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(57) Abrege/Abstract:
Termination for electrical cables Is disclosed comprising an outer insulation tubular body; a conductive rod coaxially arranged within
sald Insulation tubular body; an elastomeric sleeve coaxially arranged within said insulation tubular body and extending about an
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(57) Abrege(suite)/Abstract(continued):

end portion of sald conductive rod; a connecting device coaxially arranged within said elastomeric sleeve, mechanically and
electrically connected to said conductive rod and being adapted to be mechanically and electrically connected to an electrical
cable; a conductive tubular element coaxially arranged within said insulation tubular body and adapted to be electrically connected
to the ground; a semi-conductive element coaxially arranged within said conductive tubular element and partially extending inside
sald elastomeric sleeve on the opposite side to said conductive rod; at least one elastic conductive element radially interposed
between and Iin a contact with sald conductive tubular element and said semi-conductive element. Also disclosed Is a method for
manufacturing a termination for electrical cables and a method for connecting an electrical cable to a termination for electrical
cables.
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(57) Abstract: Termination for electrical cables 1s disclosed comprising an outer msu-
lation tubular body; a conductive rod coaxially arranged within said insulation tubular
body; an elastomeric sleeve coaxially arranged within said insulation tubular body and
extending about an end portion of said conductive rod; a connecting device coaxially
arranged within said elastomeric sleeve, mechanically and electrically connected to
sald conductive rod and being adapted to be mechanically and electrically connected to
an electrical cable; a conductive tubular element coaxially arranged within said insula-
tion tubular body and adapted to be electrically connected to the ground; a semi-con -
ductive element coaxially arranged within said conductive tubular element and par-
tially extending inside said elastomeric sleeve on the opposite side to said conductive
rod; at least one elastic conductive element radially imterposed between and 1 a con-
tact with said conductive tubular element and said semi-conductive element. Also dis-
closed 1s a method for manufacturing a termination for electrical cables and a method
for connecting an electrical cable to a termination for electrical cables.
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Termination for electrical cables and method for

manufacturing such a termination

* % % * *

DESCRIPTION

The present invention relates to a termination for
electrical cables, 1in particular for medium or high or

very high voltage electrical cables.

The invention also relates to a method for manufacturing

the aforementioned termination.

Throughout the present description and the attached claims,
the term “termination” 1s used to 1indicate a 7Jjointing
assembly specifically provided for mechanically and
electrically connecting an electrical cable to a bare
conductor, for example an overhead conductor, which 1s, 1in
turn connected to a different device, such as for example
an electrical power source, a transformer, a user device

etc.

In the present description, the term "medium voltage" 1is
used to refer to a tension typically from about 1 kV to
about 30 kV, while the term "high voltage” refers to a
tension above 30 kV. The term "very high voltage" 1is used
to define a tension greater than about 150 kV or 220 KV,
up to 500 kV or more.

Medium or high or very high voltage electrical cables
typically comprise one or more conductors covered by an
insulating layer. A conductive screen 1s coaxially applied
at a radially outer position with respect to the
insulating 1layer of the conductors. A semi-conductive
layer 1is radially interposed between the insulating layer
of the conductors and the conductive screen. A protective
sheath 1s coaxially applied at a radially outer position

with respect to the conductive screen.

CONFIRMATION COPY
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Terminations for medium or high or very high voltage
electrical cables typically comprise a sleeve made of
elastomeric material and a conductive rod adapted to be
connected to the bare conductor. A connector 1is provided
inside the sleeve to mechanically and electrically connect
the conductive rod to the electrical cable, so as to provide
the electrical connection between the electrical cable and
the bare conductor. The sleeve further comprises a semi-
conductive cylindrical insert for controlling the electrical
field within sleeve, 1in particular to avoid the presence of
areas with high concentration of electrical field wherein
undesired electrical discharges and breakdowns could occur. A
conductive element 1s arranged in a radially outer position
with respect to the semi-conductive cylindrical 1insert 1n a

contact relationship therewith.

When connecting the electrical cable to the termination,
the electrical cable is treated i1in such a manner that the
conductors axially project by a predetermined amount with
respect to the radially outer layers. Such conductors are

then electrically and mechanically connected to the

"

connector of the termination to provide the desired
electrical continuity between the electrical cable and the

conductive rod of the termination.

