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TERMINATI ON FOR AN ELECTRI C CABLE The present invention relates to a

termnation for an electric cable, for nediumand high val; t he
type 5 WOPHHSISUt door use, exposed to air and possible p‘loéﬁgfgﬁﬁé&ggents

complete in all its parts before being-ttafsported to installation place
and suitable for connection to the electric cable w thout accessing into
the inside thereof. 10 ~For the purposes of the present invention, with
medi um and W S 2F & b0l tages in a range of from
10 kV to 24 . [UT e present invention, by
termnation 15 for an electric cable it is intended a device suitable to
connect an @'h@Ct{Ji'éséﬁ‘@l %ﬁ\%&f&{ex@l@ﬂ&é Oko aa ONﬁ‘dilﬁ&H:tmndlfUIoran for

exanpl e; this rmnatio rises.elec r|c n

bet ween thee&SSFé'lEor‘Fg% r Tﬁ War an éohﬁ'@ g%r%n %f“g%%m%%e

separ atgi on geansobedesen ude, ebcbesedt eto smfzacendf pcmsxkalm e DA USANGS

el thereg t’h% a"y .—%’i “{‘g g&?@&‘Elefoiledbhﬁﬁgelt%%@b&r@eaer
uctor

tensi on, suBff®RS® ton Finatton of this kind Tally
conpr i ses te Jamtchjdtatm@n plagentand %ﬁhlﬁ'—ﬁbhlﬁ afPRg %H’tq%“an d

control @ie@legﬁ cl 8aBigdy§endht adBegkeRbr ifithi ehe maiagutmrme
conpatible with dielectric strength features of the relevant elenments. A

known termnation for outdoor use is described in the publication "New
Pref abyg cat @'@rAQ:Q:ﬁS FRidRssd Do B4t Addpkyseft in@enssbn nkedtRompdihyl amd

Cabl es” (U g nd Transm ssion_an st r i but f esgnge ;4384 ogpages
224-232). ﬁégﬁ’er 'iﬁ =5h rﬁﬁl%%lge’éd]sﬁf)p%??ﬁt‘)tngb g%%‘? igngoﬁaerg °

i nsul ati ng dasmng Onkife tof 246r &&1 and moedtepr ovi ded with a 35 finned

surface. The electric cable devoid of its shield extends over t he whol e

| ength of the termnation up to the upper extremt,\{ erg |sfasctenedto
be supportedasy g purposes of the present invention, Dby termlna

15 for an electric cable it is intended a device suitable to
connect an electric cable to a bare conductor, an overhead

conductor for example; this termination comprises
electrical connecting means between the cable conductor and
the bare conductor and electrical separation means between
20 the outer surface of the cable and parts connected thereto,
generally at ground potential, and the elements under
tension, such as the bare conductor. A termination of this
kind génerally comprises. . a conductive element, an
insulating coating, and field control means able to produce
25 an electric field configuration compatible with dielectric

strength features of the relevant elements.

A known termination for outdoor use is described in the
‘publication “New Prefabricated Accessories for 64-154 kV

30 Crosslinked Polyethylene Cables” (Underground Transmission
and Distribution Conference, 15874, pages 224-232).

The termination comprises a supporting base for an outer
insulating casing made. of porcelain and provided with a
35 finned surface. The electric cable devoid of its shield
extends over the whole length of the termination up to the
upper extremity where it is fastened to be supported by the
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casi ng and where connection occurrs to a voltage shank and therefromto_ -
anot.her eve®smsot7i nstallation. A cylinder made of an epoxyPCT&FP$02063

i ncorporating a ground 5 el ectrode is assenbl ed about the el astomer ,
el enment and is fastened to the supporting base. The cylinder has a conical
shape matching that of the cone-shaped elenent inside it. The innstallation
further conprises the use of a spring 10 system acting on the | ower end
of blt he el alstcﬁa_@?.{ng?' fﬁ@n&ﬁ@:@et bagnalce&eﬁs %@u@%WJ§Mﬁ§§E§%aﬁﬂdahhe
cabl e insul gt,i on take ace .an so between t.he el enent and the epoxy
resin cyli ng:erféres%%stt‘g a:ﬂf%lr%?rt rfgleﬁte‘?&é‘él%qalgi_armt%bes and thus the risk
of electrical discharges. 15 The space inside the porcelain casing is
filled withgdnsylal e T rrg:P o e,

por cel ai n casi ng, i‘éﬂ@g. mlaéieof héﬁse [ ea‘lfjle?lggt f/.%go%-%gr%gg?z?ngaﬁ QL.gﬁgg
being part dHleriradm b9 ereembked Abswtkriche alastemprngliementpravd déd
with a soli cddtafe Ao Aind NAupyFthaad ByRe, | Tisd eafh fhaéRShad9a0BoRs cal

supporting 2 strugture--According to this solution the ternmination is
associ at ed W1iHPT MALG RSP h e Gene1hered S1amenh dmsigieddment .
For exanple, from publication "IEE Power Cables and 30

Accessori es . A0kV-180kY-, . Londo venber 1986, pages 238- 241, it .is
known a 661:51 %V;%\?gﬁ?[%aémf’erﬁ?’ﬁgg?%nc MRT 1565 'el%g& r Y€ cdbi e AnhFRAITE
ext ende overystiem wintlind ermt bhef lokert endi neft itdre Fastoner é¢hemsent so
solution, S{artidng ofLom . ON t e, co ti shield_ is
renoved over, a cert.aiph %enng f]ﬁ%{rsgg%ﬁangﬂgﬁe sgﬁez“"' end'1s c%lg ed&%)?% a
conducti ve insulation takes place and also between the element and the

epoxy resin cylinder, so as to avoid the presence of air

traces and thus the risk of electrical discharges. | |
15

The space inside the porcelain casing is filled with

insulating_oil.

The termination, due to the presence of a porcelain casing,
20 is of the self-bearing type and rests on a base being part
of a pyleon or the like. '

Also known are terminations provided with a solid insulator
of the overhead type instead of resting on a supporting

25 structure. According to this solution the termination is
associated with the structure by interposition of an
insulating element.

For example, from publication “IEE Power Cables and

30 Accessories 10kV-180kV”, London, November 1986, pages 238-
241, it is known a 66 kV voltage termination for an
electric cable which is extended over the whole length of
the termination. |

35 In this solution, starting from one cable end ‘the
semiconductive shield is removed over a certain length
thereof and the shield end is coated with a conductive
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sul at or portion is_cdvered. On the area where the éﬂ& %9 i s -cut
of .
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el ectric cable of smaller diameter. The final cable portion to be encl osed
35 term nation conprises the cable conductor, followed at a
ARt additidayal Eheinkablel aiube idetdieth diéposeadsedomtndticéi ve

within the
‘certann d
| ayer and t

15

20

5 and resistive elements  are applied, whi-ch t ubes

y associated with the cable conductor -reduce el ectrical stresses
in the area where the shield is cut off. 10 An addi tional shrinkable tube
posed about the innernost tubes of same type and about the cable

paiheNunthe QW enERI kbR ARN S8S cRWeiregul ating profile close

e cutting-off end of the Cable shield. A plurality of fins of
able insulating material is then fitted on the outer tube. 20
bat ithe atreat whertecrtheakhdeldquiss | Eued ofifigr Keest séhtiwklabhe

' echni gue are requl red.and_accura tent {.on ils
HABebe R it G S E a8 B A B e B AP b SR AL
bndg t hresdisgtioeof teHememts nmedrens apmlhiatht | orwhighie, tigbesde
QL di t 5 | NkAge nj a -NS,-Hgyed 0
G A R R R T e T R TR
elpetaical preXesRes with thenaxgs 3there sthepskiRildt HE j Gkket
gdrby slipping off the mandrel onto a previously prepared

Egngghggg'tubes of same type and about the cable insuylator

portion.

The outermost tube comprises an insulating profile close to
the cutting-off end of the cable shield.

A plurality of fins of heat-shrinkable insulating material
is then fitted on the outer tube.

For installation of the termination gqualified workers

.skilled in heat-shrinking technique are required and

25

accuracy, attention to details and cleanliness in all steps
are needed.

‘Patent WO 91/16564, in its part describing the state of the

art, mentions terminations made, as the previous one,

~according to heat-shrinkage technique, and explains how to

_ avoid that technique by making use of a suitable mandrel on

30

35

which a jacket of elastomer material provided with finnings
is expanded; the jacket is contracted by slipping off the
mandrel onto a previously prepared electric cable of
smaller diameter.

The final cable portion to Dbe enclosed within <the
termination comprises the cable conductor, followed at a
certain distance by the insulator devoid of a
semiconductive layer and the shield.

I ch a | acket
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assenbl i ng, nade of a material fornulated so as to reduce stresses .
othermn§ﬁoggﬁé at . the end of the sen1conductlvePC1©§%$ntth|s 5

wi ndi ng '1's”appli ed on the senlconductlve | ayer and the insulator.
~Alternatively, provision may be nmade foréa layer intended for reducing sai d
stresses within the inner insulating 10 j acket, by coextrusion or
rolling for exanple. The upper end of the conductor is associated with a
flat clanp provided with a hole. 15 To nake slipping the mandrel off
easier,- a plurality of ribs may be provided on which the el astoner jacket
rests, and &l tebuharuwénding Lsbipacantothdthvecrrble assenbihed mmmddel ofs

di sposed Wi 4 ik ﬁla@.StPcS‘Rﬁui tsab% tHe reBuce CHEs5sE0doRAEKARE

al ready '~ arrange part he term nation. The jacket tw sti.ng on
t he rrandrem;aéwtta%s ‘%lee |€ms%| cceﬁqt ther e SEHGOBRUCHE Vil hd 3/ it hEbdEndr el

sl i ppi pg of findhegehls cappliRadconh r &Hd OBefficbhBurgsiket Dayéhe =zabl enend
portion. 25, AIng nown are termnations for electric cables in which the

electric cabPE'1&Phserted only partially into the termination instead of
extending up to the shank connecting to the overhead |ine or other electric

installatio 3 np f. _such _sel f.- be g rmn il bed
npatent cObFEEarT rEbp beEoR e 7Y e daall folnd | Fekff, 15HA%EE,
this sol utibey tiedwtind risaidabstressesoppbthin Lhg vdmnss nnnsnéﬁ:vtme
term pgtiony gokLANCEy, 3BGek P Sl 85184 Crolling for example.

The upper end of the conductor is associated with a flat
clamp provided with a hole.

15 To make slipping the mandrel off easier, a plurality of
ribs may be provided on which the elastomer jacket rests,
and also the use of a lubricant between the ribs.

The mandrel is disposed with its elastomer jacket about the

20 cable end portion already arranged to be part of the
termination. The jacket twisting on the mandrel facilitates
the lubricant spreading on the ribs and the mandrel
slipping off, thereby causing contraction of the jacket on
the cable end portion. |

25 | |
Also known are terminations for electric cables in which
the electric cable is inserted only partially into the
termination instead of extending up to the shank connecting
to the overhead line or other electric installation.

30 ' _
One example of such self-bearing termination is described

. in patent application EP 95 101 338.2 of the Applicant

itself.

35 In this solution, the electric cable is stopped at a given
point from the termination entrance and the electric
connection over the whole length which is required to reach



connection over the whole length which is required to reach WO 98/ 45917
PCT/ EP98/ 02063 -5- the overhead |ine is acconplished by Qﬁﬁggg :
conduct %8458 ent . The conductive el ement is external Iy provi deg with-a
finned 5 elastomer layer and is supperted by an insul ating base preferably
wade of an epoxy resin resting on a supporting elenment. The assenbly
consisting of the epoxy resin base and the 10 conductive elenent makes
the termination of the self- bearing tyge In particular, the assenbly
consi sti ngthe oNerdsad lias nshaecomplisked By dTesAsues o LPRIRFEITR i ngs
the el ectrigtement. field to the termnation surface to a value conpatible
with the dielectric strength of air and is |Iong enough to forma |leak |ine
adapted to resist discharges. The electric cable at a given distance from
the term ngheotoRBucti®Bt EYementdapr iem@ﬁfalltyh@rdihjdédj vhﬂa'viaﬂgfiﬁmad

I nsul gt or ered; at the shjel.d cutting off, electric field co
neansgare ﬁ? ¥8@8rmh T oi%t 5f %VE%??E%% XY c8fte éﬂﬁu%ﬁtﬁﬁger 184

i nsul at or wseferabdygmader ick 4m epexyr inesire| xestingsonomaudpertvind t he
el ectrical ostfepgth of the 25 enpl oyed materials and the surroundi ng:

air. The epoxy resin base conprises a cone-shaped cavity on which the end
portion of the insulator of the field control neans rests. 30 A suitable

Spring arrepgeylenISheschbeseon aﬂsﬂ the idpdshat QésQﬁerbalée agaanstnd he
cone- §haped s rface of the resin base in such a nanner th

t
 ncotBor nt FeRABFELYE pebBReRt naxpals%%urtla%t VPR LR R 7 ackRLET ¢ he
bearing type.

In particular, the assembly consisting of the epoxy resin
base and the rigid conductive element brings the electric

15 field to the termination surface to a value compatible with
the dielectric strength of air and is long enough to form a
leak line adapted to.resist discharges.

The electric cable at a given distance from the termination
20 entry is deprived of the shield 1leaving the insulator
uncovered; at the shield cutting off, electric field
control means are provided which consist of a deflecting
cone and an upper insulator useful to give rise to electric
field values cowpatible with the electrical strength of the

25 ' employed materials and the surrounding air.

The epoxy resin base comprises a cone-shaped cavity on
which the end portion of the insulator of the field control

means rests.

