1 - *159159* WD 01/59901 PCT/ EPO1/ 01425 Cabl e sealing end Description
*@0002* ‘The invention relates to a cable sealing end, preferahl

out door sealing end for high voltage, + n* accordance wth ﬂﬁlﬁwmm@mﬁbo
the main claim Different constructions of sealing ends ar . I ous

desi gns have been 5 constructed with por'ée‘l ai n insul ators and"&#°bil or
other chem cal filling. The di sadvantage of such sealing ends is that

mechani cal ly t ot very robust and no | onger M= h
envi ronment al mpzfg??d(}n requi renents with regard to potTé%q%(ﬁQggbstance

| eakage. A sealing end without an oil fill i,ng IS described in EP 667 665
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force is effected fromthe overhead |Desriptionup point via _
conducting elenent, via a base nenber having a field-control a®&®%2%o| ating
device to the bearing structure. On the surface of the sealing end -
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reliably controlled. 20 That object is achieved by the features of the main

claim Further forns of enbodinent are apparent fromthe subsidiary
clai ms. The sediffergnt eonstructions gf/esaling enrdscare kaowm Ryeviods désignsihayg beenef er abl y
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disadvantage of such sealing ends is that mechanically they are not very robust and
no longer meet current environmental protection requirements with regard to
potential substance leakage. A sealing end without an oil filling is described in
EP 667 665 B1. The special feature of this sealing end is a rigid conducting

10  element, which is designed to accommodate transverse forces. Dissipation of force
is effected from the overhead line tie-up point via the rigid conducting element, via a
base member having a field-control and isolating device to the bearing structure. On
the surface of the sealing end — especially in the region of the rigid conducting
element — there is no field-controlling coating.

15
The object of the invention is to propose a cable sealing end, preferably a high-
voltage outdoor sealing end, which can be manufactured inexpensively, is

mechanically stable and electrically reliably controlled.

20  That object is achieved by the features of the main claim. Further forms of
embodiment are apparent from the subsidiary claims.

The sealing end is stayed at one end on a foot fitting, preferably for fastening to a
cross-member. Means for fastening the cable are constructed on the foot fitting,
25  with an electrical bushing inside the sealing end. On a top fitting, there are disposed

means for fastening an electrical conductor to the bushing; means for electrical



25 with an electrical bushing inside the sealing end. On a top fitting,
there are dstosed nmeans for fastening an el ectrical conductor to the
bushi ng; neans for electrical -2 connection of the cable shield to earth
potential and neans for field control and_ insulation are present at the
I nhonbgeneous potential junctions at the "@abl e end. The I nsul ati ng body
generally carries on its surface an elastoneric material 5 (preferably of

silicone rubbe | | tn?e%gn I nd
especially theE%”ﬁgbrrti({heG?ﬂfﬁ‘%tb e %Li a@_ [ &St@gggngre %f%reﬁ@@ecﬁﬁfgélgaasp t hat
the demands f sulatidn ar‘é@cés@ntsfatitminh@h¢gynemb$>maqamian9éttaé Bas®BRd.i C
arcing are net at full operating voltage. This requirenent can be

satisfied when the surface of the insulating body is covered by a

vol t age- dependept . contraol layer. The. di anpter. of 10 the insu] ating body can
then al so be kiﬁ? "@B'ﬁ@’?ﬁotéq&yﬁ%g?fﬁllm qarﬁ%@ng@rﬁurfg(pe gryglastomeric materdly on t he
basis of mgro | F' G il f : ) ' 1 Al). In
t he preferr%d @%@@%&c@?gﬁér@tﬁ?@ Mn([/o @%@d%@é@é&s@%@ﬁtg@ﬁh@“é@?éﬁ ch are

enbedded | n a_Bsjesiat theafameter of e nsatigltoanafio be eBlo6eq ko ik rger cent by
wei ght. The ZnO particles are doped with m xed oxides in the order of

magni t ude of 1demandsifer satisfaptaryissutation laed axsidanse of atBiospl@ric agiing @e metiat and
ot her possible

