬁ flashover
to y arrows. When t insu trin mplo
oF g AR LT RAS Rl B et S SR Jordy Hghout
flashspark gapsapfahelificst fincthelingtant enibbgdimetitthenl@lehadhe)ceed such
volta L@%jé%%]pter aﬁgnnx%ﬁ 991;%%&&%%%'&@@‘4‘311‘@{99(0&@99GB‘Brv@f«ﬁ% substantially

that the overvoltage is ap ﬁh to the second insulator,
exceedqlindt it Spsae S a0 Bredk cowHFEaEs thedring! the eaps 27 and

28 re§REINESESZL MR than twanasplatars:. the described breakdown
process is repeat dfor each sub equent ins lator.
e>%p(1aﬁ:"lég‘lan a%oﬁgn‘e%ﬁmtotﬁ htmbe e%f 0 %h}‘fﬁ er%{mé}' 5%%‘1@%&% gmumd 0
lighti@2: copstiksting tHe MES Bhalveaotdéssthanist A pariieularulator of the
nwcﬁQHH]Rﬁngngt&?t@%&eg% 5&@49%"9%5; as el %t@@ﬁg%ﬁf&um core
values of length sg\ G, Si, S2, respectively for the spark gaps 26

GBIt EHTA R SIS Hor g e B@&%@Bé‘fﬁé@ﬁ the having the
fol loﬁri@&‘p&}ﬁﬁli&l\d ES-28) nandsthe Yaps P28 between thedinkidg.

shaﬁugg?s?e Kk 5%;% Jdhe.outermos AQ%% me actem%'&szyosgg%%%% 1o the
uc hatun ert eimp acto the overvo taget e

inverfigsovet cof theninsutatsh180rdeve|ops gé@&@rmyit% thecentric sheds 10 on

e 1AROYEHEs6Hked scenariawithouwta L0 Hashover-afithe 9apd9e-described

Therefore, a discharge voltage far the gap 29 shall eed
QYO T ST G, Wrich e ARG G Br i 16

17 cgapr28:shatiusibstahtiallyrexceed the¢otal tengthriofdnagafissg {8 In ths
an}bud;mc,é galaTIOi% éeﬂqsﬁﬂg’dﬁ% t§%°«£&hl% gags 1277539(17 23 with each section

respectively are se ected y way ofan experiment. For example,

oaat%bmﬁu&t@df@%u&@g%wé@% ﬁé@%ﬁﬁv&ﬁfﬂﬁaﬁ%ﬂﬁéﬁl%uﬁﬁﬁﬁé& tgowever,

dcp&ri@nugmnjﬁgaﬂﬂlﬁﬂ|§@§1&1{%{5Q@J5¢Wlﬂﬂ maximal:veltageefdQ0 K‘M conditions
he insulator of the invention (produce on the basae of thel
inclu 6 gr gg %igﬂvélt‘n ?W\tﬁl itaLe Efl ue an :—mf; onaing total n

irSulatiig™Coré WavVing ' diameter
inter:8330amndpensisredlthe VéGuirath proteetiontfurictioncXitheln. awing a single,

e 5@% concentric insulating shed or a MES embodiment divided m two sections

ﬁnbez of the

arranged on any pair of the concentric insulating sheds 10 also can be used. In any case, all
intermediate clectrodes 22 of the MES 25 in the insulator 200 are also arranged along
equipotential lines of the AC electric field surrounding the insulator 200, that is along a

line oriented perpendicular to the insulator leakage path. The left end (here and below the
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following parameters: G 90 nun; SI -S2 = 20 mm; g = 0.5 mm and
in = 340. FIGS. 16 and 17 illustrate an embodiment of the
insulator according to the 20 inventign based on the most widely
employed disk insulator with. conceg%nic sheds 10 on the lower
terms <PH>> ) Side, J: a;»Q'Lichhag%?%Q “'aE'Q ??ﬁ% 2l 'm' ét% Eh%fﬁ 17) of
b esc Insulator em entl Iustrate N FIC § é

insul Q&J ﬁtﬁf@%@’éé&%@%@%%ﬁ&éﬁ@w&&g §1M1g5a32z,5{ﬂ&§ﬁém§ connected with an

embodiment. the MRS is divided |nto three sections 25-1, 5
insuldes 2Rt B SEEBA 25 1Bt b the B Howery stffats rneeted i
anv foneief teeecpnaentrit:shedsedt:ddowavergddepeénrdipy ond of the MES 25
c;ccon@asrata, %}lela’g £ Qr?aﬁﬁl%ggtfgreﬂglnwiyggé If?tqrrg% MF@%%H@]E% 1} arranged on

conditions including a predef‘“ermme overvoltage value and a
the mogtesponsdiniy totariumber oftHee inferfidtiattdledtrodds 9pilgrly fixed,

with MES epabodiment.arranged.forexan) m&r%nmr@;ad%@ﬂm@,memmfm e
outer, concentric insulating she (g?ora 175 Eegwbodl
hé& ¢o