30
A suitable spring arrangement pushes the cone and the
insulator over it against the cone-shaped surface of the
resin base in such a manner that no incorporation of air
bubbles may occur between the contact surfaces of the
35 different parts, which as known may bring about risks of

electrical discharges.



35 different parts, which as known may bring about risks of electrical.

di schar ges. -5a- WD 97/09762 discloses a cable termnation for a hlgh-
vol t age W#i/4891Msul ated by a solid insulating materi al WRE TEP302080 g to
connect the cable with an insulated canggctor. Wth a particul ar
arrangenent of electrical 5 couplings and field-controlling el enents

bet ween the cabl e conductor and the insul ated conductor, this device all ows
arapid and |eakage-free installation forming a closed current path
wi thout thefhe skapplicashoveas Thatedevithati,s pyi narirdangingeven ¢abolgh

not _excl Usidtalitlac ;s e AR d 0 G f@g?a@wqoef&oé xgeir@%éﬁﬁ@ed

cabl es Wi t gas-insu evi ces. i cul ar
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for 0Utd00m¥€¥hﬁﬁbﬂé|H§t%%h%@ctlodWQé%¥ﬂ§9EZble subsequently, using
- PCT/ EP98/ 02063 - 6-, The Applicant -has noted that, by arranging a cabl e

terni mat i orf TBIRA QR}|hu%FFl??sﬁ&u¥%PRkﬁﬁwEeBEPhﬁuﬁﬁu NGk oW} ERin
support and:hlsesttmcﬁr@nteehﬁhba/l cnﬁbwlléchUbft h&eoﬁ&fsﬂiam:@fn QW,C'[ i on
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reliability of the operating asse an be 1 ncrease hin the scope
of tH'é)present i nvention it has been found

Within the scope of the present invention it has been found

in particular that a termination having a portlon
substantially of the same size of the cable for which the
termination is intended, allowed to readily connect, by
15 means of known techniques, the termination itself to the
cable;. whereas all assembling operations and technical
tests on the termination could be carried out at the
factory, in a cont'rolled environment and by a qualified
staff, without requiring to perform these operations in the
20 = field or by the customer.. '

In a first aspect, the 1nventlon relates to a termination
assembly for an electric cable, comprising:
- a termination having a conductive element and an
25 insulating covering extended over it and
- means for connection to an electric cable,
characterized in that . _ |
- said termination comprises a connecting portion
- comprising a conductor and an insulating covering
30 coaxial thereto, having a substantially cylindrical
configuration and predetermined lengths and diameters,
and ' '
~ said connecting means comprise a joining assembly which
connects said connecting portion of the termination with
35 one end of said electric cable, '
wherein said predetermiﬁed' lengths and diameters are
compatible with said joining assembly.



-in particular that a ternination having a portion substantially of the sane

size of t for which the termination is intended, TR readily
connect, \Eég%??dﬁ means of known techni ques, the term nat ?%én |ts/e0I§(18;3to t-he
.cabl e, whereas all assenbling operations &nd technical tests on the h
teérmnation could be carried out at the factory, in a controlled
environment and by a qualified staff, without requiring to performthese
operations in the 20 field or by the custoner. In a first aspect, the
invention relates to a termnation assenbly for an electric cable,
Conp[ising: Inaatgmmﬁuﬂﬁaﬂ1émbddiméh&pgﬁuﬁaiiﬁsﬁ%&ﬁﬁﬁg areaindd of the

I nsulating c L g, e ver it _and - ans f.or. connection to an

el ectric cabﬁés&gﬂgFgébeﬁaﬁéfﬁﬁ$ﬁr%ﬁ.195“&§E&n91Rﬁ¢Hn Y sH Wﬁﬁﬁﬁi%@@

a . connecti fRgnnegsirnowitbnpni sihgr suppomddogostrapturan insul ating,
covering 30 - coaxial thereto, having a substantially cylindrical
configuration and predeterm ned. | engths and di aneters, and - said

connecti ng mMEREnPAEEASMLEE  a SE3Ghi SRANRAEIRT yPORE EPR cOfinSais Stgxmimatiian i ng
portion of tbempeisesatdnentit bo¥tion of0Ngafdd Rhdritdvdl eglbhentabl gy
wherein said .gredetfrningép engths and dianeters are conpatible wth
sai d j oi ni ng®388etBFY3tINHPIRY 15917

PCT/ EP98/ 02063 -7- In a preferred enbodi nent, said insulating covering of

W th about e PorEadBlyho" BHiAT 18 g D herRP Y, " RS | gL
portion of s@fEneekin@apPpohion of the termination and one end of said
electric cable comprises an electric connection element,

joining a conductor of said electric cable and said

conductive element of said termination, and a prefabricated

15 flexible joint covering said electric connection element

and a portion of said connecting portion of the termination

and of said end of said electric cable.

In another -aspect, the present invention relates to a

20 termination for an -electric cable of predetermined
diameter, comprising:

- a conductive element longitudinaily extended between one
lower extremity and one upper extremity,
- a conductive shank connected to said upper extremity of

25 said conductive element, adépted to connect the

| termination to an electric installation,
- an insulating body surrounding said conductive element,
- a casing of insulating material about said insulating
body, ' '

30 - field control means included in said casing,
characterized in that said conductive element comprises a
substantially cylindrical portion including said lower
extremity, and said insulating body comprises a portion
surrounding said lower extremity of the conductive element,

35° having an outer cylindrical surface coaxial with said
substantially cylindrical portion of said conductive
element. ”



conprises an end portion of said conductive el enent and said insul ating
body. 10 Preferably, - said j oi ni ng assenbl y connect i ng sai d
connect i W 9a58370n of the term nati on and one end of sai FPEI/ERIZY3cabl e
conprises an electric connection elenentg joining a conductor of said '

el ectric cable and said conductive el enent of said termnation, and a
prefabricated 15 flexible joint covering said electric connection

el enent. and a portion of said connecting portion of the ternination and of
said end of said electric cable. In another aspect, the present i nvention:

relates to 2 nat for | e redet.er m ned
di anet er, CgﬂpgartlE%EEE a comﬁﬁﬁ%%ﬁ?eﬁ%ﬂnﬁﬁéxoﬁﬁW ﬁﬁ?ﬁﬁl?y 8%@8&&%Ye

bet ween oneCPéﬁkngexﬁﬁéﬁhﬂ?dandvene apperedeteemingd - langthduofi veadldank
connect ed t@o§@i9n“%ﬁ%&d§ﬂ&ﬁﬁ tohdf 16wer extfﬁﬁ#@beﬂﬂg?ﬁel%%nd%%%m%g

: adapteg connect the termnation to an e ation
i nsul afi ng %%ﬁ?e’é"&rr(ﬁﬂﬁ%esa?—‘a congtitute aarmedectrig cshiend opbout

i nsul ati ng tAé ecbRBuabOUE SBéMenPSEasing body, 30 - field control
means included in said casing, characterized in that said conductive

el enent conprises a substantially cylindrical portion including said |ower
extrem ty, Brelfewaldlynsskdd r@.é:)niiyccﬁﬁ’pbilser%aaasooﬁ'é OlnS Usdtiek ngrisai d

I t h d h t

ool ol oo a4 PonaRer SRUELL g, METERL 1R at Y Wby 201 ar cal
portidh of said conductive el enent. WO 98/ 45917 ' _
PCT/EP98/02ﬂ§3a §ref@r9éatéﬁﬂéé{meﬁé'Qaiasfiéia”90999¥1C8€B£§$88m5rise

conductive
a field deflecting element of semiconductive elastomeric

material.

15 Preferably, said conductive coating on the insulating body
comprises a paint layer filled with conductive fillers.

Preferably, said insulating body comprises means for
connection to an outer supporting structure.

20
In particular, said connecting means comprise a flange
transverse to the longitudinal axis of the termination
comprising a supporting surface for the terminal to the
supportlng structure.

25 .
Preferably, in an aspect of the present invention, said
conductive element and said insulating body constitute a
substantially rigid - assembly,' adapted to resist a
Predetermined transverse stress. -

30 |
Preferably, said casing of insulating material about said
insulating body comprises a portion of elastomeric material
adhering to the insulating body or elastically tightened on
the insulating body.

35
Preferably said casing of insulating material comprises an
outer part provided with a finned surface; preferably said



coating extended over a predetermined length of said portion
surrounding.-the | ower extremty of the conductive 5 ele 98/020 i tabl e
to constWOPBESHA el ectric shield about the conductive el |f§é#f. ]
Preferably, said field control nmeans ared n contact with said conductive-®
coating of the insulating body. 10 In a preferred enbodi nent said field
control neans conprise a field deflecting el enent. of sem conductive
el astoneric material. 15 Preferably, said conductive coating on the
i nsul ati ng loodercopprt sedth pai dinnederstrfacel werisisssdueti ve matesial
Preferably, 13iithg ReN:iFonRRnRAdY Xe2N38% Means for connection to an outer
supporting structure. 20 In particular, said connecting nmeans conprise a
flange transverse to the longitudinal axis of the term nation conprising a
SUpPO”ing gwr f ace ﬁ%féf%?er_h%@@' ditenthe ssaqnprtf:tfﬁsst(rjpatru(rje.oQS the
Prefer y, ._in.an.aspect of .t.he present invention I d.,conductive

® g LAE

el enent and 1854 3D adSRETVY cORSPFPRT2teS suBst K0 | grgment
assenbly, eddsptiedllyt o pusiesdst aloagpr edet er dowest t rpostviese stfr esshe 30

Preferably, .sai i.ng I ngul at | tersial ahaut saihdct syl atlng; hody
conpri ses al%%kdtiia%%%gpgﬁégt o%r%éﬂn%cgi g’lrltgldhgrl ngct 0 The insulatl :hggbody
or el asti cafppliieghtenstieoAnsid atiogl dodyqg fiogmyna3snpedeestasioy sddied basi ng
of insulating material conprises an outer part provided with a finned
surface; preferably said, ) . . .

10 In a particular embodiment, said insulating body
incorporates a deflecting element in the lower part thereof
and said insulating casing is formed of a £finned tube
elastically and directly fitted on the outer surface of the
insulating body. '

15
In a further aspect, the present invention relates to a
method of connecting an electric cable, comprising an
electric conductor, an insulating covering and a shield
disposed about said conductor, tc a bare conductor,

20 characterized in that it comprises the steps of:

suitably arranging a termination comprising a conductive
element, an insulating body about said conductive
element, a casing of insulating material on said
insulating body and a conductive shank connected to a
25 first extremity of said conductive element; '
- arranging a conductive coating adapted to form an
‘electric shield over a predetermined extent of the lower
portion of the insulating body, |
- providing electric field control means at an extremity
30 - of said conductive coating of said ingulating body,
and- subsequently
- carrying out a mechanical and electric connection
between a second'extrémity of the conductive element of
the termination and the cable conductor,
35 - insulating said mechanical and electric connection,;
- connecting the cable shield to said conductive coating

of the termination.
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part with a finned surface consists of a material having environnental .
resi stanwe.sslsor7a preferred enmbodiment, said first REWEPIH20Bhe 5
insul ating assenbly incorporates a_ | ecting elenent elastically - - .
pushed along the I|ower portion of e insulating body in contact with
the conductive coating applied to the insulating body formng an electric
shield. 10 In a particular enbodi nent sai d i nsul ati ng body .-
i ncorporates a deflecting elenent in the | ower part thereof and said

i nsul ating ,casing, is formed of finned tube el astigal and directl
fitted on thes ﬁ’fg}P{%m%ﬁ‘@e r‘b?otrﬁfg ?hs ?‘:ﬁ i’rfbveifberd’ﬁn 1%“##%% TPEREHS58pect |
t he presentthavshépoofr mkahesitalaynebhadctahg eaddedhsndatang bbdyt tioc

cabl e, -conprisi] e | onductor, an insulating covering and a
shield disg%ségbﬂgﬁgﬁﬁg %g%%éﬁgﬁﬁductor, to a bare conductor, 20 -

characberized in that it conprises the steps of: - suitably arranging a

term nati OnpEOFPELBIPY &L AYELbYe oF elRBh1at ffly 15334l ahddWhanPogy aaBout
said conductive elenent, a casi'ng_of insulating material on said .

i nsul ati ng PERGEERE SLRRREON 28R aFPIESFdA% dtRe Sabse shicld, with
extremty ofabai dcemiddidttivee adei®iig - ol I Al NOt&rmdiEtiTon Ve conpliige
adapted to forman electric shield o%§{ a predeterm ned %%tenttof %he | ower
‘portion of TRRIYHRAI a¥i mP Ry, CVehr Vi My & e SFEE PR ontPol Sfadns at
an exlfem twedfanical ofansai celooritict i veonpetiagnof bedweenns ik at srgobddy,
~and subsequgpt s GALEYI (oTI\ N ani I rj L0
between a seco%lé(dmé?(?r'éﬁi 'tt?gof t'dgldggn uc%%’keerg{]gongnﬁﬁ%f tgﬁggﬁgg%aﬁatgpgn and
the cabl e ceRiuedle ggnductorjnpsuyl ating sai d mechanical and electric
connecti on, i

In a particular embodiment, said step of arranging a

15 conductive coating adapted to form an electric shield over
a predetermined extent of the 1lower portion of the
insulating body comprises applying a semiconductive paint
to the insulating body. '

20 Preferably, said electric field control means have at least
one portion pressed on the conductive coating of the
insulating body. ' |

In a preferred embodiment said casing is elastically fitted
25  about said insulating body.