| ements in smaller  proportions, The polymer, conposition
can be sili congﬁrot[?ﬁ@@?g Eﬁ‘?'gﬁ%{@b? F&ﬂ“ﬁg@?ﬁt C@Bﬁ@ﬁéﬁ'ﬁfﬁgmeﬂﬂéwggﬁe &3%“ a: of
the carrier bo ; ; t r P | | ayer
Is for mel:l I nsi g‘émta E@ t}‘%@l&%%@geﬂs ﬁaa\éﬂg%é-gmquﬁaérﬁg n%ﬁ&%g%@hﬁ?rﬁégf é}fgul ating
body. Thi s10 ay e ihsuléing Bodpeurethan blBo b ReptiResetidllp Smamaiphesoritoriagdt iPot ent i al
profile to be changed rn such a manner that the lines of force are
di spl aced nor éormed ohéhetasisrof enictovatristorss peeferably gn©meicrosaristdis (VWO 26693

consequence of ,the changed ,electrical field djstribution, voltage spikes
or su?ges at tﬁi)-llﬂg@c Prgé"ég construgtion this ipylesan&rcermis datticlss, whieh are

ayorded T SEhBsiodn pBveEHGoRI ERBIRRRTRGRD o EERbARN NG}
(2000), pp 68- TRe ZHOQaltiRY lafs ddpad MMk drlideBth fH ordk? of RAGNifuldE o M®% ohhi S
kind of fixing is consistent with
15 the basis of the oxides of Bi, Cr, Sb, Co, Mn and other possible elements in smaller
proportions. The polymer composition can be silicone rubber or polyethylene,
depending on the base material of the carrier body. In the present case, the layer
forming the control layer is formed inside the jacket constructed with shed plates of
the insulating body. This layer in accordance with the invention enables the
20  potential profile to be changed in such a manner that the lines of force are displaced
more to the upper end of the sealing end, so that, as a consequence of the changed
electrical field distribution, voltage spikes or surges at the location of the cable
conductor connection can be avoided. The effect of the field strength-dependent
control layer is described in detail in the essay in Elektrizitatswirtschaft, vol. 99

25  (2000), pp 68-73.

The insulating body is fixed to the foot fitting. This kind of fixing is consistent with
the prior art (EP 667 665 B1). The usual means for electrical connection of the
cable shield to earth potential and means for field control (field-control body) and

30 insulation at the inhomogeneous potential junctions at the cable end are used. Itis



the prior art (EP 667 665 Bl). The usual neans for electrical connection of
the cable shield to earth potential and neans for field control
(field-control body) and 30 insulation at the i nhonbgeneous potenti al
junctions at the cable end are used. It is inportant that when fixing to
the foot fitting, voids existing bet ween “cabl e end and the fiel d-control
el ements and insulating elenents are closed by the nechanical clanping

lement s and i nsul ent s are cl osed by the
Stud i connect rTaPReCHIENT@GTS e 6 HFide Wi ing BElBh £200 R AET . ana

the el ectrical tHeufeid-cantrol dlements ahdinsnigtingosletviersts erel disset & thd mbtH@ickior m one
unit for assenbly. The parts electrical bushing with contact el enents,

i nsul ati ng bod@laBping:vwith the foot filtingar e manuf act ured i ndividual ly. The top
fitting consists essentially of a conductive termnating plate and a
conductor 10 connecting piece, in which there can be a thread for fixing a

suspensi on §yfThJ Q%etri@él%%tﬁb{};gl'th@fb?rﬁidiﬂgtdb% &%ﬁ{g;?é gﬁ{&%ﬁt“ehmﬂ tl%é(]@ﬂb%e the

termnating plate 1n a we operation (or er sol mechani cal

connect i on). Thenduo®wbpayef donthst el_@meﬁt's,Sérjdme@recﬂriaatbhgmhthérméméﬁr@' is
adhesively secured in the top fitting. Using a crane, the resulting unit