<R shetions 30 BFANGER O FRehifs bitag ﬂiﬁ?e MES

secticgl®ds 10 also can be used. In any case. all intermediate

e'sl iredes; o2 9&&*@@!&5& %%esfm% 'Qé&ll%tc%f 2@% e also 1%”@!"%%8‘

along equiporential lines of the AC electric field surrounding the
third 581t P0Y; tHadies @olgad e Gieniss Perpendicular i the=) aansed

o1 nhw&u@t&ﬁﬂ&%&a@%%tm The:left end (heng:and-belowsthend2 deimsed with

<<|eft>> <<ri t>> are used i relatlon to part the insulator. .
e gl ‘fn E“T!}W L}{imﬁrs sg’cﬂon R S5 bt ke ii’jﬁéﬁ iistalled ‘7
8 is dmth@édmre‘roc@rtbentﬁcrwe@ rofthe isuldtor200lis assouiateek spark

disnhﬁ@p ? Yp B?ﬂ(@:ﬁ?%gé l&@@ﬂ%&!%@&? #3 eonnecied with-and 4 rod 12
insulator cap 11. At'the right end of this section 2§ 1 of the MES

of the (sp e &iY-connected to 5 any fastening element), an interfacing
e|&©trﬁ@363@ﬂ$hﬂ)€ﬁ@ﬂ%hﬂle ﬁ@ﬁ]ﬂ&ﬂd{@fﬁhﬁ&vﬁﬁ&&ﬂﬁ} secangkp 27 between

the u%e%czztlgn TG gie(%dggcggta}gdf}%ld n ";0% I m 91% fld%atﬂg/l Scts(%c tWof the first
franged on the middle concentric insu atlng shed 8 ‘the

MES|merfacihd eie@frﬁeie 31 Tsusimilarilp finaal foWithea Birseapaie! breakdowns of

dzQcﬁ&%@%%}@fﬁ&'%ﬂétuﬁeLQQJQE{&G%@%B{\!&Q%W@@ the interfacing
interf, acm%t electrodes 30, 31. One more mterfacm electrod

eyl af B R, S MRS 40N et 9851 T 18 Gl <™
follo way;a&meﬁh%mﬁaelhggsakeﬁeqdeﬁ# iBefisxedrat thesleftend of ihee spark

disch }i\ﬁ% cgﬁeE(’:%l %e%tlé%%)%ﬁa fcgggj &%Qttr 8@?3.’5'9 Iaﬁ(%ntg sf%%cﬁg??% third MES

arranged on the innér concentric shed 10, wit

sectiapfe irst fikingbléethgae Mibé?ﬁ@%&ééué‘f%vﬁrﬁfﬁl%éh@hﬁ%d‘* fy, the
bparkm@&bﬁ@ MES section-2%:3 ilhe secpnd spark diseharge gap 35 ahshover

s SRR S oS Bty o ey ool 4,
200 Hormedbstweénchedinking-elettrode24dandlairodd nto a p urah?:y of small
sections, with such discharge structure being instrumental for effective quenching of the
discharge after the overvoltage current falls to a zero level as has been described above,
The above-described embodiment of the insulator according to the invention with
the intermediate electrodes located on two or more of the concentric insulating sheds is

preferable for providing a largest possible number of the intermediate electrodes with the
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of the insulator 200. An impact of the overvoltage initially causes a
breakdown of the gap 27 between the upper linking electrode 23
and the outmost left intermediate el% trode 22 of the first 20 MRS
section. 25-1 (see FIG. 17). his breakdown is followed by
seguentia akdowns of all di s of.th E

: |.br schar first _ .
1 10 HCie PIGARIQUNS Ol & CORMREJ9R% 04 % R IYIz 1els, Owing io
“M Section. After that, the gap 32 between the interfacing electrodes  —

that {JorB1stiRe fisstader the SetondiNES setrony a8 - Phepx sreaisd along
the eglO¥Aenfllowad-byRreakdewnsqof il dischargs.oars Rhthesurrounding the
- rseg:o}nd MRS section 25-2; the s a}rg di?c'hﬁé%%‘:%haé)’ ﬁs between he
nsuliiiferfacing eledrddes 33784 of the SHEGHU. EhethetHird MES 28" 1™
introdBedtions 2b-2{2543:8lk discharge gagps ofstiedhitcdRS Section only by a
~wn2oe3s and, finally, the. spark, discharge, b betweenthe first . /..
e BT 1 SIS RS STty oo
numbgy B FSWS T FICES MES '8 EZ ) The cap 11 and the rod 12 of the
insulateki2 00 hecome wlecinically:connested viaia discharge 25-1 and 25-
5 channel dlvidﬁmdjingo)? _Iduralityqofggmall sections, with Shl?hﬂ st ke
) riisghalys BHFUCER BTG striimentar r SHEERVS quiRchig B mkine
clectitie 30 difdrargeafter thé:overvoltagéchitehtfalidid aszertotemettcd with
the sA3NARRGENAesCIDed abave, The abowe-described.embadiment, qnge

of the insulator according to the invention with the intermediate
CoNCHEELBULS TECARY O 6 6FiGre o the ¢gigmfeTndtRgtipRy t© use any
interfshledsiscipreferablefor providing:a, lasgest-pessiblemitmbeseidthereepage

