-1- Apparatus for a connection point between two
el ectrical high-voltage cables Description 5 The
invention relates to an apparatus for a connection
poi nt between a paper-insul ated el ectri cal
hi gh-vol tage cable, which is!inpregnated with an
insulating medi um which can flow, and a
astic- |nsulated el ectrical 10 high-voltage cable, in
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cablbgubB832 to connect high-voltage cables, which have
20 already been laid and are still in use, and whose paper
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insulation is impregnated with an insulating medium
which can flow, to normal modern, plastic-insulated
high-voltage cables. In known technology, oil or gas,
for example nitrogen, are used as impregnation means
25 for the first-mentioned high-voltage cables. These
cables may be gas external-pressure cables, gas
internal-pressure cables, low-pressure oil cables or
high-pressure oil cables. In the following text, the
word “paper cable” is used to represent all the
30 possible embodiments. The plastic-insulated cable is
referred to in the following text as a “plastic cable”,

for the sake of simplicity.

At the ends which are intended to be connected to
35 another high-voltage cable, the paper cable has a
partition isolator, which is composed of epoxy resin by
way of example, for pressure-tight closure. The
partition isolator is shaped around the cable end,
enclosing a circumferential annular gap, for the



partition isolator, which is conposed of epoxy resin
by way of exanple, for pressure-tight closure. The
partition isolator is shaped around the cabl e end,
enclosing a circunferential annular gap, for the 2

I mpregnation nmeans to pass thgough. It has a
relatively | arge external dianeter, as an effective
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layers, and on the other hand to beyond the partltlon

isolator of the paper cable. The entire connection
point is surrounded by an aluminium foil as a diffusion
barrier and by shrink sleeves as mechanical protection.
25 In addition, this junction sleeve can be protected by a
housing composed of glass-fibre-reinforced plastic.
Overall, the production of this connection point or
junction sleeve regquires a considerable amount of
effort.
30
The invention is based on the object of designing the
apparatus described initially in a simpler form.

According to the invention, this object is achieved:
35 - in that the sleeve body is in the form of an
elongated, integral component composed of elastic
insulating material with an aperture hole for

holding the two high-voltage cables,



30 The invention is based on the object of designing
the apparatus described initially in a sinpler form
According to the invention, this object is achieved:
35 - in that the sleeve body is in the formof an

el ongated, integral conponent3conposed of elastic
insulating material with an aperture hole for hol ding
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20 integral structure, which means that its electrical
functionality can be tested in the factory. The
internal diameters of the two openings of the aperture
hole which are provided at the ends of the sleeve body
are of such sizes that the aperture hole can be pushed

25 onto one of the cables, preferably onto the plastic
cable, on the one hand without any 1risk of
overstretching, before the through-connection of the
two conductors. On the other hand, at both ends, the
sleeve body is pressed with the control funnels located

30 there, despite the greatly different external diameters
of the contact surfaces of the two cables, with a
defined force against the outer conductive layers
thereof, to be precise with at least approximately the
same force on both cables. This is of major importance

35 for the functionality of the sleeve body since the
sleeve body can follow temperature fluctuations in
particular, without damage, as a result of the defined
sizes of the ends of the aperture hole, with these



cabl e, on the one hand w thout any risk of
overstretching, before the through-connection of the
two conductors. On the other hand, at both ends, the
sl eeve body is pressed with the control funnels

| ocated 30 there, despite the greatly different
external dianmeters of the contact surfaces of the two
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seen in Figure 2, of

Figure 2 shows a section through an apparatus according

20 to the invention.

Conductors 1 and 2, which can be seen in Figure 2, of
two high-voltage cables 3 and 4 are electrically
conductively connected to one another in a connection
25 point V. A connection sleeve M is fitted over the
connection point V and, as a prefabricated component,
may have a conductive screen 5 and a moulding 6
composed of elastic insulating material, to which a
conductive outer coating 7 can be applied. The coating
30 7 makes electrically conductive contact with outer
electrically conductive layers of the two cables 3 and
4. The connection sleeve M is seated with an
interference fit on the parts surrounded by it.