is lifted at abedisansiibe tap fitling form one it fonassamblyt iTbe ppds electdcal Anshirgwittower ed
from above over th r epar ed ttom part of the sealing epd. The
di mensi ons of P%aﬁgfﬁm‘*%?% 'QSHQRW%D@ qneé%{*tt"&g ar?ﬁ'@?"&hcg#‘@g'ﬁﬁ'M'ﬂPalthT% f or ns

aunit, are s I.E,aéo : | QM : - [ |
self-locating nlrtﬁa | H?gts%ﬁgéht@!ﬁ(g agdgﬁglﬁkrt'&%% ?ﬁgﬁ%{g@ @ ﬁté @gétdc%f‘{j%@ng 20
Pref er abl y10 t heommotirciedso indeticrptheieain &l thread fehiking fa SuSpSIRIDATEE. Thé h
screws. The contact in the formof a plug-in connection to thé electrical
bushi ng is proéleckigalibyshingisrpseferablydixedinside e teeminating. platéinsa weldingi n
connection is not designed to acg date the forces on the sealing end. In
the present ar PBW@MH? By anpther;sp ’Fnrg&aﬁﬁakﬁ?ﬂg)eqt@n)e heedhswating §adY r uct ed and

di mensi oned so L el I : nical. forces, and
the plug-in coﬁé\%@mg# lhgulgﬁwgﬁnéetgr&%%@ﬁggmgﬁg@hkﬂeﬁﬁ ﬁ@pg.eggmg@ KN is
reckoned to becgnbyhb fasultifganit sWed 8f a §UspBSIEH intB@ﬁé?iﬁstﬁﬁéﬁoh pBsitidr&hd
mechani cal design is to be dinensioned on the Basis of this
15 lowered from above over the prepared bottom part of the sealing end. The
dimensions of the parts in the lower region of the arrangement, which forms a unit,
are such that as they are joined together they slide in a self-locating manner into the

base construction on the foot fitting.

20  Preferably, the contact holder on the cable conductor is secured with screws. The
contact in the form of a plug-in connection to the electrical bushing is produced by
means of contact laminations. This plug-in connection is not designed to
accommodate the forces on the sealing end. In the present arrangement, the
insulating body is therefore constructed and dimensioned so that it is able to

25  accommodate all mechanical forces, and the plug-in connection is then excluded
from mechanical stress. 5 kN is reckoned to be a typical magnitude of transverse

force, so that the mechanical design is to be dimensioned on the basis of this
parameter.

30  The insulating body is manufactured from casting resin or another suitable material.



parameter. 30 The insulating body is manufactured fromcasting resin or

anot her suitable material. It can be materially reinforced, for exanple,
with glass fibres. Fromthe |ower edge to the |level of the contact

el enents the insulating body is fully filled with material. A cavity is
preferably forned inside the insulating b&dy. The cross-section of the
cavity (the space factor) can be reduced linearly or in a curve in the form

oLl 5 ORI AR e, RS e nE R Ko =

the weight to OWevVer € reduction | |

t hi ckness nust tothk Yevekofshe fontdvhkletents tﬁ’@mglhlé@gfblfd?%fuﬁyaﬂﬂlebﬁvitﬁ%‘é?éﬁﬂﬂdﬁt ed.
In a preferred construction, the inner surface of the cavity is lined with

a conducti ve coaltlyigprefemablihierredsioside te ipsulating body. eTre ctossisegtiersafdindl y are as
follows: - preparation of '

) b d, tti back th
cabl e conduct oFaVity (Wﬁﬁﬂ@qer{[aagﬂgg'&bgfefqgf’e%@%é@;fgdﬂ agﬁ%@’eg'gﬂle%@ga#cﬁq@ﬂ@ﬁ'e-

fixing the bas b0t o f Atk L0 e L g .unit
conpri si ng ?nsﬁq a (liisln{gé t*)gc??gﬁr%t O@%ﬁr@ﬁ%@éfﬁ&%&%tggbért{lézgatﬁg vjf@%@i%ﬂ{%{ @?Y nmeans
of a crane - | huwevenghé betertst esrbasttionint walrthiekidss ni@B6nIfp bé SGdhungt thecur ed to
the foot fitting - the parts self-locate - fixing and clanping the