distad 0SS cdif%é%%'@c}ég%% Jjth the 23,.aim 1o Increase offecf el
of quienching of overvoltage discharge channels. bwmg 0 tha
clectiintermediate electrodes 22 of the MES 25 in the insulator 200 are
ari%%@:@é%’@f the ﬁgﬂ'ﬁgﬁeﬁﬁéﬂdi %o?fzih%&!ﬁzgt%sfi@@%tﬁﬁent of the
) operational frequency surroundlng the insulator 200, that is at a
inventight SHEIE T the' SHorteEt 18 kg B E Sn HHETStIAtSY, thi 928 been 2lso
confitnfr®ductionmafdhe MES resultssinsshoriening theéuasulateri ¢ kY have been
«ncreepage distance only by a width of an intermediate electrode, .
P e ot e M SOt oA Jnen i
insulifiggarrembodinetitddgudi S jnoblivush; 1N CASE S tis MEgeed on the
hase SEGHORK(for exampleuthe sections: 2P -kand 2onR)arenusad, dwWlrodes 22
interfacing electrodes 33, 34 become unnecessary, while the fir.

| t
smniiing 1o BISEroHS 24 W BE-CORrGCtBH itk thelf ot SFthe MES© 2
descr%cﬂ/@'@h i_sﬂﬁotafa:mneﬂgd MiAtR.the setorddif kmng slectiod ehZS_mermediate
eEect;',tcﬁ'Ji@yI?Ely ’nllgr%hng §u%<§ 18 %&%@ﬁg@%ﬂu}ﬁnﬁn@uﬂ@ I%or%o&g%n%'&%ai epoxy

insulating shed 10 Tfor examéle, on the outer one), there is no
adhesiiese d teiiSesatly ihetHabiRg Blectrededs| A SteK enBadifmeg e ot veen
paralShaHeningohihe insulaton creepage 1distRACR W GREESRANS of the MES

that Eeje%lg??g%vﬁ aly{}%}%% Vé’é%t%ﬁg'gq tgﬁonqg\l\{'lagztg 'h%f; tpe%‘l_p toqr HQ(? 9;21%262%528 Were

equal to 20 mm.

%éhm{,dmir,

Other essential insulator parameiers ave presented in Table 2.

Table 2. Main parameters of the tested insulators and test results

Insulator of the invention

based on PSK-70

Parameters Insulator PSK-70

External diameter, mm 330 334"
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Effectiveness of the insulator according to the second basic
embodiment of the invention combining both insulating and
lightning protection functions has b also confirmed by
comparative tests. Two insulators for AC voltage class 10 kV have

N been pared-fersuctrtests: (.'ib'UDIJICIIbiUII-gI ssinsufatot
umlfg K- %%a\}}ln%nges}%gcth tapering 80 insulating|core, and theq

electripfsglator of the invention. The latter insulator was produced on the

Maxﬁgﬁgsgglmlﬁgén/&;pcU|ator but was additionaily supplied with
intermediate electrodes 22 arrang®d on the lower edge of the

condifigns ity insulating core in the way similar to that described above

Impulithigaferenceada FIGS. 13 to 15. M15 nuts served as the
1.2/5 6nter|wediate electrodes The nuts Were glued tq the surface’8f the
sulator core by a special epoxy 25 adhesive. Lengths g of the air

gaps 26 between the electrbgesh(timelenditiances between
Dmc}'ﬁ% fRII8BS of the nuts) wergyggualigi0.5 nun, The%xs%%h fpe MES

between 'rh(; ends.of tile MES._(that is the length G of fh%
Remajpingoolingh - fhgths SI. S2 of the gébs 27, 28 were equal ta’20

mm;g@ther essential insulator parameters are presented in Table

able 2, Mm% rame ers of sted%stjilator gnd test

? nm o mbu A0 SU dcc, 1Ay = .
re% a or O e invention Parameters |nsu ator g%—?O

ba@bd@mzﬁ%@m‘ﬂ@f@xt@ﬁrﬁl diatmeteruirin 380r 384 2uhNgmberirighining
1mpug£the intermediate 0 140 electrodes Maximal usable voltage in
rain 40 40 conditions, kV Impulse discharge voltage, 90 70

1./505E TRrEigRAIF a&sﬁgim%uﬁs?éc%r@ﬂéﬁffeféé?o?gf*ﬂ%u@ﬁmmal
ﬁ‘ecguﬁﬂ@MRﬁg—SbﬁlﬂE@Eﬁlﬂa@ iRematningevaltages: VoA tests are also presented

in Table 2.

When only the operational frequency voltage was applied. discharge characteristics
of both insulators were practically identical. This means that the installation of the
electrodes did not impair insulating properties of the insulator for the operational frequency
voltage.