In particular, in accordance with the wmethod of the
invention, said steps of:

suitably arranging a termination comprising a conductive
30 element, an insulating body about said conductive
~element, a casing of insulating material on said
insulating body and a conductive shank connected to a

first extremity of said conductive element;
- arranging a conductive coating adaptéd to form an
35 electric shield over a predetermined extent of the lower

portion of the insulating body,

- disposing electric_field control means at an extremity



-~ connecting the cable shield to said conductive coating of the

term nati on. WD 98/ 45917 ;

PCT/ EPOSWE2B63°L7 10 - Preferably, the nethod of the i nvenPFERE TP Her ]
conprises the step of mechanically conneglting said insulating body to a
supporting structure. 5 Preferably, said steps of insulating.said
mechani cal and el ectric connection and connecting the cable shield with

said conductive coating of the termnation conprise applying a joint-'
over the area o ressigbretindpatsvwsaiapatoing afectedd daisulatdne Ry
connection feiweehri&q SGEORE &4id CPht¥of) bBEorendueiiata «4iRenés Otnkhe

termnation and the cable conductor. In a particular enbodi nent, said step
of arrangi nfFermanationhdudhe il ng adapted to forman electric shield
over a predeterm ned extent of the |lower portion of the insulating body

“conprises appl ying.a sem conductive [ to_t he_i.nsul ati body. 20
Preferébly}€%§%F€§€;%¢iEh?i8?& EanggI&ﬁﬁaﬁgvﬁﬁﬁéogtﬁ%ﬁéﬁg%mSXBBF%FSﬁ
pressed on ttie corsbicbfvelecaringlay thatimgulstiidhgdonination paetfgingd
enbodi ment saj.d, casi ' I ically fifte . .4 L nsu I.Ag
body. 1n itk pepaietEve Bebeatng) did gfefhric TIRNY Sdtad) thBkhl

i nvention, <& dha digctsiry,- befianeainstaklatdiong a ternination conprising a
conductive 30 - element, an insulating body about said conductive
el ement, a casing of insula{ing material on said insulating body and. a

conductd ve SHaACTRFIRRERIVEBI aaf FHIthEX: ASRSCF oftR&RF fuctPYERELCRent ;

relates to a method of manufacturing a termination for an
electric cable characterized by the steps of:
- arranging a conductive element linearly extended over a
predetermined length, |
15 - applying an insulating body about the conductive
element, ' '
~ externally applying a conductive coating over a
predetermined extent to a‘portion of the insulating bedy
close to one of the 'éxtremities of the conductive
20 : element, | _
- applying electric field control means in electrical
contact with said cdnductive'coating, '
-~ disposing a casing of insulating material having a
predetermined surface extension over said insulating
- 25 body and over said electric field control means, in an
area corresponding to the extremity of said conductive
element and said electric field control means.

Further features will become more apparent from the
30 detailed description of some preferred embodiments of a
termination for an electric cable in accordance with the

present invention.

This description will be given hereinafter with reference
35 to the accompanying drawings, in which:

- Fig. 1 is a longitudinal sectional view of a termination

in accordance with the invention,.connected to an electric



- arranging a conductive coating adapted to. form an 35 electric -
shield over a predeterm ned extent of the |ower portion of the insulating’
body, - W 8M58ITng el ectric fi’ eld control neans at an extPEFERIB/02063\\O
98/ 45917 12 - PCT/ EP98/ 02063 - 11 - of..
sai d conductive coating of said insul ati ng body, are carried out at the
factory before installation of the termination in the field. 5

Preferably, the nethod of the invention further conprises the step of

el ectrical lgabBsting said term nation carrying said conductive covering and
electric field ntrgl neans_at.the. tor bef re| stallation. 1
accordance W tﬁgg fu(rgt her® asapec%ongﬁguéiggint ﬁtnla n r€1__ es®to ghﬁet hod
- of manuf actmlrmwgl%ticm mierte oshdwr fm Blectxjc cable characterized by the

£ g
steps of: -_affangy %&g%d&g{ayf)&éeﬁ@t 3148 | nsu,}%;&%‘érf'd‘%fgs agbout t he

predet er m ned_|"engt h, plyln an ati'n
conduct i ve el BEnt4 1is %x%‘é?%‘ﬁll 1n%1%)p$9¢ﬁ§°nal E‘bﬁﬂu@ ige a §§1f¥1ﬁ§lvgver

a predet er ranssiArdntos & ALY WF aind F&fﬁﬁ&ﬂ@drﬂ%ﬂ)qﬁb@ clpse to one of
the extremti e con uctj ve 20 . elenent, applying electric

S of _t
field cont rolfe arts § & i 1oANC B FiT wit T AT CHRAAG ek R ng, -
di sposing -a Fxga.smgshcms thrsuﬁaéldlgllmt edsnﬂiguhat/idﬁg iR @rpoeteon sed

"surface ext i%%eartlsoq_l q)f %atl ng ounscﬁ anOI}CELt}:[O'JTC;:%I and over said electric

field control™ nmeans, 11 an area orrelsp efxtremty of said
conduikd i ve el Edent Andisaial dbogitiudinadl dseohionhlneaimsy Rt t her fieat ur es

Wi || becomnBIE RN tad QRIS vs for verifying the operability of
the termination of Fig. 1;
- Fig. 8 is a 1longitudinal sectional wview of another
embodiment of an apparatus for checking the operability of
15 the termination of Fig. 1.

An example to carry out the invention is shown Fig. 1,

comprising a termination 1 associated with a supporting

structure 2, an electric cable 3 and connecting means 4.
20 between cable 3 and termination 1.

The upper end of the termination is connected to an
overhead line 3’, diagrammatically shown in Fig. 1 by a
dashed line. | | |
25
The electric . cable 2, generally for voltages included
between 60'and 500 kW (this voltage range being generally
designated as  ‘“high voltage” in the art) comprises a
conductor 5, for instance a copper cord, an extruded
30 insulator 6 and a semiconductive layer 7, stepwise removed

in its end portion for connection with joint 4.

Layer 7 forms the shield inside which the electric field
lines generated by the conductor S voltage are guided.

35
The electric cable can be of a different type with respect
to the exemplified one; for instance, it may have a layered



30 detail ed description of sone preferred enbodinents of a term nation

for an electric cable in accordance with the present |nvent|on %ﬁ

descri pt Wh9843917 be gi ven hereinafter with reference 35 g
aceonpanying drawings, in which: - Fig._1Js a |longitudi naI sect1 onal view
of. a termnation in accordance with the invention, connected to an electric
WD 98/ 45917 PCT/ EP98/ 02063 - 12 -
cable, - Fig. 2 is a longitudinal sectional view of the term nation al one

shown in Fi gstipctuFeg. radehoof pagetrai dr obapey. lZnimere eapdnqb&ﬂw@a:ile:fS
- Fig. 4is u S | O |.e . al t enbodi nent of a
detail of th‘ga%g?%%ag{%gggf‘gg&g.8?!;1 ¥£F‘Iﬁ’f’8g£%§§#§é\ﬁrﬁ§.ﬁgﬁ}ré§m of Fig. 1 in
an expanded scale; - Fig. 6 shows the field line configuration in a portion

of the ter”‘@é&h?ﬂa@ioﬁ'gl 1 pBepag CQRQMB'OQﬁ #¥9g. 2,F Ghetel Sitd
1 ongi t udi nall’é iectlona view of a first enbodi rrent of an ap arat us or

verifyifg t hilSPEFEBFRRL PemRATe Iver nFREPLBRe ofinF 3Ll 1/its FP@r efore
|-ongi t udi nal betagi @lﬁa&loc\ilaQWdOfwﬂwt Bﬁppeﬁbgdgnemru@fcu&& appahat &S d@ric

hecki h I 15 f _Fi le t
carry out trGePHGonti BRUPEISRSA EPRSUEELTENSLPBRRE 8.1 neRdE o P veen |
associ at ed wihé almqnpoandnngWenctamis 29,amel edt r thecabeembnanibn, an
connecting NBADS) 4t 2fly VEEN ,GARLS g waéﬁ% %:gu%dl e TQfengH@r ‘r%“d

of thetermnatlonls con cted to an © agr anmaf i cal
shown 1@ F,gcogdggtﬁvga§ﬁ@@1nm“;2zgpplled over ‘a predetermlned extent

of the outer lower portion of the insulating body 11, a
field control -element 13, a finned casing 14 of 1nsulat1ng
‘material, extended from the upper end 9 of the termination
in proximity to the termination portion to be associated
15 with the supporting struéture; in the example of Fig. 2, in
particular, the finned casing 14 extends up to covering
field contrxol element 13, which in turn is in contact with

the upper edge 15 of the conductive coating 12.

20 In the following, the expression “conductive element” means
either an element completely hadé of a conductive material,
of solid or tubular structure, flexurally rigid, or a
flexible conductive element made sufficiently rigid for the
purposes of the invention by further elements associated

25 therewith, as shown in the following, or any other
equivalent form, such as an element of dielectric material
with which a tubular conductive or conductive-made layer is
chemically or mechanically associated.

30 In some preferred embodiments the conductive element is of
metal material, such as steel, copper, aluminium or any
other metal of good electric conductivity.

- By field control element it is herein intended either a
35 suitably traced conductive body, usually designated as
electrode or deflector, currently made of a semiconductive

elastomeric_ material, incorporated into a body of



.The electric.cable 2, generally for voltages included between 60 and 500 kW
(this voltage range being generally designated as "high voltage" in the
art) Coqpﬁgﬁﬁﬁr? conductor 5, for instance a copper cordpcaEpesteaoseded 30

I nsul at or and a sem conductive layer 7, stepwise renoved in its end
portion for connection with joint 4. Lay®¥ 7 forns the shield inside which
the electric field lines generated by the conductor 5 voltage are gui ded.

35 The electric cable can be of a different type with respect to the

exenplified, nEQr i ve,a.layer 02063 WO
o8 5017 - 1yeitgrihe BRLRRIEL bpORaRet Rl Bl gaed el P KT Hekh
materi al sogked ediedtmid frelihsptadient nvkthiesacTephihdei damitsheera
shown in Fi gar@esyher ?xa'vrings_ gezgi't!t_li%tté/at ShaS CRYrRIRI v 1 (P TR S Bk 2l |
its parts before being associated with sapporting structure 2 and_electric
cabl e 3, coRFEPFE4Ng cndibe eleFerht Sgaddentndedr b&hfendt OGRS eANd

I oner gnds 8yst@mof debegheAMeBat tAB, samel pavpateNg body 11 adhering to the
conductive el enent, a-lg conductive coating 12 applied over a
predeterm ned extent of the outer |ower portion of the insulating body 11,
a field contThel tererdmatidid, campriibed eaashagkl4éokti thel aippey reaidemliaich

extended from t{!Sn Qgéé%e%gt?fetﬁgn&ag&:@i%?igf?hanefoéi Wiy Qde.s
- termnation portiron to pe assocl ate W t e sqpportlng structure;
in the exanphéwatrdiyy.fqx tanpaecticnl| avith hthei mi@ftais ngverhesderdddieup to

coverhgg fighd GO rohafk eABNY sl 3suppbhas bg”é | shif1 §OnLa M tRsthe
upper edge 15 of the conductive coating 12. 2 In the fol low ng, the
expressi on S&ERdGEFPy@SefeneNprdngafisharges due to “corona effect”.

According to a preferred embodiment, the insulating body 11
about the conductive element can be formed of a unitary
15 piece, as shown in the left-hand portion of Fig. 2, for
instance made of epoxy resin, optionally comprising fibres

or other fillers to increase mechanical strength.

Alternatively, according to an embodiment shown in the

20 right-hand portion of Fig. 2, the insulating body 11 is
made, for a first portion 1la, of an epoxy resin, and for
the remaining portion 11b of a layer 18 of insulating
elastomeric material, for instance EPR., silicone rubber or.
the like. |

25 _
Preferably, the unit formed by conductive element 8 and
insulating body 11 comprises the 'supporting elements .
intended for combining termination 1 with supporting
structure 2 shown in Fig. 1. -

30
As more clearly shown in the expanded view of Fig. 3, said
supporting elements are preferably made by casting the
insulating body in a single piece comprising a flange 19
placed at a distance of predetermined_value “a” from .the

35 lower extremity 10 of the termination; for example, for a
termination at 170 kV a value “a” of about 5'00' mm may be
appropriate. ' '



-ei ther an el-enent conpletely made of a conductive material, of solid or
tubul ar structure, flexurally rigid, or a flexible conductive el enent nade
suf fi ci emtd 98Msbyi d for the purposes of the invention by fEETHEPYE0&hent s
associ ated 25 therewith, as shown i the following, or .any other
‘equival ent form such as an el enent of c?‘el ectric material with which a

t ubul ar conductive or conductive-nmade |layer is chemically or nmechanically

associ ated. 30 In sone preferred enbodi nents the conductive elenment is

of metal material, such as steel copper, al um ni um or any other netal of

good electric conduct Ivity. f| eld control el emg it.is h(iI’EI n. i nt ended
ei ther a 35In thej raghy- htaPécéH’rté@ﬁHlRﬁl@%g body asﬁ?ﬂ‘&f“ﬁy

§EEPEFar?d  as

el ectrode Ofoﬂefllrgiﬂ%n@rb@ayl ylmdeeofp@rsmmn@Wm/e wigst aastied
mat-eri al , | hcor po

at I Qt.0. 1
PCT/ EP98/ 0230‘8%63' l‘ﬁif’ n%ﬂl ARy W"&? eatlcort’%JeSt V¥De ?gg‘ %esPé’r? FEE as
to keep thepkheesrrafi i, gpadsert wict the appeoptiglel @llderﬁ of, fdangendt®ri al

havi ng per rﬂnt)t%ﬂéﬂgrfﬂ Eggdygégvhgy vari abl e according to the electric

gradi ent, or S0 a condenser stem designed for the sane purpose.
The term nation conprises a shank 16 at the upper end which is connected to

t he Conductsaﬁ g%ré%%&u%ga@wt@ﬁegt%oo%mﬂéy EBanQQ@Ee(BdeDs wesh drfee

el ectric over I ne ; the shank 16 is surro b asq:eld
ring 17 of BuU&Fz34shiehfastes RIGHE AR NP RsPBe £3 © g’r‘?a%’f

Accordong teceupreteredagnbpewaenh, Fige nnsul ating body 11 about the
conductive elenent can be forned of a unitary 15  piece, as shown in the
| eft-hand portion of Fig. 2, for instance made of epoxy resin, optionally
conpri si.ng Thér esnducotifver dadtigrs 12 Appileéede teedHami &avexst P@h’@ttﬁn of

the insulating body is intended to constitute a shield
inside which the electric field lines are contained.
15 B |
Preferably, the conductive . coating is obtained by a
semiconductive paint applied both to the tubular portions
of insulating body 11 downstream and upstream of flange 19
and to the upper sﬁrface. of the flange itself; in omne
20  embodiment, the paint comprises a insulating resin filled
with conductive components, for instance an epoxy resin
filled with graphite; alternatively, a semiconductive
;t,aping wound tightly about the insulating body, a heat-
shrinkable elastic tube filled with carbon black, an
25 aluminium tube with a horizontal flange or another
equivalent solution édapted to form an electric -shield

about conductive element 8 may be provided.