assenbl ed uni t bendingferces 6an be acdonynatiated. fln ipreferddeconstaudtion,dhe mnesurface by
way of a feeder tﬁl am t,o.rt&rée ,&\o fittj n%. Enbodi nents of the outdoor
sealing end ar 8 VPCAEY/IS{ned With 4 ¢RndisthE CeaIINGi n which: Fig. 1 shows a first
form of enbodi ment of constant outer dianeter; 25 Fig. 2 shows anot her
form of enbodi nent of stepped outer dianeter; Fig. 3 shows a form of

embodi ment 1havThg esiehfil pRdtes$stb s Miting GREErRBIY Brel 48 fbiltvs! | ght - hand and the
| eft-hand half of the Figure, and Fig. 4 shows two enbodi ments of a flange.

The seal ing end accpreparatjon of théeablererd) tcutting backoandeexpogihgethefcable @onduttonal
vol tage of - mounting the contact holder on the cable conductor

- fixing the base structure to the foot fitting

- lifting the assembled unit comprising insulating body, top fitting and electrical
15 bushing by means of a crane

- lowering the assembled unit onto the base structure secured to the foot

fitting
- the parts self-locate
- fixing and clamping the assembled unit to the foot fitting

20 - fixing the overhead conductor by way of a feeder clamp to the top fitting.
Embodiments of the outdoor sealing end are illustrated in the Figures, in which:

Fig. 1 shows a first form of embodiment of constant outer diameter:;
25  Fig. 2 shows another form of embodiment of stepped outer diameter;
Fig. 3 shows a form of embodiment having different external contours in the right-
hand and the left-hand half of the Figure, and
Fig. 4 shows two embodiments of a flange.
The sealing end according to the invention - for example, for a nominal voltage of

30 145kV and having a conductor cross-section of 1200 mm? - consists of an



30 145 kV and having a conductor cross-section of 1200 nm®2 - consists of an
-5 insulating body 50, preferably of casting resin, having inside it a
cavity 56. As shown in the lower region of the Figure, at the end of the
cable core (conductor 12 and conductor insulation 15) the arrangenent of
the field-control elenments 36 and insuldtMng elenments 51 is of a
construction known to the expert. 5 A high-voltage cable 10 is introduced

into the | ower j b h ' QAT Lekd aui res 11 of
t he cable 10 a;r\;sﬁli@w%j;tl)delfgﬁol, @rglféﬁéébg)ﬁ?fg:g?m% ?ﬂﬁim@mﬁllgﬁ%eelhsgg\;wgb ' t\éne f oot

part 20, whi chshewrsindiyeldwbyregiap obthei Figun,at theserdlof the cablercoses(corduetar 12f  a
mast. 10 As shown in Fig, 1, the dianmeter of the insulating nenber 50 is

kept to a nini ANGEONSelor 'inﬁ'tﬂé@ﬁtﬁ)Ihel%Eﬁ@gﬁﬂefﬁmfltmaﬁeld-mtralrﬂlm%nts3?1 and t he
i | ferer | 53 in Fig, 3), using t
vol t age: deponalnrieRis ApBENEET 16 2 Shicten Koo Tdomdts une for the entire

| ength of tde insulating body fromearth potential to high 15 voltage
potential. To influence an optinmum control effect, the layer thickness can

be applied i nAdiigh-eitage cabie ¢k isasterincedint the fowen flgichi of itk cUtdconsédlingn al |
operating states nevertheless lies below critical values. As nentioned,
the |ayer conpfhdfndheshieldiwiiesdiof thecabledQmreia alentiisapeantactwith thedlange 20

silicone enbeddjn terial,, O[. I 0t Q a substance or .exanpl e,

pol yet hyl ene) g@r{’géhréefBP‘e"%?\'ﬂtohW[“ﬁ 'ﬁ%)t?ﬂi’[yi"\‘?g Bﬁy'g{?éﬁ%f%ﬁpm’ﬁﬁ'@‘m PhI
llayer is |ocatggyfup the insulating body on the inside thereof, and the
shed plates are located on the control layer. 25 The insul ating body 50
can consistfgof two parts (51', 52") adhesively secured to one another and
having different material qualities, since the lower part 51' (fixing to
the foot fittABghewn indrg.ds thetdiameterof the insilatinganember 58liskeptto aminimamcabl e