The insulator of the invention has an impulse discharge voltage of 70 kV, which is
lower than an impulse discharge voltage (90 kV) for the basic insulator, because the
flashover in the insulator of the invention develops along the MES, and not along the core
surface as in the prior art insnlator. Therefore, the insulator of the invention can be used as
an arrester when connected in paraliel to a conventional insulator,

Under an impact of the lightning impulse, a flashover in the prior art insulator
forms via the air, slong the shortest path, wherein an oscillograph recording attests that the
voltage falls practically to zero level, which means that resistance of a discharge channel is
quite Tow. After the lighining flashover forms in such insulator installed in a power line, a
follow current will flow across the flashover channel, which means that a short circuit of
the line has happened necessitating an emergency shutdown of a corresponding network.

As for the msulator of the invention, its flashover develops along the MES, through

the plurality of the ¢lectrodes, so that the voltage does not {all to the zero level On the
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Notes: (1) The nuts affixed to the insulator surface have a
thickness of 2 mm. (2) Minimal voltage applied to the insulator
after its flashover by a lightning .imp il)se 5 The tests of both
msulators were conducted by applylng to them the operational
wnm %%%‘%&?QA%‘% S %hkﬂd!%%lemg%é%e?a ke E’%‘ﬁf@?uc!%%;%ueh‘?m
tests are also presented in Table hen only the operationa
nomifgdgobisy Vohage Was ﬁpméami%%ﬁﬁ?@edbhaﬁrgfctéh@ﬁe§h@rcb@wdwrs are

insuldDsulatorsiwere o acticadly idepticato This means ihat theing voltage will be
installation of tkjlée 10 elec rodes id not{g{]%al insulatin
§

6KV Groperties bt the InSUidiSr 1P eHa %p&é‘ﬁé r"éqﬁéﬁ%%f%\}‘“éﬁég‘e%’
X1.2Mhe insdlator/of/the Trivérition hasarhimpeiseadiseharféveoltagesofin other
wordg QhK\{m}@{ﬂ{%P @a@W%{r 191, A I!;QBL”§EHQI§£ hx%gtgavglﬁggts(%%lﬁ )hé}hmnﬁ
for the basic insulatof, because the ?Iashover In the insulator of
0‘“‘“‘M@%ﬁ%ﬁ%h%ﬂeﬂbﬁ§%l@ﬁ@‘th@%ﬁ$? EAETRGE aloAg e ¥ s network
Shmdgu,g{ace as in the prior art insulator. Therefore, the insulator of the
gnu%n can be u; d as atf r%?rrester when ¢ nected in parg “
\é?rtﬁigheéfﬁ &Fé‘% Cli”ﬂ dg?l Imﬁ% E: al?(_,?]!tnil’i {0 lL mve& 10N
and ahaputsa,ﬂﬁcﬂa’shwecﬂm thecphioy arfﬁﬂnsulaitmfyformsmxtr@ aig, design and
oimalgﬁgttn%m@r&%& %I%W&%r@m R8- &%&é"gg@ah recaIing: %%%}éq in the

that the voltage falls practlcan)%g zero level, which means that
AbOV G B SEAITCE B AP M ENA RS ENANTIE T390 GuifeTol, Rftap the displacement of

the alightipgitashiover-dermsids, su@h insuater mstalieddnapowariing, In the

a, foll current\é\ullﬂow (f‘ tlash ver chann ql which
enthodimen ﬁi 3 =.can be arranged aldng sever: comcnmc
means that a Short circul t Iné has apper?’e necessitatin

circl eaw@méﬂgéhmyis#ﬂsrtdwmha@dhfeswmmgtm}ﬁmwétwﬁdmheﬂ INCrease

eticcinshiatorafdhe invention, dts flashoverdevetepsalong the MES, somewhat
through the plurality of the electrodes, so that the voltage does

mereqig ba IR 26t Teveit o A’ fﬁ@f?%&nﬁéﬁ‘ﬁ P pec A S i des locations
from substantialvialtdge (of rabotit 6 kivhpAtaitEMpdasigheddfond O:kMator of the

nylnal yoltage, strings of two suspension insulators are used. In
invention) are als i

case these nIators are insulators of the invention based on the

Pé@m&m@m‘%ﬁ anterardmeanivignVoitBhe WilVbeleaiad e ki =employing

the inb@ideM: s alue substantially, exeeedsithedargestRraseyeltagarrLs of
Uno,,, 5X1. 2{‘% 3-=10X1.2/1.73 =7 kV. Th§§ eans thg}; )
U‘f w LFAL-TO

e 1RV B Yo S AT iR WorE T OB
arresteffegtivety peHormstagatlightnint:8iresten stshemtgdoffthéne such arrester

is mJﬁB%@@ 19&’%{ \égl%%gllnwa%cgd?t}y\{ﬂ %@Q@%@&!L%W&%H S I&itfu{,nt phases.
generat ed, and so prevents the network shutdown.
For example, each of the drrestem installed at each of the first, second and third poles is

associated regpectively with one of the phase A, B and C. As illustrated in FIG. 18, the
insulators of the invention, for example, the insulators 100 with the spiral shed shown in
FIGS. 1 to 6 or the rod insulators 161 shown in FIG. 7, 8 can be installed in a similar way
corresponding to one insulator per pole with connecting the adjoining insulators to
different phases. The remaining insulators 18 may be of a conventional design.
Alternatively, one phase can be supported by a string of the disk insulators 102 of the

invention (shown in FIGS. 910 12).
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The above-presented basic embodiments of the insulator
according to the invention 10 and-their modifications were
described only to clarify principles o gs design and operation. It
shall be clear for persons skllled in the art that a number of