Upon connection of the electrical cable to the termination,
the semi-conductive layer of the electrical cable should be
arranged 1in a steady contact relationship with the semi-
conductive insert of the termination in order to provide the
electrical cable with an appropriate ground connection

through the conductive element of the termination.

US 5,316,492 discloses a plug-in connection for a high
voltage plastic cable in a high voltage outside termination.
The plug-in connection comprises an elastic sleeve 1nsulator
with stress-controlling electrically conducting body, an

insulating body surrounding the sleeve 1nsulator and an
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electrically conducting sheath surrounding the 1nsulatiling
body. The sleeve insulator 1is assembled 1n a mechanically
strong and leak-tight manner on a metal foot plate 1in a

ground plate of the outside termination.

The Applicant observed that the electrically conducting body
and the electrically conducting sheath of a termination of
the above-described type, being both made of a rigid
material, cannot be radially expanded to allow the
termination to be connected to electrical cables having a

diameter greater than the one prefixed in the design stage.

The Applicant also observed that, should the above
termination be connected with electrical cables having a
diameter lower than the one prefixed in the design stage, the
desired steady contact between the electrically conducting
sheath of the termination and the semi-conductive layer of

the electrical cable could not be achieved.

Indeed, the Applicant noticed that for the above reasons
each of the terminations of the prior art can be used only
with electrical cables of a specific size, that 1s
electrical cables having different diameters require using
terminations of different size to provide the electrical

cables with an appropriate ground connection.

In addition thereof, the Applicant observed that, still due

to the fact that the semi-conductive element of the
terminations of the prior art are made of a rigid material,
these terminations does not allow radial expansions of the
electrical cable due to possible thermal variations occurring

during the operative lifecycle thereof.

Furthermore, the Applicant observed that in the termination
of US 5,316,492 a stuffing box 1s provided at a radially
outer position with respect to the conducting sheath to

provide the desired axial tightness within the termination.
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However, the Applicant noticed that such an axial tightness
might be compromised should radial expansions of the
electrically conducting body and the conducting sheath occur
due, for example, to the fact that the termination 1is
connected with electrical cables having a diameter higher
than the one prefixed 1n the design stage or due to thermal
variations occurring during the operative 1lifecycle of the

electrical cable connected to the termination.

The Applicant faced the technical problem of providing a
termination which is capable of being connected to electrical
cables having different diameters and which allows radial
expansions of the electrical cables due to thermal variations
occurring during the operative 1lifecycle thereof, while
providing at the same time the electrical cable with the
appropriate ground connection by maintaining a steady contact
between the semi-conductive element of the termination and

"

the semi-conductive layer of the electrical cables.

The Applicant also faced the technical problem of
providing a termination which 1is capable of ensuring the
desired tightness both in case o©of different <cable

diameters and in presence of thermal expansions.

As disclosed in more detail below, the Applicant found that
the problems above can be solved by arranging an elastic
conductive element between the conductive element of the
termination and the semi-conductive element o©of the
termination, said at least one elastic conductive element
exerting an elastic force onto the semi-conductive element
of the termination along at least one radial direction

towards the longitudinal axis of the termination.

In particular, the Applicant found that the desired steady
contact between the semi-conductive element o0of the
electrical cable connected to the termination and the semi-
conductive element of the termination can be ensured,

irrespective of the specific diameter of the electrical
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cable and irrespective of any possible thermal wvariation
occurring during the operative lifecycle of the electrical
cable, by exerting on the semi-conductilive element of the
termination an elastic force along at least one radial
direction towards the longitudinal axis of the termination.
The semi-conductive element of the termination can thus be
radially displaced towards and away from the longitudinal
axis of the termination, depending on the actual diameter
of the electrical cable connected thereto, while remaining
in a steady electrical contact relationship with the

conductive element of the termination.