- with, . d pl over i - J1s exposed to the surroundings
;ﬁgdﬁﬁgf r %)e S\lljmp{/ee{btfs gﬂp%:féangtrﬁ an %aﬁlcularly alsh in the lowe regl%n (see also reference J

numeral 53 in Fig. 3), using the voltage-dependent control layer 64. The control
layer runs for the entire length of the insulating body from earth potential to high-

15 voltage potential. To influence an optimum control effect, the layer thickness can be
applied in different thicknesses. The external field strength in all operating states
nevertheless lies below critical values.

As mentioned, the layer comprising ZnO microvaristors can be incorporated into a

20  silicone embedding material, or into a substance (for example, polyethylene)
compatible with the insulating body material. The control layer is located on the
insulating body on the inside thereof, and the shed plates are located on the control
layer.

25  The insulating body 50 can consist of two parts (51', 52") adhesively secured to one
another and having different material qualities, since the lower part 51' (fixing to the
foot fitting as far as the level of the contact element on the cable conductor) — with
no shed plate covering — is exposed to the surroundings and must be suitable for
outdoor use. The upper part 51” can consist of a simple material, since this region is

30  in any case covered with shed plates 62. For an embodiment with shed plates 62.1



out door use. The upper part 51" can consist of a sinple material, since
this regi'on is 30 in any case covered with shed plates 62. For an

enbodi ment with shed plates 62.1 down as far as the foot fitting, there is
| i kewi se an outer protective covering, so that a sinple grade of

i nsul ati ng body material can be used for - s region as well. The outer
contour 59 of the insulating body is preferably cylindrical for the entire

5 | engt h. Depea&hﬁlg?faaashﬁfa it ,nmgfé i§1H?év@iéé’agpé\lnjt%lﬂﬁ%@wv%rco%rﬁhdéoctﬂ?f rol

| ayer 64, the 1nsulating body c e desi gne ere i anmeters

(larger at thealsimipl®gradedf insdatingdsdy eatérial teh Beusedifdrihie réyon &alelf r ansi tion
t herebetween) (see Figs 2 and 3). The outer surface of the outdoor sealing

end 8 is covered with sheds 62 of RTV- silicone rubber or of LSR-silicone

conduct i ve. 1t TReAUBECordly B ohhe Dl et erabt P BBRRE et ace

coati ng, al il HAl dhai | i i i

enbedded n?f?’] rleefé1 rl?: dﬁﬁgﬁ@ggcﬁerﬁ@g qu'ggt%hﬁhgﬂﬁ%tﬁé;%@éb@d wfgi I_a{@thbé, ggvant age
of this constr instlating bady cahdt designed vithedifstentaidnaters\fakger af the BBttdn ahdie
cavity, electrical safety is maintained since the electrical field

conditions at teeeasingatikg topydth gnosical tmnsiﬁg@ﬂer&bey‘re@nmsee Eingha[ﬂ 3T.ge

hol d nbedded. i ' y 50 [ tact
S0t t ho | oweTTeACLTEREotE obfo0rSeag e ¥ isavessd Whhaaea62 o B TWakon ag.
» ; erna L .
el ectri ool 1y oBionkter SofbER Aot Hithet, e tnndh EE AN carly B8 €y b

seal ing ent) 2@onkhracted wiwrcédnductivet %_@ﬂ_bé@lfdvﬁieatb?@@ﬁduéﬁye%rmﬂﬂ cBhdetive cal
bushing 32 is arranged at the transition fromithe solid-volume base body