C'}E}‘E‘Q‘F§ QQORQ‘&,e ?le\lé%npr %{‘U%@ %J%Qfl?g {NAfE 1 %[1 The HEPL
example, In or er to av0| |sp acement of the arc along the

wmprﬁmﬁérmeewéerégmthéyt@aﬁ%@@év&éalbg%wwmmémdye@“m different
phasethez.embediment shawn 1nlEI@ec%§na@dvléoﬁh@ﬂéAIE<S £ANDRL the conical

arranged along several. concentric 15 circles, whi ill i |n rea e
s RGP BN ot LS O S b R meTBecement of
one obffedtiveness m‘Mﬂaﬂm\mcmrffﬁfnt‘i@mén@thri@T(@ucmﬁnn@ukﬁhaaabﬁKr 19, the
msula\%u sl}g\g%ﬁér&%gm%%h%%ﬂ&c@&le tR%tU“&H'%%%QSS;}Q I 1ators of the

displacements of the intermediate electrodes locations from the
invengquifsstativarinie (f needairtd sinpifitreshandicturing'ef the Lighning
prote éﬂ@ﬂ'ﬁﬁ%&@bﬂ@@lbi@é%&' en)areialsopermissikie 016G 18 ming protection
ol Hiﬂll’ ‘%/?n%a%‘l e fﬁgn?' e%g%%%é}' r%eprll_\%oﬁol%vn/n ?r?no g{“ﬂa ?ssrraé inéns;u%aior
strmgmam qbartdm‘ﬁcshah@m ofilERPbs ofuther:0kMiclabsisrduentoingucedburing
mf??{f';‘{;%&@g@% OSWAS (Q%Q@Q@rds@@ V@O(ﬂ}@ kAL gﬁgsd@r[ﬁ&ﬂsw that the

are used in Russia to protect the HEPLs from such shutdowns.
lightisie stich' affestet S elsubly instaned hiedlth polsvith adfbiiing ™o o
.zﬁiﬁrrﬁé&@&&é&@&ﬁﬁ@lat@dﬂéﬁﬂ&‘dﬂiff&@emiphaSﬁSnQﬁﬁ(&EeﬁxamBIQ}IE&Churrem of
wort w;g ileistibaethincRIGKIgT thel thuﬂm@r@ @zﬁfthfeﬁmm‘tw f&lﬁmng protection
wire ﬁ%gmgﬁwépgqﬁl%yl%r§ 100 with.the §B¥@J¢,§QQQ %%Qr@n @c%y striking
Ito 6 or the rod insulators 101 shown in FIG. 7, 8 can be installed
thesejiowegiphfid*way corresponding to one insulator per pole with
ccmﬁﬁﬁtﬂﬁlhgﬁﬂ;(ﬁhﬂﬂg:hnsmd@tomsﬂ@iﬁﬂs(dnf{fetenhi;gha@esf?{ hesistance, the
use Oﬁ Igsplilatg&on %a%%&%‘ngi &P&ygnti} pﬁlsge&'igq{} a high resistance

erngétlvegf , one phase can be supporte by a string of the disk
of thirisglrdrs 20D bE Hetinvehtioh (EH6WA THIFIGS e iiepyngerprgion cable

or thé‘-&iﬁh}%’\@3@ff@@ﬂ‘@ﬂﬁ@gﬁ@@l"@ﬂl—t%@&}fp@ﬁ@@'{gm&w@f H&M@ﬂ;ﬂi@&s In such
The HEPL comprises three ¢ nducgl) S| transmlgl h voIt ring
STEREHGF i CORAEIO 17

In thilsvmechahicallyrcennectdditol Btlihgs of liheicopicalninsuletors! fhesured.
'”%H!%%rﬁyténg&éJz%[Z{%%%&@ SRRSO e HERL Lonl:a,¢ the present

fragment of 5 one of such supports 16 is illustrated in FIG. 19).
invengid EIEPLERBoRRRAL S RIRSTEY stha! fétator string 300
securing an upper HEPL conductor is formed by the insulators of
the invention (corresponding to the embodiment illustrated in
FIGS. 13 to 15). Lightning protection wires assemblies are
conventionally used for ensuring the lightning protection
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of HI PLs 35 kV_ When the insulators of the invention are used for
forming an-insulator 10 string for the upper phase conductor, such
assemblies become unnecessary. During lightning strikes
flashover of the insulator string 300 ot the invention occurs, so that
the lightning current flows through the insulator MFS and, owing
to a large number of intermediate electrodes, the flashover does
ndtkuriviito an arc of the follow current of operational frequency,