Accordingly, 1in a first aspect thereof, the present
invention relates to a termination for electrical cables,
comprising:

- an outer insulation tubular body having a longitudinal
axis;

- a conductive rod <coaxially arranged within said
insulation tubular body;

- an elastomeric sleeve coaxially arranged within saild
insulation tubular body and extending about an end portion
of said conductive rod;

- a connecting device coaxially arranged within said
elastomeric sleeve, sald connecting device being
mechanically and electrically connected to said conductive
rod and being adapted to be mechanically and electrically
connected to an electrical cable;

- a conductive tubular element coaxially arranged within
said insulation tubular body and adapted to be
electrically connected to the ground;

- a semi-conductive element coaxially arranged within said
conductive tubular element and partially extending inside
sald elastomeric sleeve on the opposite side to said
conductive rod with respect to said connecting device;

- at least one elastic conductive element radially
interposed between, and in a contact with, said conductive

tubular element and said semi-conductive element, said at
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least one elastic conductive element exerting an elastic
force onto said semi-conductive element along at least one

radial direction towards said longitudinal axis.

In a second aspect thereof, the present 1invention relates
to a method for manufacturing a termination for electrical
cables, comprising:

- providing an elastomeric sleeve having a 1longitudinal
axils and including, 1n a radially 1nner position thereof, a
connecting device;

- coaxially arranging a semi-conductive element with
respect to said elastomeric sleeve so that a first portion
of said semi-conductive element axially extends inside said
elastomeric sleeve and a second portion of said semi-
conductive element axially extends outside said elastomeric
sleeve;

- inserting an end portion of a conductive rod into said
elastomeric sleeve on the opposite side with respect to
said to said semi-conductive element to electrically and
mechanically connect said conductive rod to said connecting
device;

- arranging at least one elastic conductive element 1n a
radially inner position with respect to a conductive
tubular element;

- fitting said conductive tubular element onto said second
portion of said semi-conductive element so that said at
least one elastic conductive element i1s radially interposed
between, and in a contact with, said conductive tubular
element and said semi-conductive element and exerts an
elastic force onto said semi-conductive element along at
least one radial direction towards said longitudinal axis;
- coaxially arranging an outer insulation tubular body in a
radially outer position with respect to said conductive
bar, said elastomeric sleeve and sald conductive tubular

element.

Throughout the present description and 1in the following
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claims, the terms “radial” and “axial” (or "“longitudinal”)
are used to indicate a perpendicular direction and a parallel
direction, respectively, to a reference longitudinal axis of
the termination, the above reference longitudinal axis being
defined by the longitudinal axis of any one among the outer
insulation tubular body, the conductive rod, the elastomeric
sleeve and the conductive tubular element of the termination.
The expression “radially inner/outer” 1s 1instead used by
referring to the position along a radial direction with

respect to the abovementioned longitudinal axis.

Throughout the present description and 1in the following
claims, the terms “above” and “Ybelow” are used with
reference to an upright position of the termination, that
is when the aforementioned reference longitudinal axis 1s

oriented vertically.

In least one of the aforementioned aspects the invention
can comprise at least one of the following preferred

features, taken separately or in combination.

Preferably, the termination comprises a leak-tight element
axially interposed between said elastomeric sleeve and said

conductive tubular element.

Advantageously, the Applicant observed that the provision
of a leak-tight element which acts in the axial direction
between the elastomeric sleeve and the conductive tubular
element allows to provide the termination with a sealing
system which 1is not sensitive at all to possible radial
expansion of the semi-conductive element of the termination
due for example to thermal variations occurring durilng the
operative lifecycle of the electrical cable connected to
the termination. The desired axial sealing effect and
radial electrical connection are thus provided by two
different systems which are structurally and functionally

independent from each other.
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In a preferred embodiment thereof, the termination
comprises at least two elastic conductive elements arranged

at different axial positions.

Preferably, said at least one elastic conductive element
comprises at least one annular spring coaxially arranged
wlithin said conductive tubular element in a radially outer

position with respect to sald semi-conductive element.

More preferably, sald annular spring comprilses a metallic
wire spirally wound along an annular path extending about

sald longitudinal axis to define a plurality of coils.

Still more preferably, each of sald coills lays on a plane

which does not i1nclude said longitudinal axis.

In a preferred embodiment, said insulation tubular body 1s

at least partially filled at least with silicon gel.