35 The conductors 1 and 2 may be formed from a plurality
of wires or may be solid. They may be round or may be
in the form of segments. They may be composed of copper

or aluminium. The conductors 1 and 2 are each



two high-voltage cables 3 and 4 are electrically
conductively connected to one another in a connection
25 point V. A connection sleeve Mis fitted over the
connection point V and, as a prefabricated conmponent,
may have a conductive screen.5and a noulding 6
conposed of elastic insulating material, to which a
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surrounded by an inner guide 1ayer, which is also
referred to as conductor snmoothing. This inner guide
| ay&hei sombigutdtisnr af edhé npdpeer drablieng. i6 kfodheper se,

1@ppahatU§a§CCQﬁdl6$kéf>téaélngVe%thBse%heﬁP'gﬁb$?1 Its
vol ta g cable 3,is a paper }

vol F8HE T & 4??se%94% thior CopPeciionnee the Sconductor
conﬁl@@rahﬁowleﬁtihecghp@r4cahleoﬁneetiann@mquy 8€,which

10 a8d haseaandyt ShofRdad 69 2Of [Rtalsedl 180 the

1 df C on to the conductor
SO oPOEREeon T o DRI o CORABCI T of ecud. Ay i

e p Ast |
1% s pearestdsy rnposed isf asiyppmeageossmedofnpasémeof the

Conﬁaﬁélrﬁl{té}flallhﬁst Vhe COMGMIGI Y 1 and 2. 5%:?d5tchf the

Cgﬂgﬁ% aél:?l a as rt%hles%ag?d?\éﬁg eouslaﬁfﬁjct%np é‘eé‘néi’yofpaper
t helaYe&tul &t i &n cobplbegpapertoads €18 is Fhickéneseby the
papesnnddiens fecd BOURI ihe &G rdifdechleo do%dfub%fdl and
fgﬁ%%g%gkmé?¥y% tl%ga egc Slég énéafgéﬁié)away from the
paper cable 3, with respect to the connection piece 8,
by a seal 11. The end of the paper cable 3 is
surrounded all round by a partition isolator 12, which
for example is composed of epoxy resin, in order to
25 form an end closure. The coupling electrode 10 1is
encapsulated in the partition isolator 12 in a liquid-
tight and gas-tight manner. A metal sgleeve 13 ig
encapsulated in a liquid-tight and gas-tight manner at
the other end of the partition isolator 12, and a
30 funnel which is connected to the casing of the paper
cable 3 is screwed to this metal sleeve 13. A
circumferential gap 14 for the impregnation means, for
example an insulating oil, to pass through remains
between the partition isolator 12 and those parts of

35 the paper cable 3 which are surrounded by the same.

The configuration of the plastic cable 4 ig likewise
known per se. An inner guide layer composed of




20 is hernetically sealed at its end facing away from
the paper cable 3, with respect to the connection
piece 8, by a seal 11. The end of the paper cable 3
is surrounded all round by a partition isolator 12,
which for exanple is conposedg of epoxy resin, in
order to 25 forn1an end closure The coupling
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diameter over the 1nsulat1c>n 15 and the external guide
layer 16 of the plastic cable 4 should therefore be at
least 10 mm less than the external diameter of the
partition isclator 12 of the paper cable 3. The
25 conductors 1 and 2 of the two cables 3 and 4 in the
illustrated exemplary  embodiment have the sate
dimensions and are configured identically. However,
they may also have different dimensions, with
correspondingly changed or adapted thickness of the
30 insulation on the two cables 3 and 4. In the area of
the conductor 2, a filling piece 19 is fitted over the
connection piece 8, which filling piece 19 is composed,
for example, of aluminium and has an external diameter
which corresponds to the external diameter of the
35  partition isclator 12. A screening electrode 20 is
arranged around the connection point between the two
conductors 1 and 2 overall, with all the described
individual parts. This is a component of the sleeve



This conprises an integral sleeve body 18 conposed of
insulating material, which covers the connection point
bet ween the paper cable 3 and plastic cable 4, whose
external dianeters differ to a mpjor extent at the 20
contact points of the sleeve body 18. The externa

di anmeter over the insulation 15 and the external guide
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1fferent external diameters of the insulation 15 and
outer guide layer 16 and partition isolator 12, and to

the filling piece 19. It has an aperture hole with a
correspondingly stepped profile and, at its two axial

25 ends, has internal diameters which are likewise greatly
different, in the same way as the external diameters of

the contact surfaces of the two cables 3 and 4. The
difference between the internal diameters at the ends

of the aperture hole 1is advantageously likewise at

30 least 10 mm, matching the external diameters of the

contact surfaces of the two cables 3 and 4.