SQ t%ﬁ%\%\%ﬁ t%'e %%QEMF@@%@}%SM@&HE a,shuidaowns H é:%t;xgomnt of
. worth to note that the conductor 1 of the upper phase functionsas =
an ingp ARG SFoteChion Niire OF ERe TN PHASESS il fRyaliation or in an
eieat;ﬁo@;duetoriﬂepﬁevem&mghtmmgpfﬁmgoﬂte@hk_;u&kﬁi@nm-ﬂwg& Izoviz;emg device
cons Qﬁarse . 'ailf‘é{ps? )[_cIIS%flfr)lli_ Q & .gnel.@s*ﬁtah ! ,Q;th aa‘a&%%' Of ul“glﬁﬁia 519%!1&&3 sbili%hfastening
spé’cfflc resistance, ?he use of the ﬁgﬁwtnlng protection wire”
clempechrregline fectvecbecauseydie toa'ligh resistahveinrofie fastening
clemSHPPQIL QrouAding cireuit when & lightning. strkesatthe Hahtningh-volage
protection cable or the support 10, a reverse flashover from the

condipEt t'tHE CHRAUCHOr tikeS Pl O Sudhctae srigoee msulator of
said iadvantagebus toinsenth@dnsulators:of theciaventiondofi alkthree connecting
insulator-strings. .1n.this way, a reliaple protection of the | IEPL .. 1.+
o 5 ng e olanes Gl b oneinut Al o e [ quenc b
voltagihveldes eribed andbttiertetnbodifrieatsiandadmicatiorsTafthe: that it
additPrepent2ilRvention are within the scope of the attached set of

claims. 27 CLAIMS 1. A hi h-vplta%e insylat rfgr,iegc\qrin A8
SinGIBHSHISEr 67 AS HEbIMponant oF & irfé Mo Statk P stririgl < ¥

conn@thigh-ioltagecohdugtorin amleleciricabimstaiatiors d’bémaﬁ; Be electrodes
u)nﬁgllx%%xmtg gg%erd}l{ag}, ﬁﬁelﬁﬁéﬂ@‘&r QQW&H%Q%@&JW&Q&“QQ gQE%;@Q%bbhmge

a 'fixing device consisting of a first fastening -lenient and a secon
bewc'f@sté“réfinf'gr%|éﬁ%@ﬁtf}%ﬁ@%ﬁ&§teﬁrﬁga%|§Wfé{ﬁ>f§*|@éa%&&€&tdwe adjacent therelo,
betwRRAGItee RS Rithenswating gorescvhergin:ihe fikshdfasteningelectrode or
eiemr%lcggg : écign%:? gf.i(gu.fggdfm connecting. directly or via connecting

means, with a hlgoh-v'oltage conductor or with the second

fastening fetermentofithe preceding hightvoltagetinsutatoeofdl@nee caused
by S NS Stagk.pr string and the second Fastening element is

’ confi%ured for connecting to a support of the power line or to the

first Fastatint BrSrEHP o Fie st bsebftisti Highvoitdge SHEartsr o mes
are csaitrinsulatonsiack-or stringdhednsulater eharactefizecbitisthabdtween the
eiectr%gegslt!:} ng ! ¥ °<°{n pris e_S'” ?agpsu!g%l}%(%&o (gc%n%)é%g TOL I\s/“xzrﬁ?i a ka’;gth of said
consisting’of in (rn > 5) electrodes me hanically 15 ¢onnected~ _
leakaggithntheipradiating: corsearid louated betWebrrenes thiehsbrethaaid adjacent
eiecﬁ%l@e@%&lﬁj% }QQQHQ#*%‘Q &%@@bm@@l@r an impact of a lightning
overvoltage, an electric discharge . . "
3. The i}}%ulat{n' accozm{mg tQ cE?mgQ, characierized in that the ¢lectrodes have a T-
shaped profile, with a narrow leg, by which cach of the clectrodes is attached to the
insulating core. and with & wide beam that is oriented towards the adjacent electrode,
wherein the compensating means are constituted by parts of the insulating core that are
enclosed between the legs of the electrodes and by air gaps between the electrodes.
4, The insulator according to claim 2, characterized in that the electrodes are

embedded in the insulator, wherein the compensating means are formed by a laver of the
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between the first fastening element and an electrode or electrodes
adjacent thereto, between adjacent electrodes, and between the
second fastening element and an elggtrode or electrodes
adjacent thereto; and 20 - means for compensating the reduction.

insula?ortpnea{cgmlfl%{)m 8 e%‘\%ge%eg’{ts %C;Cﬁo(f@ %eﬁitStBX‘i%? %urrl}g{,lg %a%%@oaﬁs formed

system e insulator according to claim 1, characterized in that
betwatieliomiseris ating theand rarebbuniginad4or providing a leakage
pathralong.aioinpulating suriace betweenthed eleeiodesat vit3onfigured
X<in - :II pairs of the adjacent electrodes, with a length of said. 25
s sliy %fk%@% AR EXCEeding the aggregate length of an air discharge
gap Detvireeisaiccadjiicent dlectrédesandthellengthicf theisingle:ch cut
txc,c,etﬁé%cﬁ ode., 3t hednsylatonacgording 49.¢laim 2, characterized in

at the electrodes have a T- shaped profile, with a narrow leg, by
whichhe ashHef 4R & SItREd s G5 atde Hau 85 e Thsu ki g egpses between