Field control element 13 when the termination is in use is
30 intended for confining the distance of the electric field
lines emerging from upper edge 15 of cqnduétive coating 12
to values compatible with the strength of the surrounding

air.

35 According to the preferred embodiment of Fig. 2, the field
control element 13 comprises a deflecting body 26, of
semiconductive elastomeric material, incorporated into the



Al ternatively, according to an enbodi nent shown in the 20 right-hand
portion of Fig. 2, the insulating body 11.is made, for a first portion
1la, of &Jpo9geeyy resin, and for the renaining portion 11bPOT/ERIS/QRP&r 18 of
insul ating elastomeric material, for instance EPR, silicone rubber or the
like. 25 Preferably, the unit formed by ¢Bnducti ve el ement 8 and I nsul ati ng
body 11 conprises the supporting el enents intended for conbining
termnation 1 with supporting structure 2 shown in Fig. 1. 30 As nore

clearly shown. jn. th ded, i ey, of .Fj 1Sl Og BAPPOr t iRy eLgpepisqare
preferably Qgﬁéﬂ%y §8§F?§§ t%gyinéﬁlaffﬁgﬂﬁ§ﬁ§éﬁn % singl e piece conpr?sing
a flange 19 jmsadleting Pafintldnce of predeterm ned value "a" fromthe 35
| ower extremity 10 of the termnation; for exanple, for a termnation at

170 kV a val ue "a", of ahout 500 _mm pay be qggrqgniate. VI198/f5€%g
PCT/ EP98/ 0206®ulafsing | 5heRye | it - Hdhd RTINS Rty £7f aitPeRiag™"9
el enents 20 dlarstowadiat i hpehddyfdd anstpacei PRy (elewtomeixt badssheoh an

.. lines, whi i.n._this ex | e consi-st_of a ir_of Iie. es
2la, 21b, ;Néghﬁﬁf%ﬁ'ﬁﬁﬁ?y 5%it%?gﬁ§k§?%ﬁ f ané§919€g§§a%%ﬁo??%%y?%gérods
22. Said fastiemieng etxpelyse?), f udeheidcorfr i senswats ves dhid krxs, 24ap@

fasten pl at b Sef the s L LPEa10py St yShUESnducasvshown
in Fig. 1. %%h%o%%lﬁi\ﬁﬁoatzgngy%z ESBP?%E '?o t.heyl ower q%%rti%nugf Yhe

i nsul ating BIBpd.s faremiemnle comsEPRIbasgdshi@ns | Mafge candurtive by
electrig fielfidhen e Gonteided. -

By insulating blend it is herein meant an elastomeric blend
—‘having a resistivity substantially not lower than 101_2 Qcm;

by semiconductive blend it is herein meant an elastomeric

15 - blend having a resistivity substantially not exceeding 10*

Qcm.

Finned casing 14 is formed of an insulating material,
elastically fitted on sleeve 27. Altexrnatively, sleeve 27

20 itself may be provided with an outer finned surface, if the
constituting materiél is suitable  to the intended use

' conditions. In this case finned casing 14 forms one portion

of sleeve 27.

- 25 Finned insulating casing 14 is suitable to resist the
surrounding atmosphere, therefore it does not show, during
use, the so-called “trécking” phenomenon described in
standard IBC 1108, 1992 as an irreversible degradation of
the insulating material surface, involving formation of

30 conductive paths even in dry conditioms.

According to the embodiment of Fig. 2 the finned insulating
casing 14 extends until it covers the lower portion of
deflecting cone 26; in other embodiments of the invention
35 the casing could ektend in a different manner from that
shown in the figure, depending on specific' use

requirements.



15 Preferably, the conductive coating is obtained by a sem conductive paint

applied both to the tubular portions of insulating body 1 m and
upst rean™s¥ 2§458¥ge 19 and to the upper surface of the flakﬁg&%@&ﬁo&

one 20 enbodi nent, the paint conprises7a-insulating resin filled wi t h
conductive conponents, for instance an epoxy resin filled wth graphite;
alternatively, a sem conductive taping wound tightly about the insulating
body, a heat- shrinkable elastic tube filled with carbon black, an 25
alumnium tube wth a horizontal flange or another equival ent

sol uti on ad@lsaged 4055000 a0 gbeohil Cordbb@l fe POl COREUGEVA rRItaBH 8nMay

be provi ded leld control elenent (13 when the term ngtlon kS, I n . use |1§_| 30
g

i nt ended f oEhd&nfiiguwe t ReraFssAmidagt EPetdose: 9%t FP8I FauHIREHR% P

from upper @d%e 35a0€ Qﬁ@‘i’éﬁttleﬂebgoﬁh'en@air% refédlenes emmpairisil e with the
strength of the surrounding air 5 According to the preferred enbodi nent

- of Fi g 2, the field control elenent 13 conprises a deflecting body 26, of
semi conduct fye ellmst osmbodimener i of, iumipmaimd i showhhein \Ri998/ 44917

PCT/ EP98/ 02063 t.
covering i nHiEaLe %&ngocﬁlo r1 g;tﬁl 9{2: ras evgfégéatde@qecc?r%st Riviss *hy

an insul atRag 5 el astoneric bl end, forﬂlnstance EPR (el astomer based on
an et hyl ene-propyl ene copol ymer, or an ethyl ene-propyl ene- diene
terpolyner), devoid of _conductive fillers and def] ect body.

ng 6.is
const Hut ed IBFuAagdngc ARfYcti Ve HRRALOIPBF LRy SRpWHA FBFe e‘éieﬁ‘Féﬁﬁeﬂade
conductive Bprl@nsuladibe) vddekifilhetie embodiment of Fig. 1, can be

formed of a unitary piece, preferably made either of an
epoxy resin reinforced with fibres or similar fillers, or
of another insulating material, as shown in the left-hand

15 side of Fig. 4; alternatively, as shown in the right-hand
side of Fig..4, it may consist of a lower part 11‘a made of
an insulating material, for example an epoxy resin, and of
an upper part 11‘'b made of a layer of elastomeric
insulating material, for instance EPR.

20

' In both the above solutions a finned insulatihg casing 14

is present, which is of substantially tubular form, having
a low thickheés, made of an elastomeric material associated
with the inner cylindrical resin surface of the insulating

25 body. Conveniently, this casing, besides giving a
sufficiently extended finned surface so as to avoid surface
discharge phenomena; offers a protection to the insulating
body against weatherlng agents, such as humidity and the o

_ like.

30 . _
By way of example, with reference to measurements shown in
Fig. 2, and correspondingly as regards the embodiment of
Fig. 4, for a termination up to 170 kV there is an overall
height H between the shank and the lower extremity of about

35 2500 mm, indicating with H the sum between the already
mentioned distance “a” equal to about 500 mm and the
distance “h” between shank 16' and the upper surface of



By insulating blend it is herei n meant an el astoneric blend having a

. resistivity substantially not | ower than 10[err] [ err}em- by sem conductive
bl end it wootsei n neant an el astoneric 15 . bl end havi ngCwEPSS#02863 Vi ty
substantially not exceeding 10[err] [err]cm Finned casing 14 is forned--of
an insulating material, elastically fift 8 on sleeve 27. Al ternatively,
sleeve 27 20 = itself may be provided with an-outer finned surface, if the
constituting material is suitable to the intended use conditions. In this

case finned gasmdy g, QB e aE&HtIﬂ %@5 o eeve 27. 25 Fi nned

I nsul ati ng ca5|ng 14 7% suitable resist the surroundlng at nospher e,
therefore it does not show, during use the so-called "tracki ng" phenonenon

descri bed i Waﬁlmdam'd 1 BCadte9mi ih882b§6 e lfécﬁi/ﬂeﬁﬁéﬂt.e &egsadal boaneiyt he

insul-ating material surfac i nvol yi ng .f or ion of 30 conducti ve paths
even in dry ‘eondrty o?\%arﬁcglﬁf’ﬁl ﬁ&c\[ﬁo g%& fenf Spdery tengipnifraed

i nsul at8 ng dEsinoge 1418xt armqilan:leld | twittlyer ghthe dupwrmig | ogtohicture,

defl ecti ng i ren of _t i nvent i on 35 t he aS| ng

coul d ext engﬁl n &Gicfdfj’fqép &%{ rranner ?r 0 h%f’rgﬁ()v\ﬁn Suﬁ: 3 HRAnRgy gEﬁg

depending e fipeedfismrfagse q%qgasengntle& may \\§i98/ ma to a leak

PCT/ EP98/ 02063 e sWhtadlidd td as,lgﬁ Qﬂ r?’e%t H.ermnation;
ose of the termnation of

in this figure parts simlar to lg. 2 are
i ndi cated by the sane reference nunbers 51n the enbodinent of

term nation Irshens deRcriibRd ekamplbel) athag ROt 13F iheOr POSR! @S rid i g
defl ecting eI necntw?o% —

Value “a” is determined by the requirement of having a

sufficient available space under the flange 19 in order to
15 be able to validly carry out an electric or mechanical

connection between the termination and the electric cable.

For this purpose, the unit formed by the conductive element
and the insulating body is already suitably arranged for a
20 subsequent connection with the electric cable. '

In particular, as shown in Fig. 3, conductive element 8
~has, in proximity to its lower extremity, a portion 10a not
covered by insulating body 11; in turn, insulating body 11

25 " is provided with an annular groove 28, the whole being
suitable to allow an easy connection with the cable, as
- explained in the following.

In the embodiment shown in Figs. 1 to 3, advantageously the

30 diameter of the cylindrical'portion of the insulating body
in correspondence with its portion dispdsed above flange
10, has a value greater than that of the corresponding
extension under the flange itself.

35 Additionally, as shown in Fig. 3, also the diameter of
conductive element 8 in correspondence with its part 8a
disposed above flange 19, is a value greater than that of



10  Insulating body 11', anal ogously to what already described for

i nsul ating body 11 in the enbodi nent of Fig. 1, can be forned of a unitary
pi ece, pwofegmsthty nmade either of an epoxy resin reinfor cEWERNOLBr es or

simlar fillers, or of another |nsulat|? material, as shown in-.the T

| eft-hand 15° side of Fig. 4; alternatively, as shomn in the right-hand

side of Fig. 4, it may consist of a lower part 11'a nade of_an I nsul ating

material, for exanple an epoxy resin, and of an upper part |l'b made of a

layer of eliasd udtds Mr@é'é}&éf%ﬂ{ﬂ ab Uriied tSiaANEEakR 128l N, both the
above sol utions a flnned i nsul ating casing 14 is present, which is of

substantially tubular form having a |ow thickness, nade of. an el astoneric
mat eri al asaocuhiedwayththbesenﬁebeaﬁlugﬂuapﬂbﬂmxny1dﬂrtheecohduhelve

‘insul ating 5- nveni ent| th| C esi.de |V|ng

a sufficiefis eé.R'I enldged %Iﬁ?&fe?l}rfa é S0 & 1tlo g\%m@l surl?lace dPsE grge
phenodbna,nﬁéxstanpqwcntunl(ﬁpIQBsruaa¢mmm91|ngr@mﬂveagalnst teat héheng
agents, SuGlban AWl Dafd AAd %141 SR 121 ALs CHRIPE Epubie! BybE! &r ence

to neasurenents shown correspon ng y as regards t
enbodi nment 1GrgEy sertiq ﬂ@ﬁm%ﬂﬁﬂlﬂF%ﬂSth9qwo kV there is an overaH
hei ght H between the shank and the | ower extremty of about 35 2500 mMm

ndicat o il Ll L e, S bl ugen the ateadt el oned 41 SUANGE, " Ehe.
upperisur f aemdfctivaNe a0 17s made of aluminium (hardened av1ona1)
FETLEPS01 02005, a4, 3RS, bt 5GPl 200D Madblie ¥ Lo
insulating body has a value “d” equal to 200 mm; the values
of diameter “c” of the lower portion of element 8 and of
the corresponding diameter of the extension of the
15 insulating body under flange 19 are determined'by the cable
size for which the termination is intended and are
advantageously equal or similar to the corresponding
diameters of the conducﬁor and of the cable insulator to be
. connected.
20 |
. Termination 1 of Figs. 2 and 4 constitutes a complete unit
in all its operating parts, irrespective of the electric

cable for which it is intended.