The internal diameters of the openings at the ends of
the aperture hole in the sleeve body 18 are of such
35 sizes, and in defined manner, that the sleeve body 18
and 1its control funnels 21 and 22 rest with a
predetermined interference fit on the insulation 15 and
the outer guide layer 16 on the one hand, and on the




terpolymer (EPDM), or of silicone rubber. The control
funnels 21 and 22 are integrated in the sl eeve body
17. They are |ikew se advant ageously conposed of the
same material as the sleeve body 18, and are made 15
el ectrically conductive. The @ontrol funnels 21 and 22
rest with a defined interference fit on the respective
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connection piece 8 at the end of the conductor 1 of the

paper cable 3. The filling piece 19 is fitted at the

end of the partition isoclator 12, over the connection

25 point of the two conductors 1 and 2. Finally, the

gleeve body 18 is moved to its final position, in which

the screening electrode 20 rests on the filling piece

19, and in which its control funnels 21 and 22 rest

with an interference fit on the outer guide layer 16 of

30 the plastic cable 4 and on the partition isolator 12 of

the paper cable 3.

Once the sleeve body 18 has been fitted, an outer
sheath can be fitted over it. The electrically
35 conductive screens provided in the configuration of the
cables 3 and 4 can be connected through a sheath such
ag this. Instead of this type of sheath, a metal

housing with an insulating casing can also be fitted



el ectrical boundary layer of the two cables 3 and 4 in
the installed position. An upper limt for the
required w dening of the aperture hole at the ends of
the sleeve 10 body 18 is about 33% The procedure for
assenbly of the apparatus aectdrding to the invention
is, for exanple, as follows: 15 After preparation of

t herends ofetdmadvadoall €§.3 and 4 to be connected
corresponding to the above description, the sleeve
body 18 is fitted. Wth its aperture hole being
appropriately wi dened, it can advantageously be
pushed onto the end of the plastic cable 4 to a
parki ng 20 position. The conductor 2 of the plastic
cable 4 is then electrically conductively connected
to the connection piece 8 at the end of the conductor
1 of the paper cable 3. The filling piece 19 is
fitted at the end of the partition isolator 12, over
the connection 25 point of the two conductors 1 and 2.
Finally, the sleeve body 18 is noved to its fina
position, in which the screening electrode 20 rests
on the filling piece 19, and in which its contro
funnels 21 and 22 rest wth an interference fit on
the outer guide |layer 16 of 30 the plastic cable 4 and
on the partition isolator 12 of the paper cable 3.
Once the sleeve body 18 has been fitted, an outer
sheath can be fitted over it. The electrically 35
conductive screens provided in the configuration of
the cables 3 and 4 can be connected through a sheath
such as this. Instead of this type of sheath, a netal
housing wth an insulating casing can also be fitted -
9 - around the sleeve body 18. 10 - Patent C ains



1. Apparatus for a connection point between a paper-

i nsul ated el ectrical high-voltage cable, which is 5

i npregnated with an insul ating nedi um which can fl ow,

and a plastic-insulated electrical high-voltage cabl e,

in which an end term nation,- Wi eh is surrounded by a

pressure-resistant partition isolator, is provided at

t he Patiénof Cldomgpaper - i nsul at ed hi gh-vol tage cabl e, and

10 in which the connection point of the conductors of

the_ two_high-voltage cables is surrounded by

el edtri cAPPIRRWerfidy %l RRCE i9Rd PRisE ebebwienlya paper-

charastidaiedd eléattivail t heighl-eeveahodychBBy, i Suhikh hejg

£ Or Ry e ks o] nent_.conposed
9f:e@ﬂi‘ati§;i oRgaY S Eﬂggﬂégng&n r{r{%%um Wil rc-earhogiow,