Joﬁtﬂdswﬁb(ﬁ Mﬂ@(ﬁ@@mdﬂa&éﬁtm ignted dewrkds the agdjaceibdes exceed, are
electrode. %ﬁ% he com satln means are constituted by

i mﬁ%rt} ”é?cthd ng clé)r%nﬁwn ""%Féc Enciosed bétiveen the legs of
the électrodesrandobraitgdpsbethesnithecdlectrodés canPheating means
are Ldﬂﬁ“tt%@r %Cﬁrgg]got& 9!@[%%&?@%9%%@&%&{'Qgth@ttmg glecrades, herein

are embedded in the insulatof, wherein the compensating means
the sigel fRvaerBy ATAPEPOF (RS DBHRSUIIBF WRARHAIGBLY Sttt theeparating
the ciefectredesfromithe-dasulatarsurface, and by cuts formed
b%tW?En tl?e a%j Iact%nt !ggtggd%csﬁg’}n gjfl"y l/’ﬁﬁ Iﬂl‘sutl'}a% Or GG rises
surface. 5. Silhe induTator Accor ing to’ claim characterfzed in that
insuldter clgrare. configured: ag@ntslaﬁ@mfammertmzég eB:@The
insylator acearding e £laim Aacharagierized n: thata depifRfses » (1 2 1)
each cut exceeds a depth at which the electrodes are embedded

insulang ke Utatsr ECEOrNG 16 Ui o8 BRar Rtz i R sulating shed
projedistaiices: betiveort topposing:sides. of parts of the cuts located at a

larger gﬁ@%?u han Ihe,glectie %?%ﬁ?xl%e%g&r%gg.fisglggtqg&Eozte%qgi%CQ m

_ the wi e cuts near the insulator surface. 10 8. The insulator
insulgipeotiingnte eiaime2, ‘cHarbeteti 2Ed i thae theEamplrsiiingpiral insulating

shedsMeaRsArereanfiguredwityatleast onp dnsulating elementjocatednaining
on tt%e insulator surface wherein the single insulating element or a

insulasim BiHATEh GFTRSAIRTRG BRsifetts spatially separating the
elettrodes:frdmethrednsingtor srface.. $hathednsedatotiacabrdigitodes are

E»ﬁed’ttgé% 18 gharasierized t'&&b&%é‘i&%@@%&%&” 15 insulating
elements, wherein. each insulating element carry a single
e|é€tr18'gém,uidter according to claim 12, characterized n that cuts are formed in the

insulating shed between the each pair of adjacent electrodes.

14, The insulator according to any of the preceding claims, characterized in that the
ingulating core is shaped substantially as a cylinder or as a truncated cone or as a disk.

15. The insulator according to claim 10, characterized in that the insulating core 18
shaped substantially as a flat disk, the first fastening element is configured as an insulator
cap, the second fastening element is configured as a pin and at least one of the spiral

insulating shed projecis from a lower surface of the disk.
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10. The insulator according to claim 8, characterized in that it
comprises n (n > 1) insulating elements, with each of insulating
elements configured as a spiral ins %tlng shed projecting from a
surface of the insulating core. 1.1. The insulator according to claim
10 characiorized in hat it comprises In 20 naulang, elementsy. o nent of
wherelr]ﬁﬁ NSUfting elements are configurad as the Spiral be

an injnktlatingk shedsngrojécting dftom an@dnﬁa@eiefcﬁh@imgm%mg%dbﬁeon or in a

electWNUS.QRCHOF IRSEMAINING sHaling 6l MEnis.caHES RSN ing device

electrode. 12. The insulator according to claim 11, characterized in

consiifag thio et Gees Ao CIBRSRE A6 ISRt SHFRLREE oY SR Bkt Bhd stenine
emdﬁtsut&ﬁ[@ Skleid: Zﬁpaxﬁu:r&e%slnsul@iﬁﬁsaﬁﬁﬁfglﬂ@ d0clatnl@e first fastening

R Lt R S D R,y oo
condugégord m@‘wﬁaw@mdﬁéﬁ@r@%d ﬁg%l&?ﬁr@%ﬁ%ht@r?ﬁéb“rﬁ thizgt thfelator of
said il @§%@¥'@ﬁc§q{ﬁsi§1§h %Q@%@S@%§M%I& §§ éﬁ&%yililiﬁqer;&{ﬂa& -84 for connecting

truncated cone or as a disk. 15. The insulator according to clalm
i el R M G A GET8 56 0 il Pt meb-voltage
insulsubstantinlhysastar flatedisk, sthedirst-fastening) elémettiscanfigurkidionally
wmp%g&gn insulator cap, the second fastening element is configured

as a pin and at least one of the spiral insulating shed projects

frofaiweicsufaceemnk diskopgsis K Highlvoltagiectfistifaterchanically
connd QESREHNG (128! ﬁi@fﬂg@dﬁﬁ&‘ lates QL as @;@Q@%@Qﬂ@@“@ﬁ@ﬂwn of an electric