25 Therefore, terminaticn 1 may be manufactured and tested in
an independent manner and subsequently'transferred to the
installation place to be connected to the supporting
structure and to the relevant cable.

30 . Fig. 1 shows termination 1 in its installation position on
supporting structure 2, its flange 19 being sandwiched
between opposite plates 2la, 21b mutually tightened by tie-
rods 22, and the upper plate 21b fastened to the base 25 of
the structure by a bolt and nut arrangement 23, 24.

35 ,

The termination is connected to the upper part théreof_to
the overhead line 3' by shank 16. '



spaci ng apart from each other shank 16 under. tension fromb5 flange 19
associated with the supporting structure, electrically connected to the-
earth, invewghsear manner that the finned surface of casingPtA/BPAYOPEYE i Se
to a Ieak line suitable to avoid electri dlscharges to earth. 10 I n-the
described exanple, the value of the 1€ak®ITne i s about 4000 mm Value "a""
Is determ ned by the requirenment of having a sufficient avail abl e space
under the flange 19 in order to 15 ‘be able to validly carry out. an

el ectric or mechanical connection between the termnation and the electric
cable. For this purpose, the unit fornmed by the conductive el enent and the
i nsul ati ng Bo@ Tethed eady connesiing Famgsgrranagion to stheefadle in

connecti on ‘heh ridit: %&Qéfalp £3ptee bR Rak! ighdsaint BfrEoWh | Folpfisas .
~conductive g: n% proximty to its |lower extremty, a portion
10a not cov ﬁ@l URGemGR-ad1 SEeRSturn, insul ating body 11 25 - is
provi ded wi & adnmxixag glamée 28 extektadligl cardi ag sai labee tmosdtioon an

easy connecu 5 \%etih;t&e Eﬁ*bksr?i‘ﬁagxgha' qnede fﬁm&%ﬁ&%” ozjtrlotnh

enbodi ment  SRGWN TN ntageous y ter ot the
cylindrical 1peutl|a<mrof6 throu righe a@emgr@bdgzonduewregfpendem@ e tppzmson

portion di spgsefiahave E&@&g%a;g in3Rg ako¥alsue greater than that of the
correspondi ng extensi gn under the flanqe itself. Additionally, as

shown in Fi § Zeckpadcpddydi Rt erelsc |vé3qé'm§r%’%tn% ithe upper

corr eamondee&erwhmw oF eandle%odidsmﬁﬁd sheyaHd argeerd Bxtren tsal Ue of
greater than t Bg/ 5917 = .

PCT/ EP98/ 02G6% ucféve Fﬂgmg dpondi ng extension 8b under the flange
itself. In €Ni sccvm;gctt:tmg sehblbewhmg.dba’pabol idondafettive cooalutbgvaz of

insulating body 11.

15 Advantageously, stéps a, b, ¢ can be carried out by usual.
operators skilled in the field of electric cables, thereby
avoiding the usual known operations, wherein introduction
of the cable into a termination is réquired partially or
over the whole length thereof, with intervention of skilled

20 persons acquainted with. the specific features of the

termination.

Connection of the cable to the termination, in particular
restoring of insulation and shield at the junction area may

25 comprise technigques usually adopted to connect two cable
lengths, for instance either by applying tapes or the 1like
or, preferably, by using prefabricated elastic joints, as
described in the following as an'example and shown in Fig.
1 and in Fig. 5 to an expanded scale.

30
Joint 4 comprises a terminal 29 for connecting cable
conductor 5 and conductive element 8 of the termination
together, a metal clip 30, substantially tubular and made
of two detachable parts, whose extremities 31, 32 are
35 inserted into groove 28 of insulating body 11 of the

termination and into a suitable groove 33 formed in cable
insulator 6 respectively; clip 30 aims at avoiding relative



elenent . is -increased, which wll result in a greater 5 resi stance
to. forces acting transversely to- the termnation, and the .

el ectric WOAS#M7nes distribute over a larger section of tHelV/FREMAS ng .
“"body. In the exanple of Fig. 2, for voltages up to 170 kV, the 10
“conductive elenment is made of al um nium (hardened avional) and has a

.. dianeter "d[err]" of 50 mm the dianeter of the insulating body has a val ue
- "d" equal to 200 nm the values of diameter "c" of the |lower portion of

- el ement 8 ambwdmédtes &yrrefpeoti ngf teatetshrinkkhget hef edliensiespeatfivet he
15 I nsul af | upder, £l 19 ar t | ned by gl for
whi ch the qﬁ%é%%a g|/'on£]lgi sdesic%?gggegm a‘ﬁ%ldga§ég%gga%9a§a%ﬁe§f€bégq§aﬁ%90r
simlar to 74%he corresponding dianeters of the conductor and of the cable

“insulator to be connected. 20 Termnation 1 of Figs. 2 and 4 constitutes a

complete unit in all its %Eera_ti ng parts, irrespective of gﬂe electric .
‘cabl e for wiEMinal 29 RRhdetir 250 arghgndfabey eERRFRACRINY1 CREPeSESd
manuf act ur etyand ¢esdescdn wired NIlepesgdeat gBnAeteaminsubneey@ibbyential

transferred to the installation place be connected to the supportin

_ structure arft':f’zfci)ltt’r%“rel nt 983%?8935’%93’ Fig? 1 %Fﬁﬁ%c? errﬁefnat I%Folﬁcgfril its

. install ati ordjshdrges cevenipporthenpredened w alr. its flange 19 being
sandwi ched between opposite plates 2l1la, 21b mutually tightened by tie- rods

22, and the upper plate 21b fastened to the base 25 of the structure by a
bol t &k nutThe r dedatenfurBheps capriges eani hbeldrdetlechinrgt apdy Bie

upper part thefeobrt @1kl ravanhsaddddiftivdymsbepkalb. a cHNR:98445%hée
PCT/ EP98/ 0206f3 _ . . . o

of premoulded insulating material, and a sheath 37 made of
T semiconductive material, whose ends are respectively in
contact with cable shield 7 and semiconductive coating 12

is of insulating body 11.

A copper braiding 37‘, which is also in electric contact
with cable shield 7 and semiconductive coating 12,
surrounds the Jjoint to avoid influence. of capacitive

20 . currents; furthermore, one or more outer sheaths, not
shown, cover the assembly. |

Fig. 1 further shows earthing elements of the supporting
structure 2 of the termination.
25 | |
These elements comprise a 'éopper plait' 38, applied between |
plate 21a electrically connected to base 25, and a collar
39 tightened on the cable shield 7; a suitable electric
cable 40 brings collar 39 to ground pbtential. '
30
A sheath 41, made of polyethylene or the like, is disposed
externally of cable shield 3, having the function of
protecting the cable metal shield against corrosion that
could take place in case of water penetration.
35 _ _
' In the embodiment of Fig. 1, the sheath integrity can be
checked, for example as regards the possible presence of



- 20 - The method of connecting the termnation to the cable in the nost
general aspect- of the present invention conprises the follow ng fundamentaél
st eps: 5WO 984591di sposi ng cable 3 externally and at a | owePCH/BBIS{23 Wi t h
respect to termnation 1 after renoving portion of insulator 6 fromthe
central conductor 5 end and a portion of "shield 7 fromsaid insulator 6; b)
mechanically and electrically connecting the upper 10 extremty of
cabl e conductor 5 to the lower extremty 10 of conductive elenent 8; c)
connecti ng tefkes dhi ehe sheathondwelifve coating 12 of insulating body 11.
15 Advant ageously, steps a, ‘b, c can be carried out by usual operators
skilled in the field of electric cables, thereby avoiding the usual known
oper at i ons, Thaer efre¢int iedumaden lyf applyahge elegatmid e moltaigeontbs the

requi red pag I oV, e’ ther eo iant n
skilled 20 tétb%l;r }s‘nc?%s al a%{h%il}%t ‘2’%85: Qﬁ‘:a 1@ sp%c?‘?nw h?%dt Lﬁ?‘% e%%c’% t he
terminati onanéon\ﬁ%’é%#ﬂfl%f i éﬁEPéaFéoflher@eﬂﬂ‘ﬁ%lt iten, the peartlul o

restoring otairpgubati (tml:.%n(i:e?dﬁ el sbitedtRond!NES | Qﬁda%aa'f%y tetmporXAMRf i S

t echni ques usual | ¥y adopt to con_'ﬁfct two caple |le gt for |nstance -
ei ther by appl'yi ﬁé t§8e§ PArenIRt oFaB| HE BRigech d:%}raéflé’ﬁ?rﬁycat ed
el astic joi hos,tles gmndbqﬂotenttile (ﬂdeV\aanﬁsicai\ 8x2eRsargNdfSAOWhd N
Fig. 1 and pfoEj9- 5 to an expanded scale. 30 Joint 4 conprises a term nal
29 for connecting cable conductor.5 and conductive el ement 8 of the -

term A8tion together, a netal clip 30, substantially tubul ar and made of

Lo det achaphe chaa tp‘i: a@aoseaneiaamﬁge%? £t fnity | BECTRA

3
into groove ~of " I nsul ati ng :}Lﬁe term nat l'on and into
suitable gr E%Wéc?,%d‘F%F?ﬁéﬂ PRiB blléyeﬁsﬂi’atb‘? B??%%%’écﬂpvéﬂ%re@n%d@@l@@l s
at avoi di ngtoelfilang® 19, between the lower portion of body 11, on

_ which joint 4 is fitted, and the upper portion of body 11,
15 so as to electrically separate the cable shield that is to
be energized from support 2, which is at ground potential.

Termination 1 connected to joint 4 operates as described
. hereinbelow. '
20
The termination is characterized in that - it comprises a :
cable mock-up inside it, which is formed by the conductive
-element associated with the insulating body to the lower
portion of which, both upstream and downstream of flange
25 19, the semiconductive paint 12 suitable to form an
electric shield is applied. '

The electric field lines are included between the maximum
potential value of the conductive element and the potential

30 value of the earthed shield (consisting of semiconductive
paint 12). |

In correspondence with the shield interruption, i.e. in
correspondence with upper edge 15 of semiconductive paint
35 layer 12, a transition from an area in which the electric
field lines are within insulator 11 and an open area
occurrs; in this area a density increase in equipoténtial



WO 98/ 45917 - - ' PCT/ EP98/ 02063 - 21 -
novenents by effect of heat-shrinkage of the respective ' as -
descri beWOi%/4pi7e detail in Patent EP O 199 742. 5 Teﬁn&ﬁg#ﬁ@goﬁgnd clkip
30 are suitably electrically connected bys a conductor wire 34, so as to
determ ne an equi potential condition and consequently an absence = of
el ectric discharges even in the presence of air. 10 The joint further
conprises a field-deflecting body 35, nmade of electrically conductive - .
materi al , aetewverid6 fhdbdofljmesouroeldi nsodat i nip mxtastiagl | diectisheat h
37 nade of ' dygctd ve rigals e r eghi iy
cont act mﬁtﬁggéggg s|%adu§B%§dé§ﬁ%%%m§§§?fve cégfiﬁafﬁgglghhﬁe§¥ Heb

i nsul ati ng hadhp valuascofperrvrbyeng 37', which is also in electric
contact wi.th cable shireld 7 and seémiconductive coating 12, surrounds
the joint to avoid influence of, capacitive 20 r

currents; furthernore,
one of noR€ kpewWer iFnéattRrmingticthobie ¥alee Pget EsEHSFT1S S{lne%‘f
- further shogsagaehbi Eiﬁ"l@@‘iﬁi&rﬁ @fed hesseppethhbfailyuekpresdedf yheeche
term nation. 25 These el enents conprise .a copper_plail , appl i.ed hetween
pl'ate 21a eF8ELPi g&FV??&oﬁ?&%@dq (?%%%%t’fé %ﬁdsgl‘go%rgrg ?%%toi%%eaﬁjeé on
t he cabl e sheewder; adjauvehabkguipeténtiatablive40 brings collar 39 to ground
potential. 30 A sheath. 41, made of polyethylene or the |like, is disposed

~externally of cable shield 3, havi ng@t he function of protecting the cable
met al 18hi el Thagafaxe, cor osPoneshandenged wilde ShecaprrEasdast @At drhe

penetrationghjeld an excessive value of the field gradient would be
present which will bring about the risk of electric

discharges.

15  In accordance with the embodiment of Fig. 1, said density
- increase of the electric-field lines is avoided due to the
presence of deflecting cone 26 incorporated into insulating

sleeve 27.

200 In the embodiment of Fig. 2, the = sleeve 27 is.
advantageously characterized by a section widening at the
iower portion relative to the remaining portion, both for
the purpose of enabling incorporation of a deflecting cone
26 of appropriate size and in order to determine  a"

25 sufficient size so as to cause a mutual radial moving apart
between the electric field lines, in order to obtain an
electric gradient value at the outer surface which is
compatible with the rigidity of the employed materials and
the surrounding air. =

30
In the preferential embodiment shown, for voltages up to
170 kv, the diameter corresponding to section widening of
sleeve 27 has a value “D* cbfresponding to 440 mm where the
diameter wvalues of the conductive element 8 and insulating
35 body 11 are those previously mentioned.