el ast.c %ﬁ |nsulat|qﬁ?nater| \ an ap
f or *"RoPditGeEtRE- LR in s \oliacigd ceabibdghe 3oluage - calle,
t haint Weicheene ebddyefibBhat soequinppad 88 siSrduMied by a
axi glessdhse - N iGR AL E 4 the hi gh- .
VO'Eﬁ?e Cgbl 31§3? 4 #qﬁﬁgﬁggﬁeS%Pﬁgg?r&oﬁgrJ%C?GdEd at
f unnief sS{2198 25 WRPRAT - inPulird of digh-poitegorcablest and
1dn énewhi¢latlhy comdudtione peayier sfoththech@ctb@N-of the
vol tRge H-981(3ge 4)oardld 34N interpal
di a }%.[I?-%f etlheg%egertau({]e hal'e SPEQ{DHégg?ee%/e %g%@trlcal
(18?§a' 'S CwSTERFAI Ahds %%meé’ﬁ body o rehamsitepégedi t h
t he~ cob r bhat uhhel sl¢@de BAJy ales)of idi thernst rdehi Bed an
Si zes, eldhddtdy, t ondhdiit hegh I gj- e_gabl.es
14 3, 4)im\'/\lnl%ls,cel exter{% ,djaan%t%%e di P?&éfr%%%cga?gl cagpotic
10 mm ' tHe E8nt J8FShIBhs BiTR hean 5| 2R Bty Relg) , for
mat cheldPdinchéde twe fleigntvold@gextabhed (i, ameters. 2.
Appar afriisclenc it Ra eb@eChaiy t1sFhad | N ; Lhat
the di {fenenge, bet uee © houy fLef P8 Qrabipcel oy e Fuo
apert ure hol e at’ t K&*tho24%i AP tERdedofttq neekd ebbe 3ggh-
body (WB)tdds egableso the di)f.f emémbe beéweeicdine control
20ext er ndnr@1amgbel S29f WhieH, WA CeRbAEE ¢ 45 TAGRT 19k B8
on electrically conductive layers of the two high-
voltage cables (3, 4), and
- in that the internal diameters of the aperture hole
in the sleeve body (18) at its two axial ends which
25 are equipped with the control funnels (21, 22) are
of different defined sizes, in order to hold the two
high-voltage cables (3, 4), whose external diameters

differ by at least 10 mm in the contact areas of the

sleeve body (18), matched to these different
30 external diameters.
2. Apparatus according to Claim 1, characterized in

that the difference between the internal diameters of
the aperture hole at the two axial ends of the sleeve
35 body (18) is equal to the difference between the
external diameters of the two contact surfaces of the
plastic-insulated high~voltage cable (4) on the one
hand and the partition isolator (12) on the other hand.



pl astic-i nsul ated hi gh-voltage cable (4) on the one
hand and the partition isolator (12) on the other

hand. - 11 3. Apparatus according to aim1l or 2,
characterized in that the aperture hole in the sl eeve
body (18) has an internal digreter at its ends which
is undersize in conparison to the contact surfaces of

thestwo R v.ol_t cahl es . 4), requiring the
apert ur e‘b%%f&éétug abcgg\%dggﬁego béf’% "ot %S%ﬁhﬁgi'ﬁ“r‘aﬁfized
to rBalRaEn&he BPPREUCDOBPES ORD fhe Apbases UsodiccOi®li ngas
t o eneiotethal ndidmdter3.at HE sChasactwiicBedsi Onbdad: tdein
sl eg 18) 1:$,COMMAS f_an. et hyl ene- propyl.en
erg%§§%%9¥g§ g% g%ﬁicone qﬁhbé&ﬁfaﬁfs A%éa?g?u§m2y hlé%'
ccEPUFFRE t 52k of 3.0l Al nereaebring s ceevioisr ihde to
i N bhavidemedrigeratt debhornBthen cordd®lto feanal 6né2fitting
22) pokbeiaxial ends of the sleeve body (18) are
conposed of ethyl ene-propyl ene terpolyner or silicone
rubber which has been nade electrically conductive.
20 6. Appareedatrsisacecedhiding oteneoné @G @i Malmb015,toc 3,

16 NaEAGRIAAG N it Ehal 26EC81L00-ChEALT 08) (20)composed
conggsed of tg Leggéfropylene terpoly or silicone
rubBer 3thi SYPKASPHERIPIEED | ECFPPEANTY ©8ndaEt | vkl japne
25 fiubkexd over the connection point of the conductors
(1, 2) of the two high-voltage cables (3, 4).

5. Apparatus according to one of Claims 1 to 4,

15 characterized in that, in order to form the control

funnels (21, 22}, the axial ends of the sleeve body
(18) are composed of ethylene-propylene terpolymer or
silicone rubber which has been made electrically
conductive.

20

6. Apparatus according to one of Claims 1 to §,
characterized in that a screening electrode (20)
composed of ethylene-propylene terpolymer or silicone
rubber which has been made electrically conductive is
25 fitted over the connection point of the conductors (1,
2) of the two high-voltage cables (3, 4).