Preferably, said connecting device comprises a first seat
for a plug-in connection to said electrical cable and an
axially opposite seat for a plug-in connection to said

conductive rod.

Preferably, the method of manufacturing the termination of
the present invention comprises axilially interposing a leak-
tight element between said elastomeric sleeve and said

conductive tubular element.

Preferably, the method of manufacturing the termination of
the present invention comprises at least partially filling

said insulation tubular body at least with silicon gel.

Alternatively sailid insulation tubular body can be filled
with another 1insulating fluid, like o011 or similar

materials.

Further features and advantages of the present 1nvention

will appear more clearly from the followling detailed
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description of some preferred embodiments thereof, such
description being provided merely by way of non-limiting
example and being made with reference to the annexed

drawings. In such drawings:

- figure 1 1s a schematic and partially sectioned view of
a termination according to the present i1nvention;

- figure 2 is a perspective view of a conductive elastic
element used 1n the termination of figure 1;

- figure 3 1s a schematic sectional view of a step of the
manufacturing process of the termination of figure 1;

- figure 4 is a schematic sectional view of a further step
of the manufacturing process of the termination of figure
1;

- figure 5 1is a schematic sectional view of a further step

of the manufacturing process of the termination of figure
1;

- figure 6 is a schematic sectional view of a further step
of the manufacturing process of the termination of figure
1;

- figure 7 is a schematic sectional view of the
termination of figure 1 in a factory testing
configuration;

- figure 8 is a schematic view of a step of the field
installation of the termination of figure 1;

- figure 9 is a schematic view of a further step of the

field installation of the termination of figure 1.

With respect to figure 1, a termination for electrical
cables according to the present invention 1s 1indicated

with numeral reference 10.

In particular, the termination of figure 1 1s wused for
medium or high voltage electrical cables, but 1t can be

also used for very high voltage electrical cables.

As will be better explained in the following of this

description, the termination 10 1s a pre-fabricated
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termination, i.e. 1t can be wholly assembled in a factory.
Accordingly, the termination 10 can also be tested 1n the
factory before shipping to the installation area for field
installation. This allows reducing the operations to be
carried out at the 1installation area as well as the

technical skills of the operators involved.

The termination 10 comprises an outer insulation tubular body
15 having a longitudinal axis X-X. This body comprises a
portion 15a shaped so as to define a plurality of fins. Only

one of these fins is indicated with 16 in figure 1.

Preferably, the insulation tubular body 1s made of a

composite material.

An elastomeric sleeve 20 1s coaxially arranged within the
insulation tubular body 15. A connecting device 25 1s

coaxially arranged within the elastomeric sleeve 20.

Preferably, the elastomeric sleeve 20 comprises a pre-

moulded silicone body.

A conductive rod 30 1is coaxially arranged within the
insulation tubular body 15. Conveniently, the conductive
rod 30 1s coated by an insulating layer 30a. An end
portion of the conductive rod 30 (and of the relevant
insulating layer 30a) 1is coaxially arranged within the

elastomeric sleeve 20.

The connecting device 25 1is of the so-called %plug-in”
type. The connecting device comprises a socket body 26
having, on a first side thereof, a seat 2/7a adapted to
house and lock into a desired axial position a plug 102
associated with the end of the conductor of an electrical
cable 100 (figures 8 and 9) and, on the axially opposite
side, a seat 27b adapted to house and lock into a desired
axial position a plug 31 (figure 3) associated with the

end portion of the conductive rod 30. Preferably, the
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socket body 26 is made o0f conductive material (e.q.
aluminium, copper or the 1like), and 1is surrounded by a

semli-conductive body 26a,

FEach of the aforementioned plugs 102 and 31 1n turn
comprises a seat adapted to receive the end portion of the
electrical cable 100 and of the conductive rod 30,
respectively, and to hold this end portion by means of

clamping, crimpling, screws or welding.

Upon being associated with the end portion of the
electrical cable 100 and of the conductive rod 30,
respectively, the plugs 102, 31 are mechanically and
electrically coupled together and to the connecting device
25 in a conventional manner (for example, as disclosed 1in
UsS 5,316,492), thus providing mechanical and electrical
connection between the electrical cable 100 and the

conductive rod 30.