in the | ower rplgsma ceaingometabfot {sheetmetal)metallisationtooby B@tat fabrip smbeddedx posed
cabl e conductor int ower .part. The flow. o current fromthe cable
conductor 12 t & E§e l(il E%gc\égdfi'ggfé‘l'wﬂﬁgf e'Wé‘[t Hea énté%f’fég]'ﬁ comstisliier 17.
Preferably, di j - ' . for

t hat purp)c/)se b(ﬁalltq h@ﬁ%g%?@ﬁé%%@hc é?@@'ﬁ%ﬂ%c‘%&m%@@ﬁ%@ gmﬁgmé@sition
bet ween connecginge the efsttlicaliRIcsinditions staké RGR véitage FotehBal PPeeRtarbYinfigtans of

an O-

15
The contact holder embedded in the cast resin body 50 comprises the end contact
30 at the lower end of the current-carrying tube 32. The tube is taken as far as the
top fitting 70 and is fixed there. A mechanically and electrically sealed end guard 71
is mounted in the upper region of the sealing end.

20

The connection between cable conductor 12 and electrical bushing 32 is arranged at
the transition from the solid-volume base body in the lower region 53 to the cavity.
The connector 30 clamps the exposed cable conductor in the lower part. The flow of
current from the cable conductor 12 to the tube 32 is effected by way of the contact
25 holder 17. Preferably, displaceable contact or clamping elements are provided for
that purpose between cable conductor and electrical bushing. The transition
between connector 30 and contact laminations 42 can be sealed by means of an O-
ring.
The field control body 33 consists of silicone rubber and is located with its control
30  element 36 on the transition region from conductor insulation 14 and the end of the



ring. The field control body 33 consists of silicone rubber and is | ocated
with'its control 30 elenent 36 on the transition region from conductor
i-nsul ation 14 and the end of the -7 sem -conductive |layer 15. The advant age
of the invention lies in the construction _of an insulating body 50 with a
cylindrical outer profile 59. In its upper’ Tegion, the insulating body has
a constant outer dianeter over its length. In the |lower region (51), it

acconmodat es t Rgmf-bdilddctie Myep! S.W?ﬁrgnt?ﬁé o‘ the %bﬁtﬂ&@ﬂie@ﬁ fhe Eai?strfue@é\ dtar t 20

5 (flange). In the upper region sul ati ng y, a cavity

formed inside ianjnsutatieg bodyes0 withr 4 eytindrioal euitenirofiié 59.s Ivisngeedgiehahé ri cal |y
conductive. Air access to the cavit% Is possible. In the foot part, the

i nsul ati ng bodinsylatingbedyrhasaconstgel digmeteroveeitsdengtiat b the lower tegionl ange 20
on a supporting.fr.ame 29 (for ex | e C s-nmenber across i.nsul gting
posts 21). Alt 1%’&??‘%?8[’\91,0 ?ﬁé th%@@cq@r&wygﬁ qnﬁgs $%%Wﬁf§9n?%§1eﬁ%waga?9 be in
the formofg a | ; m ' {: to fit
thorein, Thi r{oRechan e lopetiabiolof i \REetig B S colliBela forpd e’

i nsul ati ng nentherinmértsarface SéSof whidheds raderet @legtrically dondidtive. Alvatcadss® e 53.
The metal ring 26 uysed for the earth connection can continue in use in this
const ructi on wcevilyiig Bossibleret er unchanged. Shed plates 62.1 (62.2) can be

present in the canbered region 53. The two Figs 4A and 4B show different
forns of a flange. Fixing of the insulating 20 body to the flange is

el oteany S PPt SR G ARG B o (dued @Rt il bebli g of A 91, o' O

the screws, the sai sse biase sdrlng el'emne 44

(see Fig. 30, ﬁangdmom@smonm?mme 291(for ram§i8] DEroS-mbmBer dcPdsd-ifsanting! body
are conpletely closed. The reference nuneral 24 (Fig. 3) denotes a

conductive copf¥e2ipiliermativalydhelowbrregioofof thednduteding hodynecandedy thedformnef ear t h
connection at the 25 cross: (see Fig. 3) is

enber 29. Jretal _rin
mount ed at t he 238kMeIRDrWhich F@h@%ﬂ“?%ﬁﬂ@ieihe fange %ﬁgherﬁmng 26 is brought
into contact with the earth connection 24 by a screw.
The right-hand half of Fig. 3 shows an embodiment of the insulating member with a
15 cambered thickening in the lower region 53. The metal ring 26 used for the earth
connection can continue in use in this construction with its diameter unchanged.