By way of example, on the left-hand side of Fig. 6, the



35 In the enbodi nent of ‘Fig. 1, the sheath integrity can be checked, for
exanpl e as regards the possible presence of WO 98/ 45917 : L
PCT/ EPO8WOB@3917 22 - holes in the sheath itself. This chSKERS/OMEde by
applying electric voltage to the cable_ al shield, for exanple-by a -
hand- hel d generator, 5 and verifying s insulation relative to the
earth. To carry out this test, connections 38 and 40 are tenporarily

renoved, so that shield potential can be raised relatively to the ground

pot enti al fQfou‘rsneré@dtﬁécéiéafﬂ?’.&oﬁiéi‘& gﬂﬁ@?- ith_O di@aiiﬂft:}%nm%oﬁg,
Interruption in the continuity of the sem copnductiyve I n T [
present in Cofre n%sehe t%e]%%vaﬁ‘fbte SRRACIR e \?%Y f)ba&o?lc’%?r%dy
11, on whi chngagisnt ddaptéﬂtted,opemhﬂ&eaupraareqﬁmﬂd oatpényoHy vh]l_,ueHCSi :}n_ SO
as to el-ectrigal S t e cabl | e ' e.,energize om
support_ 2, hlpe?hé%/g _gtga%rgoﬁrl\l%%po%‘ggr)lt?g?QmTé—’lglr%t ré’%_el%e?\rai&c)gn%gvcvf%d%ri nt 4
operatéé-askabg@WJbed her ei nbel ow. 20 The term nation is characterized in
that it conprises a cable nock-up inside it, which Lsdfornedhbylthe
conductive el enment-associated wth the insulating body to the | ower -
portion of #hiZIRS FRIFUp'IT Bifn BRE BEWREDAEARPOLULTARFe dBPendsien e
seni conduct ined ghtai Betwdén WHadd! 8ndee dadRomniel eghdi F1ehig dibs in
applied. The electric field.,Jines are included between the X1 mum

potential vICOEEST t 1E-bndRS | VEURPRHEHRY andtTRECPEEentttal IXeHRRE of
the ed® hedpsivesitdalconsi sting of semiconductive

To this end, the'self-bearing features of the termination,
determined by its rigid central portion supported through
flange 19 on ‘the - supporting - structure, enable

15  accomplishment of a termination, suitable to operate in an
upright position, having a length such as to provide a path
in the air long enough so as leak current has a negligible
value.

20 Because of its rigidity to bending the termination can
operate without remarkable deformations and in the presence

of transversal stresses.

The presence: of a great number of finningé' on . the

25 insulating sleeve 27 helps in supplying a leak line of a
sufficiently high value - to avoid electric surface
discharges. ' ' '

The conditions for determining this leak 1line are

30 specified, for instance, in publication 815 of 1986 by
International Electrotechnical Commission having title
“Guide for the selection of insulators in respect of
polluted conditions”. .

35 The height value “hl” of the termination together with the
shape and size of the fins on casing 11 leads to the above
mentioned value of the leak line. |



" determ ne

paint 12). tn correspondence with the shield interruption, i.e. in
correspondence wth upper edge 15 of sem conductive paint 35 % er 12, a
transitVoM9¥439%7 an area in which the electric field |inefS éf("'é’i’%““ﬁ

i nsul ator 11 and an open area occurrs; 3£ this -area a-density increase |h
equi potenti al WO 98/ 45917

PCT/ EP98/ 02063 - 23 - electric field lines mnuLd-occur in radial direction,
because said upper shield edge, being corner-shaped, has high val ues of

curvature. 5 - As known, in a ternmination the value of the electric field-
gradi ent i Lyen . rea | S .sub

electric p%%eng ﬁ l% saldd alfeaggﬁgﬁ% é%éﬁg B?‘E%ge }’%%é‘{féﬂe%uﬁ‘% ent I al
lines. 10 surfpeesf ofe flangeol? eaponadecaupitilont vt uppbelddae ofan ke '
shield an ggggssive value of the field gradient would be present which will
bring_about the risk of electric dlscharges 15 In accordance with the

enbodP nent of Fi-g. 1, said density increase-of the electric-field lines is

‘avoi ded dtmo«r@véh? Q@Qﬂ@qsﬁmeﬂiﬁf | 8£ itREmEPRE 136 Ipcebﬁ@eaapgdtleet Ghe
|nsuLat|n t he . sl eeve

7 o MRSy Blacktids SoRnsF oS cRRrDn tAtalRERE XATIRT |
portion re¢h¢|pethoofheheeeﬂentmgcpiuhﬂdnllm@Ghdb@E mm$|xuhntantﬁakmxﬂﬂlng
| ncor por at o phe A f5h! EALT A f0BRaR0wABPRLARL 34E cHY il dh to
|C|en SI'ze'so as to cause a nmutual radia nDV|n
apariOpet wtieldie @t ecthie f3%eal ItorRs, e¥cepterfan dbt Aight elﬁdlral:

| g][afhhent Vﬂ?«bé@}jﬂﬁ :haq\pél.&ﬂaewéfpe e %, ceagatible wbt hoidwenyigidlity
0 € en, qxgrtg?'eélari>aggsk of an excessive value of electrlc_

gradient corresponds.

15 It is pointed out that in a términation up to 170 kv,
having sizes as above described in the example, an
appropriate thickness for flange 19 is of about 40 mm.

The course of the electric?field lines at joint 4, in the
20 presence of deflecting body 35 and the semiconductive
material sheath is qualitatively shown in Fig. 5.

- A correct operation of the termination depends on a variety

of features, determined in accordance with the invention in

25 ° the termination manufacturlng process even before its
mounting on supportlng structure 2. |

A first essential condition for correct operation of the

termination is the absence of air between the different
30 parts subjected to high electric potential differential, in

particular the absence of air bubbles between conductive

element 8 and insulating body 11 over their whole

.extension, between conductive coating . 12 and insulating

body 11, between deflecting cone 26 and insulating body 11,
35 between finned casing 14 and insulating sleeve 27.

Actually, the presence of air, exposed to dionization



the surrounding air. 30 In the preferential -enmbodi ment shown, for voltages
up to 170 kV, the dianmeter corresponding to section w dening of sleeve 27
has a vaM@98/43%17correspondi ng to 440 nm where the dlaneteFC PIREROGE t he
conductive el ement 8 and insulating 35 body 11 are those previously
mentioned. By way of exanple, on the leff-hand side of Fig. 6, the WO
98/ 45917 : PCT/ EP98/ 02063 - 24 - .
course of the electric-field Ilnes is qualitatively shown, as well as the..

r Iel evant Sp@(hielﬁ@ﬁéﬁhlef ﬁr'hnedh@K ﬁﬂé&éiT@éDnUfOLaﬁeaélgecks:?ﬁ@t w%émp?afcml&i at

el ectric strengt va s . in t ai.r_| ower _t han mmn_an refer '
| ower than Z% %% #ﬁ? %ré?telsonfﬁ?mt ‘?epﬁfcﬁéf’flon ?urgtrne

depends on pbeehenghttbaawdsnthbanhtugﬂeunﬂepstentiéland flange 19 in
contact with the supporting structure at the ground 10 potential .
To this end, the self-bearing features of the term nation, determ ned by
its rigd céntﬁﬂnWﬁﬂﬂﬁﬂﬁ1sﬁﬁﬁﬁﬁﬁ&uj4%ro§§§a¥@%ngéper§910non haghe been

. supporting achlieWwelUh8 the QB@QB%l&E manfgeonpl i shment of a term nation,
suitable to operate in an upright position, having a length such as to

provide a path in the air long enough so as |eak .current has a negligible
value. 20 ThBecaimeladfind sbodgi-dint yid Ombdédip&g:fbl&ltyerd’dh‘afi@ téarthe

operate W gk, beTg bl gy oWt s aniel Y SieERiAl WAL o
i nsul &0i ng sbmpveSiﬂgh@hpssmﬁp§up¢Iﬁnﬁgcalheakhblm@ndhcalg@fhlamanﬂyAnrngh
value 1o 5 YATH afkePdiLing SHE! @ ruding around it the material
intended to form the insulating body itself, or making a
" winding with insulating fibres or yarns (such as fibreglass
or polyaramidic fibres and the like), disposed about the
15 conductive element and soaked with a resin, for example a

thermosetting resin_(polyester; epoxy resin or the like).

Adhesion of semiconductive shield 12 to a predetermined
portion of the insulating body is obtained, for example, by

20  making  the shield itself through application of a
.semiconductive'paint on the relevant portion of the outer
surface of body 11. '

Deflecting _bodyl 26 adheres to the conductive coating 12

25 because it is conveniently made of an elastomeric material
and is incorporated into _slle'eve 27, the whole being
elastically fitted on insulatihg body 11, in such a way
that the deflecting body exerts | pressure on the
semiconductive coating, fdr- exampie by an interference

30 degree of at least 10% between sleeve 27 and insulating
body 11. '

Alternatively, sleeve 27 may bé_ directly moulded on body
11, after arranging deflecting body 26 thereon; in this
35 case, adhesion between elements can be promoted by

interposition of an adhesive material.



di scharges. The conditions for- determning this |[eak line are 30
speci fi eghg ogflhy7 NStance, in publication 815 of 1986 byphpkpsgipbsnal -
El ectrot echni cal Comm ssion having title "CGuide for the selection of

insulators in respect of polluted condi 27ons". 35 The hei ght val ue "hl™
of the term nation together with the shape and size of the fins on casing
11 | eads to the above nentioned value of the |eak |ine. WO 98/ 45917

PCT/ EP98/ 02063 -. 25 - ,As shown.,in Fiqg. 1, .at the passa bet ween upper. and
| over surfacePest Fasige 1§4aannt'E‘F‘88pt Péﬁeaﬁngm gPd ggecaﬁufﬁ'g&f@en.o%
However, adeayllatshmentleafvet @71 nation 1 contenpl ates the possibility of
giving flange 19 such thickness values that the path of the electric field
I'ines does not substantially diverge fromthe path that would occur in the
presence oflma &) emboghiimsnt, fiinndd sagimg 14 obs apRtepd teoinsulasinght
radi alg sweldhicihe 045 | (AdAC! oeshgnn ddTdde Coep@rabley, aByaseenbaiped,
no risk of an excessive value of €lectric gradient corresponds. 15 It
poi nted outbiti¥dmg oy ther FoxmeroPufbeo 1BEFSYY, having sizes as above |
described in the exanple, an appropriate thickness for flange 19 is of
about 40 mp, The cqurse of the electric-field |lines, joint 4, in e 20 .
presence ORCFEATEYELYy ¥BE) ¢ SMRIOYRE WRLST c?\W@ nﬁPéF?‘gﬁe
sheath i s deatiirais,vefinmddbwasingi 4 mayA lmoraectinepgrali gard défiethe

termpati Ogliﬁn'ggtggl?hvaﬂ:%i’nﬁf g8t Wi e§d LSidied Jen aggardapgg with
e u ng p even .

IS

the i'nvention i ermmnation manufacturi rocess
before it&finned profile may be made - either by moulding or by

mechanical working, 1i.e. by chip removal, grinding,
refacing and the like.

15 Alternatively, finned casing 14 can be moulded around
insulating body 11 by adopting a finned mould, suitable to
be filled, for instance, with liquid silicone; this
technique allows to obtain both only the part forming the
finned <casing, or, optio'nally, the whole assembly

20 consisting of insulating sleeve 27 and finned casing 14,
which, in the last mentioned case, will form the outer

portion. of said sleeve.

A termination in accordance with fhe present invention can
25 be advantageously submitted to a final quality control

method so as to offer the customer the assurance of 'a

perfect operation_in'use, without any additional check.

By way of example, it is hereinafter described a first
30 quality control method for the termination, with reference
to the embodiment shown in Fig. 2. To this purpose, the
termination, constructed as - previously described, is
completed upon mounting it on the upper extremity of shield
ring 17 and shank 16.
35 _
As shown by test diagram of Fig. 7, the method uses a bulb
43 with a conductive surface, and a metal container':44



nounting on supporting structure 2. A first. essential condition for correct
operation of the termnation is the absence of - air between the different 30
parts suwpesussd7t o hi gh el ectric potential differential, HOT/EPA8/02063| ar t he
absence of air bubbl es between conducgig el enent 8 and insul ating body 11
over their whole extension, between condlctive coating 12 and insul ating
body 11, between deflectlng cone .26 and insulating body 11, 35 ‘bet ween.
finned casing 14 and insul ating sleeve 27. Actually, the presence of air,

exposed to filliehtwidh an WAATASRY fluid 44a. :
PCT/ EP98/ 02063 - 26 - phenonena in the presence. of = an electric field,
woul d trigger electric discharges fromthe portion at greater potenti al

. towar ds thaltheatmegﬁmm¢qlmxarsteisalthe5 steps oinvenient result, as regards

e Ao LorpsRhd bhelabn 41 bBLl OV dIRINGE, clli° JaslaLipg body

11 is nade per e conductive el enent for exa by a
- moul dithg proc mﬁﬁt 8:corrprlsmg the steps.of disposing the conductive

element |1 2 OMLSARLBOUNIGM BLEUIANGoRp2UENnE! bS8 it Ly ended |

to formthe insulating body-irtself, or making a win with insulating
fibres or yarni® 5(“31?&’3% &/ %gVéEEl%rmEBP}aFﬁﬁltélléleﬁ lﬁ“’esela?féF?#ealhke)
di sposed aboutcctrmecl;&d t@OﬁHuC@a\tQhelaamerﬁt and predeaériitned dflé;tia[hcé or
exanpl e a the set i n si.n ster resin_or, the |

)
‘Adhesi on of s Tork ctP A H Spo £ r SaétBPﬁFﬁewlﬁgrPPEHoﬁﬁsthe
i nsulld i ng —bo@pplylmigt aaneuelt@geewmlae plzry:déﬁerm:.rmkil ngalbde betfwesdrtl

itsel f through,apPPkicC o] he el vant
portion of the gut er gu?t%%cghof tt;.g%m?.%%\ﬁ%gf | 'ec (?I néﬂﬁ:lrg'%£6 %dhe#es D the
conductive co&emfgiper.