A cylindrical semi-conductive element 40 1s coaxially
arranged within the insulation tubular body 15 to provide

an electrical field control.

An end portion of the semi-conductive element 40 axially
extends inside the elastomeric sleeve 20 whille the
remaining portion of the semi-conductive element 40 axially

extends outside the elastomeric sleeve 20.

A conductive tubular element 50 1s coaxially arranged
within the insulation tubular body 15 1n a radially outer

position with respect to the semi-conductive element 40.

An elastic conductive element 60 1is radially arranged
between the conductive tubular element 50 and the semi-
conductive element 40 1in a steady contact relationship
with both the elastic conductive element 60 and the
conductive tubular element 50, thus providing an

electrical and mechanical connection between the elastic
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conductive element 60 and the semi-conductor element 40.

The elastic conductive element 60 exerts an elastic force
onto the semi-~conductive element 40 along a radial direction
towards the longitudinal axis X-X so as to push the semi-
conductive element 40 against a semi-conductive layer 101
of the electrical cable 100, thus realizing a steady
contact relationship between the semi-conductive element
40 of the termination 10 and the semi-conductive layer 101
of the electrical cable 100, 1irrespective of the actual
diameter of the electrical cable 100. The desired ground

connection of the electrical cable 100 is thus achieved.

Preferably, more than one elastic conductive element 60 1s
provided. In a preferred embodiment of the 1nvention, two
elastic conductive elements 60 are arranged at different
axial positions between the conductive tubular element 50

and the semi-conductive element 40.

In order to provide a steady positioning of the elastic
conductive element 60 with respect to the conductive
tubular element 50, an appropriate seat 51 1s provided 1in
the radially inner surface of the conductive tubular
element 50 to house the radially outer surface of the

elastic conductive element 60, as better shown 1n figure 4.

Referring now to figure 2, the elastic conductive element
60 1s preferably an annular spring 61 made of a metallic
wire 62 spirally wound along an annular path so as to
define a plurality of coils. Only one of these coils 1is

indicated with 63 in figure 2.

FEach of the coils 63 lays on a plane which does not extend
radially, that 1s this plane does not 1include the
longitudinal axis X-X. This allows an elastic force to be
provided in the radial direction towards the 1longitudinal
axis X-X when the spring 61 1s arranged, 1n a radially

stressed condition, between the conductive tubular element 50
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and the semi-conductive element 40 of the termination 10. The
desired steady contact relationship between the semi-
conductive element 40 and the semi-conductive layer 101 of
the electrical cable 100 is thus obtained irrespective of the

actual diameter of the electrical cable 100.

For example, when it 1s used an annular spring 61 having an
outer diameter of 200 mm and an 1inner diameter of 170 mm,
the diameter of the electrical cable 100 can be 1n the

range from 85 mm to 95 mm

The insulation tubular body 15 1s filled with a filling
compound 70. Preferably, this filling compound 70 comprises
silicon gel 71 and PE pellets 72 (figure 6). The amount of
filling compound 70 to be filled within the 1insulation
tubular body 15 is selected so that when the termination 10
is 1n an upright position as that shown 1n figure 1, the
filling compound 70 reaches a predetermined height. In this
configuration, a portion 75 of the cavity defined between
the insulation tubular body 15 and the conductive rod 30 1is
not filled with the filling material /0.

The silicon gel 71 is filled into the 1insulation tubular
body 15 in a liquid state. After polymerisation, 1t reaches
a soft solid-state so that it 1s prevented to flow out the

insulation tubular body 15.

In an alternative embodiment, the insulation tubular body

15 is filled with o0il or other appropriate insulating fluid.

As shown in figure 1, a leak-tight element 80 (for example,
an annular gasket) is <coaxially arranged within the
insulation tubular element 15. The leak-tight element 80 1is
axially interposed between the elastomeric sleeve 20 and
the conductive tubular element 50, so as to avoid the
filling material 70 to flow within the conductive tubular
element 50, thus providing the desired axial tightness

wlithin the termination.
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In addition thereof, the leak-tight element 80 acts as an
intermediate pad between the elastomeric sleeve 20 and the
conductive tubular element 50, thus preventing any friction
or rubbing between the elastomeric sleeve 20 and the
conductive tubular element 50 and allowing the weight of
the elastomeric sleeve 20 and of the terminal’s component
connected to the elastomeric sleeve 20 not to directly bear
onto the conductive tubular element 50, preventing a

posslible i1ndentation of the elastomeric sleeve 20.