insulator stack or st h voIt ge co |n an eIe trical
s ATANOR O A Y G BEER THE e NEMenck CBNg i el
to an insulatingtoge ol alfixing.device«consistingoka!first faskaningicld of the
opcmﬁl%’lﬁ’mﬁ’l%@sﬁ%ﬂﬁé [fastening glement, said fastening 5

elements, located at the’ opposite ends of the insulating core,

Wheéréir tHEiFSEFaRIE NG TEISREFIR comfgineth Br dofifiedifhgnd second
imknﬁlrﬁﬁélyeﬂtéllﬁ connastingmeansowitha high-veltage: egand;uaﬁog,gr and is

the second fastening element of the preceding high-vol 9\96% with the

emm“u?la Y 6F "Sald insUIAtor Stack or s rfhOE and the 3&" nd
first fasteningslement @i&oﬁﬁqm@wmﬂ@mgmmgﬂwmé avsifpporndfnd via an

air ga %@@QB&W@J !‘ neRuwithihe first fastening element ofithemnext
r?g h-voltage 10 insulator of said insulator stack or strin

rabRSrEE AL PR RS8P A GitiBHANS BiipHsae! ifghas @ conical
insuldaisiteelecttedesystem {MES)edrsisting et in em%@)qeiﬁm@dﬁs: insulator
mechanically connected with the insulating core and arranged so
"as to support a formation of an electric discharge between
adjacEit MEBelactodes, WhERSIN theMbeSigarianted! bt @Hghred as a
disk @a@ﬂl@ol%@1@%&@%l@%}i@@@%@ﬁi@tﬁl@é@ SNE QLMK insulating core.

ipotential lines of electric field of
wherein t Lilg MES és {ocated on the end surtface {} (me of the sheds.

COre

19. The insulator according to claim 16, characterized in that the MES consists of at
Teast two sections arranged along at least two equipotential lines, the lines being mutually
spaced in a direction oriented at a right angle to the insulator leakage path, wherein the
MES sections are interfaced by means of interfacing electrodes located at ends of said
sgctions not connected with the fastening elements of the fixing device, pairs of the

interfacing electrodes being interconnected galvanically or via an air gap.
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operational frequency surrounding the insulator: and - a first and a
second linking electrodes, wherein each of the first and second.-
linking electrodes is spatially separated from the insulating core by
an air gap and is electrically connecid by its first end,

ically or via an air gap, respectively with the 20 first
R e e e AR g o o
disk 1t$13®mmdmwdmaaam girdyap réspestively withathisfirstendiandating core,
wherd tbagﬂ%e%?%ﬂ%q £0delthe Mﬁgeélzﬂ e jnsyk ?a@! &%%%@f‘%% Weds.
claim 16, characterized in that it has a conical insu atlng core,
whHéréi rh*&%@ﬁi@gtusi%%atéa‘mﬁ e &ﬁtﬁ@ﬂ%ﬁ&%@%@%&e@%ﬁéﬁs and/or

insulzi[lﬁbﬁ latRmwene;: 2R 18iof heJnsuiatar, aﬁ%@ﬂjﬂﬁ%éﬁ claim f%ﬁvoi tage conductor
Lomwe a{:}eﬁflged |(r}jthat |'£E!§ anf; red as % dljlihgsulato{r} i of fixine

concentric-sheds on the 1Ower's déolfq?aacﬁ Rishapedifsaisiing of txing
deviceorenmhietein the MES isdoeated:ohcthiey dhe surfaceoflonsibfdhgacks or
Siriﬂiéh‘%gércgr?&lg%mﬁ lﬁ&gfa%(g%ordtlagotfot‘&q}m&]a@r%hﬁ[akggrﬂgﬁqsl@Ex{,d at one

“that the MES consists of at_least two sections arranged along at

o hqeHBPfivd BGtePitial fiied SHacmies Helfg miguimF 3t dphceadieent ©

said @@(m&ﬁ&@ﬁkﬁfﬂ@diﬁﬁl@m’ ightangle: torthe insulater leakageipathionfigured

awm\c/iyzr]]grglgltlh{ﬁ g}{é =SS %)ns are interfaced by means of interfacing

s’located at ends of said sections not connected with the

fastening elements of the fixing device, pairs of the interfacing
electrodes being interconnected galvanically or via an air gap. 30
20. The insulator according to claim 19, characterized in that it is
configured as a disk insulator with concentric sheds on the lower
side of a disk-shaped insulating core, wherein each section of the
MES is arranged on the end surface of one of the sheds. 21. A
high-voltage electric power line comprising supports, single
insulators and/or 5 insulators assembled in insulator stacks or
strings, and at least one high-voltage conductor connected
directly or by means of coupling means with fastening elements of
fixing devices comprised by said single insulators and/or by first
insulators of insulator stacks or strings, wherein each single
insulator or each of the insulator stack or string is fixed at one of
the supports by means of 's fastening element of its fixing device,
which is adjacent to 10 said support, characterized in that at least
one of the insulators is an insulator configured to any of claims 1
to 20. according