In the example, the bulb has an outer diameter of 300 mm,
15  the bulb surfaces are at a distance of 350 mm from the side
walls of container 44, the insulating fluid is a mineral
0il; the test voltage corresponds to the use voltage of the
termination and can be increased up to 250% of the use
- voltage itself.
20 _
- The positive result of the test corresponds to the absence
of electric discharges up to said maximum test voltage.

The above described method allows to provide the customer
25 with an already guaranteed termination for a subsequent

good operation, and also completed in all its parts aﬁd

arranged for subsequent'éohnection to the electric cable.

According to an alternatlve method, the quality control of
30  the termlnatlon in accordance with the invention is
accomplished by a test as'diagrammatically shown in Fig. 8.

- To this purpose, a conductive bar 46 is arranged, which

- advantageously has the same diameter of conductive element

35 8 and of the cable conductor for which the termination is
intended, provided at  the lower extremity thereof with a

ball 47, the whole being incorporated in an insulating



25 bhecause it is conveniently nade of an elastoneric material and is,
incorporated into sleeve 27, the whole being elastically fitted on’

i nsul at img obrasby7 11, in such a way that the deflecti RET/ERIGP2063exert s
pressure "on the sem conductive coatiyg, for exanple by an i nterference
30 degree of at |east 10% between sl eeve 27 and insul ati ng body 11.
Alternatively, sleeve 27 may be directly noul ded on body 11, after
arrangi ng defl ecting body 26 thereon; in this 35 case, adhesion

bet weenI 6|ﬁ€§ﬂﬁ3mazgg48behapﬁ.ﬁ§maed upper iertpiani t4gw of samedhdvevas
materia

PCT/ EP98/ 02613 Cagﬁie PRdulaker for npiqh the tepminatien ig, inpgnded,

surface of insulating sleeve 27. In an enbodinent, finned casing 14 is
applied to g ter e paatel v,
by el astlc'il %QLB_H fngfﬁe %o%%?edzzflha{ A ?elpfé%??erny{g : % %9 %t%h
enpl oy®d na@erpaﬂiéetwalmdt abisetance urﬁj@pmf ibeddd ddsi ng‘-om rﬁ;&aﬂﬁﬂ-%na o
i ntegral paaisesneéeoko about! SRYE mintsqlﬂereffo%m ruhetda&heat Rlonpfilded  of
sanme; the finned pro ile may be made eithér by moulding or by

mechani cal tbﬁr%?ﬁas of; e. by chip renoval, grinding, refacing and
the like. 15 coﬁhé@tf@él By, serhi AORICERS NGayéé ©ORN tchean Maddtfing.
around insulatjn Q¥ adopting a finned nould, suitable to be
filled, for in%?gﬁ%v, h 39quid silicone; this technique allows to obtain
~both paly the q:rammeaﬁnimgng byhe & | mmﬂnlIIEéISI %9, suditableoptticonglilve thiehe

whole = assembly.g0.ic &gfielsting 2l Al 8P Se 2LonpdcLibBeg sasi ng

14, which ast nentlone cas outer portion o
said sl eeve. 46, projecting from the 1nsu1at1ng upper portion 48, to

. conductive element 8 of the termination,
- applying a joint 4 over terminai 29, thereby connecting
15 semiconductive layer 49 of resin mass 48 to conductive
coating 12 on insulating body 11 of the termination;
- applying a voltage between termination shank 16 and
earthing installation 50. :

20 ° Preferably, joint 4 of Fig. 8 is of the already described
type, with reference to Fig. 5.

In accordance with this solution, description of the joint
- is omitted for the sake of simplicity and the different
- 25 joint parts are denoted by the same reference numerals as

in the previous type.

Acceptability . of the termination is determined by the
absence of electric discharges until the maximum voltage

30 values and according to the modalities required by test =
standards. ' e

The method allows to check good functioning both of the
termination and of its connection to the Jjoint, with
35 '.advahtage-s for the customer in particular when the joint
employed in the test is prefabricated and of the same kind
as provided for use in the final installation, as shown in



A termnation in accordance with the present invention can 25  be

advant ageously subnmitted to a final quality control nethod so as to

of fer thgowgmksiper the assurance of a perfect operation iRCTHERIS/NOMEE hout any
addi tional check. By way of exanpl e, i_% is hereinafter described a first
30 quality control nethod for the fefflifation, with reference to the
enbodi nent shown in Fig. 2. To this purpose, the term nation, constructed
as previously described, is conpleted upon nounting it on the upper
extremty gfjshigeld ring 17 and shank 16. 35 As shown by test diagram of
Fig. 7, the rethod uses a bulb 43 wth a conductive surface, and a netal
cont ai ner 44 WO 98/ 45917

PCT/ EP98/ 02863 te2®inaltiiongd whode amurmttiilaiimy fibuighabkntdée gt hoHe
conpri-ses-the steps of:..- disposin he bul b 43 abg t nd_of .t he
conduct i ve 3°VE " éee“f%’f?et?ﬁéi;tpesscl n f%&’u?&%ng fiﬁgsenag%or?lggﬁlggrrpﬁl 8% bul b
43 int® thelnstallxtion f hoyd faidtier neperatbon aiimesidéd B ecspi dddty it
connected t e . : predet I N ' ce ont apner
vl se For Hearl  -BphRiBACaEtol DicHIel Phe" Mol efeskBRC cABeiR £ OnRRAT
predet er m rethieved fratwess singhaneedfin Helmer m nati on and earthing 45 of

the container. In the exanple, the bulb has an outer diameter of 300 mm 15
the bul b surfaces are_at ,a_di stance of 350 mnfro?ﬁ_ggs si de wal |
ribedy

\ of
contai ner Af FREPRREH| Mithy ¥heui terRinatioR  48SE an dhe v%i?%@@y
cor r espondsnértt idifedis paingeampl idwer i N ERL | @5 anoh ca33be2i nef easke up
to 250@6Qfﬂﬂgifgghgok%%gifﬁs¥ﬂé'termination in accordance with the

invention is convenient.

Also for the termination of the above mentioned patent
15 application a quality test may indeed be envisaged after
‘manufacturing and before. installation, by introducing a
cable sample into it foilowing known modalities, which
sample will be identical with the one to be actually used
_ for the final termination installation.
20 | |
However, in this 'embodiment, specific mqunting operations
are needed to carry out thé'required fastening conditions
of the relevant field control elements, which operations
_ greatly affect the test result and in any event must be
25 repeated anew when the termination has been installed.

Therefore, the test and subsequént installation steps for
‘this known termination <require repeated interventions
inside the termination itself,' with very delicate

- 30 operations and calibrations, as well as sophisticated
assembling techniques typical of operators skilled in the
field of terminations. |

Conversely, the termination in accordance with the present
35 invention uses an assembly extended lengthwise over the
whole termination length, formed of the conductive element
'8 and body 11, on which firstly insulating sleeve 27,



20 The positive result- of the test corresponds to the absence of electric
~di.scharges up to said maxi numtest voltage. The above described nethod .
al | ows tWOosEPIde t he custoner 25 wi th an already guarﬁﬁ?@&?’%@ I nation

for a subsequent good operation, and al %3 conpleted inall its parts and
arranged for subsequent connection to the electric cable. According to an
alternative nethod, the quality control of 30 the termnation in '

accordance wth the invention is acconplished by a test as

di agr anmat i ehergishdefileot Ehg. b8dyTo6t iss ipapppsrated., candudthiene fianeds is -
arranged, | dvant ageousd.y Nas. t S di teg Lductiyg Slgment
35 8 an\é\@%%}j?ﬁe %Pabl e C(_)n%d'ﬁ:ctor’ flc%(#el wﬁjl':{gﬁ t he _termg%at Ion is Intended,
provi ded atbetweehobhe varienstglementsf ik aghaeyap| which B8 RFGEESFEYhg

i ncor por at edyi R ARNRSW At | BibbleW@n¥drpethtion. All these operations
PCT/ EP98/ 02063"- 29 - resin nmass 48, having an upper QOé&I n 48a .of, sane
HPE‘F. Ps+#ft &7

size a8 t heRERALFRYFHSH| Qibr 2FoFREhERRTPRY ¢ Ra o et o114
resin nass agdacont edunl ibiadsasiafhduantveid agebséguentiy follows@t éymi ned
di stance from ?.1£all 47, fog1 iexarrpl e a distance of about 100 mm -
Therefore, FRESHEIRoESEbnPPTERE PRE steps of : - connecting the

sem conductive layer 49 to an earthing installation 50, 10 - ' '
connecti ng, my, QY rng 1 Yitahherb@ HiMSndlislecEibn ¢opt act,
t he upper eglt'"?er?ir%fe%? crqon ur%:tlgé\ine ar Z)F%propj ec‘%’ ngx}romthe .i%nsul at?]irétng B
~ upper 1forti preaeding epadaed Als9 R BeBRiReions nhAdei B8, POTARIRIMNG a
joint 4 ovegnfeprbdilieddwitBerBuI1GRIRRCIAING d descrilsédi eanduet iptd drayer
49 of resin nass 48 to con uct|¥le c%atl ng. 12 -or&)lglsul t{:ng body 11 af the
ternination?rt' not only for the above “described solutions according
to the invention, but also because it is not necessary to
use traditional spring .pressing systems which imply

15 subsequent adjustment operation.

The termination according to the invention keeps during
time adhesion obtained at the factory and hence allows
connection of the termination itself to the electric cable

20  without requiring further specific tests.

Furthermore, the - termination  in accordance with the
invention is self-bearing'in an upright;position, even in
the presence of transversal stresses, thereby avoiding the
- 25 use of conventional self—bearing structures having an outer
porcelain casing and an insulating oil in its interior,
which results in advantages for the absence of explosion or
fire risks in the presence of inner electric discharges.

30 It is .to be noted in particular that, although in the
preceding description the 'Conductive' element 8 has been
defined as “rigid”, rigidity of the whole is ensured by the
assembly consisting of element 8 and body 11; therefore, if
body 11 is suitable to ensure by itself the desired

35 rigidity features to ‘the termination, for example being
made of fibre glass reinforced resin or the like, the only
function required to element 8 will be that of electric



- applying a voltage between term nati.on shank 16 and earthing installation
50. 20 Preferably, joint 4 of Fig. 8 is of the already described type,
with ref ev@psiggoio Fig. 5. |In accordance with this soluti OPRCT/ERe802063t | on™ of
the joint is omtted for the sake of S|gBI|C|ty and the different 25 ..
joint parts are denoted by the sane refé&fence nunerals as in the previous
type. Acceptability of the termnation is determ ned by the absence. of

el ectric discharges until the maxi numvoltage 30 - values and according to
t he nodal i té®sakeessred by test standards. The nethod allows to check good
functioning both of the term nation and of its connection-to the joint,

W th 35 advant ages for the custonmer in particular when the joint-

enpl oyed i rAlternasiveky preéahaniasdbdrdgdddt yt featameskicuh alse pshuirddd for

use in the S | atd.on,. . as
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instal |l ati qodiWed Ur{dedi QPSALIIN dASIfie1 Y tis SOchiled ! keeps
configuration of the different conponents and achieved f eat ures

unchanged in time. As conpared with the term nation described in the _
al ready 10 It J@ripgiesht pHantthapivaRiion iFMmo®stAlde183Bimditf the

Appl i cant |tself e ter.mnation i.n accordanc th t ntion is
Cohventont SRRt SRdiRad BRI G h AR e s 5

appl ix@ati omﬂ tthal presdrestimeent ivte eard e ldnsalhgeibrad teerd redmdmcttiiveng and
before "“gﬁﬂéégﬁéﬁhs éﬁ%ﬂrgféxﬁgfrkéfkln expressly described but '

which can be easily inferred by a person of ordlnary_sklll

~in the art
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cabl e sanple intdig$h 8% nodalities, which sanple will be
I dentical_with the ‘ 1y usedfortheflnal termnation -
i nst al | atW8%4837 1o enbodi ment, speci fic moFEVERPSOHE? at i ons

are needed to carry out the reqw red fasgeni ng conditions of the.relevant -
field control elenents, which operations greatly affect the test result and
I n any event nust be 25 repeat ed anew when the term nati on has been
install ed. Therefore, the test and subsequent installation steps for this
known term nation require repeated €nbeBvEMiBns inside the termnation

itself, with very delicate 30 operations "and calibrations, as

wel l. as sophisticated assenbling techniques typical of operators skilled
inthe fiell of & er%ﬁ&%?@%onmmlﬂ t BETt erd® natdiGF i Gcc 6PPAfee

W th the presg¥isin |nvent|on uses an assenbl y.extended | engt hwi se over
t he Ietermntlonle forped of the c do\_\%uctwglerrent 83nd body_
11, or? whi ¢h & r stFF 193 | | nGEEtRgy o307 CON

- PCT/ EP98/ 0206 3 ns\fla tirwh ercaiar idef leectdmdpd adyer?26iti,s | ncor porated, and then
‘finned casi_ng “fedér?g %Jgn‘tgé%qi‘ aﬁj}_ot’{:itso\@yealeocqﬁfi tcaagﬁ_tgesi on between the
various el ements s achieved whie I's necessary to prevent air bubble
i ncor por at iaharagtenirsst Iopdh&tions 5 ~ are carried out at the factory,

under cont rol |8t £onQddrng caih bY dhhlifdle®d Shaf f corRd el nglbs
foll owed by specific test operations. Thés pr esent Fﬁventcl orl?glus ?her e%ore

di st i¥ui shed FTBFIHAA0 2 pPRREEAY oﬁédancﬁrm sHPFRbRTRE i FRVESABINRde
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art, not only forfégiégﬁgf gggcgggae€g¥ﬁgﬂeéwlgﬁ§8£gngd diameters,

and _
- said cbnnecting means comprise a joining assembly which
15 connects said connecting'portion of the termination with
one end of said electric cable, _
wherein said predetermined lengths and diameters are
compatible with said joining assembly.