Shed plates 62.1 (62.2) can be present in the cambered region 53.

The two Figs 4A and 4B show different forms of a flange. Fixing of the insulating

20 body to the flange is effected by several screw connections 23 (Fig. 2 and Fig. 3).
By tightening the screws, the said assembly unit is biased by the spring elements 44
(see Fig. 3), so that voids present in the region of the field-control body are
completely closed. The reference numeral 24 (Fig. 3) denotes a conductive
connection from the surface of the insulating body to the earth connection at the

25  cross-member 29. A metal ring 26 (see Fig. 3) is mounted at the foot of the

insulating body. The metal ring 26 is brought into contact with the earth connection
24 by a screw,



Ref erence nunerals 8 Sealing end 10 H gh voltage cable 11 Shield wres of
the cable 12 Cable conductor 14 Conductor insulation 15 Seni-conductive
llayer on the cable insulation 16 Cable core 17 Contact hol der (clanping
el enent on cable conductor) 18 Cable fixing to foot fitting 20, 20", 20"
Foot fitting (flange) 21 Insulator 23 SclBesw connecti on of I nsul ati ng body
24 Earth connection 26 Metal ring (contact between outer sem -conductive

| ayer and earth potential) 29 CrosR-fgpégg r nnector (plug-in
connector) 32 Conductive stud or tu%e SI'—Jlue c'iiﬁgontrol body 34 El ectrode

36 Field-control funnel 42 Contact |am nations 44 Spring elenments 50
| nsul ati ng body 5§ 1' Se'éﬂng"en-HOp part/ bottom part 53 Lower region 54 |nner
surface 10  High voltage cable

11 Shield wires of the cable

12  Cable conductor

14 Conductor insulation

15 Semi-conductive layer on the cable insulation

16  Cable core

17 Contact holder (clamping element on cable conductor)

18  Cable fixing to foot fitting

20, 20, 20" Foot fitting (flange)

21 Insulator

23  Screw connection of insulating body

24  Earth connection

26 Metal ring (contact between outer semi-conductive layer and earth

potential)

29  Cross-member

30 Connector (plug-in connector)

32  Conductive stud or tube

33 Field-control body

34 Electrode

36 Field-control funnel

42  Contact laminations

44  Spring elements

50 Insulating body

51', 51" Top part/ bottom part

53  Lower region

54  Inner surface

56  Cavity

58  Conductive coating

59  Outer contour

62  Shed plates

62.1 Sheds in lower region (Fig. 3)

62.2 Sheds in middle part (Fig. 3)

64  Semi-conductive layer - external

65  Connection of semi-conductive layer to earth

70 Top fitting

71 End guard

72 Conductor fixing



56 Cavity 58 Conductive coating 59 Quter contour 62 Shed plates 62.1 Sheds
in lower Tegion (Fig. 3) 62.2 Sheds in mddle part (Fig. 3) 64

Sem - conductive | ayer - external 65 Connection of sem -conductive |ayer to
earth 70 Top fitting 71 End guard 72 Conductor fixing Clainms 1. Cable
sealing end (8), especially an outdoor sé& ing end for an electrical cable
(10) having a cabl e conductor (12), a cable insulator (14), a semi -
conductive layer (15) and a cable shiel di(ﬂgiﬂﬁl)’ wherein the sealing end
(8) is stayed at one end on a foot fitting 0), having neans (18) on the
foot fitting (20) for fixing the cable (10), having an electrical bushing

(32) inside the seaChhig s@élm\%n_(e%(&h@é’deﬁi%p]ﬁ% aﬂ?gdg)%bé@g \ﬁﬁﬁgar Jn%ec&rftgb;i?i)pg

of an electrical conductor th the bus means

el ectrical connedabler{1®fhaving axablecondiotdrdi2)ga ¢dble inbulaten(t4) a geptienti al ,
having an insulating body (50) and having nmeans (23) for fixing the
i nsul ati ng body (e90§uctive t/aM@r (lolandra eableshigiding (11).wrherain thetsealingl andt(8) is al

conductor (12). aeaat g ST BETRR: oLl ati ng body (50) 15 filled
fltting (20) Co tindmeas RoRineoof the ot) BOOTRARS Bl o ri 1 ng i s
reduced towards having an electrical bushing (32) inside the sealing end (8),

having a top fitting (70) for the fixing of an electrical conductor with the bushing

(32),

having means (30) for electrical connection of the cable shielding (11) to earth

potential,

having an insulating body (50) and

having means (23) for fixing the insulating body (50) to the foot fitting (20),

wherein the electrical bushing (32) is connected by way of contact elements (17,

30) to the cable conductor (12), characterised in that the insulating body (50) is

filled with material between the region of the fixing means (23) at the foot fitting

(20) to the level of the contact elements (17) and the filling is reduced towards

the top fitting (70), whereby an inner cavity (56) is formed, and in that the

surface of the insulating body (50) is covered with a voltage-dependent field-

controlling layer (64).

2. Cable sealing end according to claim 1, characterised in that the field-

controlling layer (64) is formed on the basis of microvaristors.

3. Cable sealing end according to claim 2, characterised in that ZnO
microvaristors are used as microvaristors.

4. Cable sealing end according to any one of the preceding claims,
characterised in that the field-controlling layer (64) extends over the entire length
of the insulating body (50).



the top fitting (70), whereby an inner cavity (56) is forned, and in that
the surface of the insulating body (50) is covered with a vol t age-dependent
field- controlling |ayer (64). 2. Cable sealing end according to claim1,
characterised in that the field- controlling layer (64) is forned on the
basis of mcrovaristors. 3. Cable seali ng%nd according to claim 2,
characterised in that ZnO mcrovaristors are used as m crovaristors. 4.

Cabl e seal ing end; asgi &d i T8,
characteri sed indjt'hat tﬁéednﬁq %ﬁdd%m &oP%KBH?%@@gB%E@H%Q?@nﬁ over the
entire |ength ofchataeterisedindihat tige ingating oy (501 danstfirldeto sedmmedseed
according to any one of the preceding clains, characterised in that the

i nsul ating body (@hanisalderaes enithesaaling endd®rmodat e mechani cal forces on
the sealing end (8). 6. Cable sealing end according to any one of the
preceding clains, characterised in that the connection (17, 30) between

cabl e conductor ( zéatﬁl’@gefalliﬁ &nd 8%o tagaﬁéb{m‘% B@ﬁg})%rcg?,jiﬂiﬁlgir ug-in

connection. 7. Cable se end accor cterised in

that the inner faheraclefded infthatitee combdtion (6 BOFSEtWEEScableceMdLstbl (18) &Rt | ng
(58). 8. Cable sealing end according to any one of the preceding clains,

characteri sed i n hushing {322 is inhe fam aba plugn ¢apopction. manuf act ured from casti ng
resin. 9. Cable sealing end according to any one of the preceding clains,
characterised in that the electrical bushing (32) is in the formof a tube.

character i sed i n it rs et eREaceBiilorRi B ot RO Rt RBes or (10

are contact | ami(B4itdf eescavity (56) carries a conductive coating (58).

8. Cable sealing end according to any one of the preceding claims,

characterised in that the insulating body (50) is manufactured from casting resin.

9. Cable sealing end according to any one of the preceding claims,
characterised in that the electrical bushing (32) is in the form of a tube.

10. Cable sealing end according to any one of the preceding claims,
characterised in that the contact elements (17) on the cable conductor (14) are
contact laminations.