'20 2. The termination assembly for an electric cable aécording
-to claim 1, characterized in that said insulating covering
~of the termination comprises an insulating body having
means for connection with an outer supporting structure.

25 3. The termination assembly for an electric cable according
to claim 2, characterized in that said connecting portion
of said termination comprises an end portion of said

conductive element and said insulating body.

- 30 . 4. The termination assembly for an electric cable according
to claim 1, characterized in that said joining assembly
connecting said connecting portion of the termination and
one end of said electric cable comprises an electric
connection element, joining a conductor of said electric

35 cable and said conductive element of said termination, and
a prefabricated flexible joint covering said electric
connection element and a portion of Sald connectlng portlon
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oper at i orwWOI81esHBr m ng to the invention keepseTdiros/ongé6ii ne’
adhesi on obt ai ned at nd hegge_al  ows connection of the
termnation itself to the el ectric cable 20 wi t hout requiring further
specific tests. Furthernore, the termnation. in accordance wth the
invention is self-bearing in an upright position, even in the presence of
t ransver salofStHifs S@Smite 03y Dick hidiemd of ikl fleairntdslad .
sel f-bearing structures having an outer porcelain casing and an insul ating
oil inits interior, which results in advantages for.the absence of
expl osi on &. fhr eteErts:hSattibrt héomreaencedam‘tmmecablectaf cpdedeharmined30
It istob n .that, although in the preceding -
et o R

~description ent 8 has been defined as "rigid", r|g|d|ty
- of theé whole ias aansineive Qlﬁnm&mgl@m%llmgebﬁe@%ﬁeh@tﬂeaﬂdobédy

11, therefore,ld‘,}‘elb(g:‘l%x:le}m HHd @{@d@éﬂ%ﬁ&éﬁi tht,sel'f the desired 35
rigidity features to the tern1nat|on or. exanpl.e being nade of fibre

glass reinfor @ecFQIt‘?WFJo‘fe t fleapk k@onf’ﬁ@tﬁﬁl §F°f lﬁ‘i‘é‘tdl GRS UFFEEPTH 8| Bfent 8
w |l be that efaiel erbhﬁuct19§709element ‘adapted to coddectconghetor.’

Spect f1c use FATTEPARIES 2 A ke A b A RO body 11, and

~optiartal |y -ot laer metﬁtamglgalkmtbntsnrnmmdlnglesaisthw@ﬂmtgwm el enfertthe
assenbly is a%ﬁ'@Xﬁgng oézknéhiagﬁﬁg material about said insulating
| body,

- fleld control means included in said casing,

to the invention, myémgﬁﬁg p? ; is not necessary to use tradltlonal
spring pressing s ly 15 subsequent adj ust ment

characterized in that said:conductive element comprises a
15 substantially chindrical 'portion including said lower
extremity, and said insulating body comprises a portion
surrounding said lower extremity of the conductive element,'
having an outer cylindrical surface coaxial with said -
substantially cylindrical portion of said conductive

20 element.

6. The termination according to claim 5, characterized in
that said insulating body comprises'a conductive coating
‘extended over a predetermined léngth of said portion

25 .:-surrounding:the lower éxtremity of the conductive element,
suitable to constitute an ele@tric shield about the
conductive element itself. :

7. The termination according to claim 6, characterized in
30 . that said field control means are in contact with said -
conductive coating of the insulating body.

8. The termination according to claim 7, characterized in
that said field control means compriée a field deflecting
35 element of semiconductive_elastomeric material.

9. The termination according to claim 6, characterlzed in

e




1. Atermnation fbssamﬁeheebm1ﬂe said term nation conprising: 5 -

a conduc nen udlnally extended from.a | ower extre mty
(10) to gﬁygﬁﬁgfﬁ lmﬂ ! a conductive shan®CTEF§02063nnect ed
to the upper extrem e cendscti ve el ement (8), adapted for - -
connection of the tern1nat|on to an electric installation 10 (3'); -

an insulating body (11) surrounding the conductive elenent (8); - a
casing (27), of an elastic insulating nmaterial about the insulatin body
15 - dthat rigaddsi epadeshivel eeakdng26Pn ndiirledinfaulatingsi kg

char act er i zashpft ddiita G icht NEYet | 150 1000 W ilthl )cSHATYL SRS B BLLss ant i al I y
~cylindrical portion surrounding the |ower extremty (10) of.the conductive

elenment (8), said 20 substantially cylindrical portion being adapt ed
for'conmﬁﬂﬂ&ulTﬁethermsnathamiancbndﬁhg ebecﬂﬁmm(Eﬂﬂeharhetéﬁmdédthme

I 8 |y figid
ascenty atiiie ti ARl fiy 30 (o ERRes iddad Oedy UaBhaBE B Yo 1O
tern1natlcnﬁnuﬁuﬁﬁﬁrﬁ?RRPnﬁxﬂgnSPruMﬁnnﬁ n the i nsul ati ng body (11) '

conprises a conductive coating (12) extended over a predeterm ned | ength of

sai d portlon surroundlng the lower extremty (10) of the conductive 30
el ement (811 -saditf dHIHARGHIOR: RATIFITD )t P it 119 ngchararterizedshnel d

about the aorflcddMe eben@dtifd)mehss! f:ominzee at e.ﬂﬁrﬂ;’ré'@f‘a%ﬁ@fﬂé ngot O

| dyct th | at d 11
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ternlnatlomuppnmﬁﬁng;1smnfhaenlfomr 3hewheeemmnam|dtbletﬂecosﬁppbrﬂﬁﬁgs
(26) are inGQiagte vmth

12. The termination according to claim 5, characterized in

15 that  said conductive element and said . insulating body
constitute a substantially rigid assembly,_ adapted to
resist a predetefmined transverse stress.

13. The termination according to claim 5, characterized in

20 that said casing of insulating material about said
1nsulat1ng body comprises a portion of elastomeric material
adhering to the insulating body.

14. The termination_according'to claim 13, characterized in

25  that said .casing .of _1nsulat1ng material  about said
1nsulat1ng body comprises a portion of elastomeric material _

- elastically tlghtened_on-the ;nsulatlng body. |

15. The termination accordlng to claim 13, characterized in
30 that said casing of 1nsulat1ng material comprlses an outer

part provided with a finned surface

16. The termination according to claim 15, characterized in

that said outer part provided with a finned surface

35  consists of a material having environmental resistance.

17. The termination according to claim 14, characterized in
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sai d conductive co¥ ee |h¢,ed'lnsul ating body (11). 5. The -
~ termination accordi clainms from1l to 4, wherein said
Cinsul ati W #8711 rreans adapt ed for connecRGEEPIS02063e

termnation.to an outer supportl ng struggure. 6. The terni nati on accordi.ng
to claim5, wherein said connecting means conprise a flange (19) transverse
10 to a longitudinal axis of the term nation having a supporting surface
for the termnation. 7. The term nation according to anyone of clains from -
1 to 6, whéhdith sgaddcasfhyst27)parft i nf at ithe 151nauéatahgcon@ssexalslgan

f a T I cor
Claim T WASRrps b OREScetc eenine | AEIEATY BLAREE B804 O
20 a naterﬁaef%ﬁW%ﬁ EﬁVFF@ﬁmﬁﬁe$h¢e§P§Néﬁ@énQ9quk %Ermqnnaqnlwmtbrdlng

to anyone” ¢hec| aom@ulctarrel baaénngheagpmléaldtsaStHQ of nsWBL 84 %“9b8@§er'a'*
corrprlsses 3 or.tion _of .an el, aSt&; ic material adhering 25 to t -
i nsul ating EP nG) AR elGCtFHE £ fation according to claim9, wherein

~said casi ng of |nsulat|ng material conprises a portion of an el ast oneri ¢

| el | h nsulating body (11). 11..The -
Corm et of e B A B T LR, et s
conpri se hatt; de i a 3
35 materialin l¢ghe Tli%wE%r B | Qﬂei'QS@r déﬂ@ 5216/ B bla e T 8R3358 & asing |

f an elastlcmsu ating materi al
(27) % formed a flnne tube elastlcally and - dlrectly fitted on

the outer surface of the 1nsulat1ng body.

19. A method of connecting an electric cable, comprising an

electric conductor, an insﬁlating covering and a shield
15 disposed about said conduetor, to a bare conductor,

characterized in that it comprises the steps of: _

~ suitably arranging a termination comprising a conductive
element, an insulating body about said conductive
elemeﬁt, a casing of._insulating material on said

20 - insulating body and a conductive shank connected to a
first extremity of said conductlve element; .

- arranging a conductive coating adapted to form ‘an
elec;riC'shield over a predetermined extent of the lower.
portion of the insulating body, - | _

- 25 - providing electric field control means at an extremity
of said conductive coating of'said insulating body,
~and subsequently B : o

- carrying out a mechanical and electric connection

between a second extremity of the ¢onductive element of -
30 the termination and the cable conductor,

- insulating said mechanical_end electric connection,

- connecting the cable shield to said conductive coating

| of the termination.

35 20. The method according to ciaim'19 characterized in that
it further comprlses the step of uechanlcally connecting
said 1nsulat1ng body to-a supportlng structure

FEE= mu -




electric

incorporates  a his@heetdias Bren Repidcegent  (26) of  a semi conduct i ve
. el ast.oner. I a pushed onto the insulati .
' wés F’B&gﬁ‘} '( HJcont act with the conduct Mﬁé@?% (12)

"~ defl ecting elenent u

~of. the 5 insulating body 3. The3t’erm nation according to-anyone of

claims from1l to 10, wherein said insulating body (11) incorporates a

defl ecting . el enent (26) and said 10 insulating casing (27) is

. fornmed of a finned tube (14) elastically and directly fitted on the

i nsul ating body (11). 14. The term nation according to anyone of clainms 15

froml to 131 . fThe heethbodpacsonding] oonthglmssenbthatdgctenﬂrpeasiingthatd

el ectric connegt i engnt a r f . sai
OFE' kg TR R OO el e g el

~and_. a pr ef%ﬁﬂ%@ﬁ%@hfl@%ﬁbl@ommﬂtWQS tB@ eFble7 phieddri wgth0 ssaidd

el ectrdc CUMERL I 2 a t m’iﬁg
‘cyli ndff'l cal portc:ng%tbéof Els;g?%ni‘]ngjf Z??engt%g‘gghgti?§n '1&% ?\S’?hn&%ﬁi*,yng 2

manuf act ur i IRFERE t BVRFndthon2¥8R £PTnss e aprad M@‘W‘Fﬁ)ﬁ and
conpri si ng dle-tateps dﬁnnectlon aIBeaii@eig a asec@ﬁﬂduékti‘émlt epent the(8)

linearly exten over redet rm ed engt h, sal d uct i ve | ement
having a | o‘t/%féj%‘%j& Tehi t?/l?ri tanﬂg e&aﬁ?ﬁ\ Cf30t b&Sr m ng
an i nsul atemipctdody (11) about the conduct [ ve eI enment (8) so as

t he ductive element (8) ‘and the insul ating body (11) constitute a
substantially rigid assenbl y adapt ed to resist a redet er m ned
transverse 33 v e mFthod accexdimmate yehapnylhg chavaduerivedciat thgt(12)
over a predafd @d&d NGtk J.ﬁ%ea'é'&'ﬁh@étfﬁe b&?dtiﬂ&%a&éb&@&”éép%ilﬁnce

f th Iovver e rem t 10 e conductive el epent
of the ectrlé/éhlgl over a predetermined extent of the lower

portlon of the insulating body comprises  applying a
15 semiconductive paint to the insulating body.

3. The method according to claim 19, characterized in that
said electric field control means have at least one portion
pressed on the conductive coating of the insulating bedy .

20 | _ o : | .

' 24. The method according to claim 19, characterized in that
said casing is .elastically"fitted about said insulating
body. ' '

25 25. The method accordlng to claim 19, characterized in that
sald steps of: _

— suitably arranging a termlnatlon comprising a conductive
element, an 1nsulat;ng body about said conductive
element, a «casing of insulating material on said

- 30 | insulating body and a coﬁductive shank eonnected to a
first extremity of said conductive element; _
~ arranging a conductive coating' adapted to ~form an
electric shield over a predetermlned extent of the lower
portion of the insulating body,
- 35 - disposing electric-field control means at an extremity .
of said conductive coating of said insulating body,
are carried out at the fec:ory before installation of the

WEEE




appl yi ng el ectrigs shécthds Bmgpqgcedfmans (26) in electrical contact with

sai d conductive co di sposing a casing (27) of an elastic
i nsul at Mg 9RHENAT i aﬁj"ﬁﬂlﬂﬁﬂlﬁ"ﬂmul ating body (11) in an EGT&EP8/02063 endi ng
fromsaid electric means §g6) to the upper extrenmity (9) -of
the conductive el enent (8).

termination in the field.

26. The method according to élaim 25, characterized in that

it fﬁrther comprises the step of electrically testing said
5 termination carrying said conductive covering and electric
- field control means at the factory, before installation.

27. A method of manufacturing a termination for an electric
cable characterized by the steps bf::
10 - arranging a conductive element linearly extended over a
predetermined length, '
- applying an insulating body about the conductive
element, S
- externally  applying a _coﬁductive_ coating over a
15 predetermined extent to a portion of the insulating body
close to one of the extremities of the conductive -
element,
- applying  electric field control means in electrical
_ contact with said conductive coating, _
20 - disposing a casing of insulating material of
| predetermined surface extension over said insulating
‘body and electric field control means, in an area
corresponding to the extremity of said conductive
‘element and said electric-field cohtrol means. '
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