Preferably, the leak-tight element 80 is made of a rubber-

like material.

Preferably, the leak-tight element 80 has an annular shape

with a substantially rectangular cross-section.

The leak-tight element 80 has a thickness of some

millimeters, preferably from about 5 to about 15 mm.

The tightness between the elastomeric sleeve 20 and the
conductive tubular elements 50 1s provided 1n the axial
direction. This ensures that the seal 1s not affected, or
at least affected in a minor amount, by the expansion or
contraction of the elastomeric sleeve, which acts mainly 1in

the radial direction.

A cover plate 90 1s provided at a free end of the
insulation tubular body 15. The cover plate 90 comprilises a
central hole 91 for allowing insertion of the conductive

rod 30 into the 1nsulation tubular body 15.

A flange 95 1s provided at the free end of the insulation
tubular body 15 opposite the cover plate 90. The flange 95

comprises a central hole 96 for allowing insertion of the
electrical cable 100.

Preferably, the flange 95 1s made 1in a single piliece with
the conductive tubular element 50, welded or otherwise

secured thereto.
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With reference to figures 3 to 6, a method for
manufacturing the termination 10 of the present invention
is described below. This method can be entirely carried

out within the factory.

Firstly, an elastomeric sleeve 20 1ncluding the connecting
device 25 and the first axial portion of the semi-
conductive element 40 is provided. As shown in figure 3,
the remaining axial portion of the semi-conductive element

40 extends outside the semi-conductive element 40.

The elastomeric sleeve 20 1s supported 1in an upright
position and the conductive rod 30 1s 1nserted from the
above and locked 1into the seat 27b o0of the connecting

device 25 (figure 3).

On the other hand, the elastic conductive element 60 1is
housed in the seat 51 of the conductive tubular element 50
and the leak-tight element 80 1s arranged at the upper end

portion of the conductive tubular element 50.

The conductive tubular element 50 1s then fitted onto the
second portion of the semi-conductive element 40 from below
so as to reach the configuration shown in figure 4, wherein
the elastomeric sleeve 20 rests onto the leak-tight element
80 and the elastic conductive element 60 1s interposed, 1n
a radially stressed condition, between the semi-conductive

element 40 and the conductive tubular element 50.

The 1insulation tubular body 15 1is then fitted from the
above onto the conductive rod 30, as shown 1n figure 5,

and 1s connected to the flange 95 as shown in figure 6.

A filling compound 70 is then filled into the 1nsulation
tubular body 15 up to reach a predetermined height. As
shown 1in figure 6, filling of the filling compound 70
comprises filling the silicon gel 71 into the 1insulation

tubular body 15 from below and introducing the PE pellets
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into the insulation tubular body 15 from the above.

The cover plate 90 is then associated to the upper end of
the 1insulation terminal body 15, +thus obtaining the

termination 10 shown 1n figure 1.

The termination 10 manufactured according to the method
described above is tested in the factory before shipping

to the installation area.

As shown 1in figure 7, 1n order to properly test the
termination 10 a test vessel 150 filled with o1l 151 and
having a test cable 160 partially 1inserted therelin and

kept in vertical position 1s used.

The termination 10 1is fitted from the above onto the
portion of the test cable 160 extending above the test
vessel 150. The upper end portion of the test cable 160 1is
locked to the connecting device 25 of the termination 10
and the termination 10 is clamped to the test vessel 150

by appropriate clamping devices 170.

The required electrical routine tests can then be carried

out.

Upon being tested, the termination 10 can be shipped to
the installation area for carryilng out  the field

installation.

As shown 1in figures 8 and 9, the installation operation
comprises the provision of a framework 200 at the

installation area.

The electrical cable 100 is then prepared 1n such a manner
that the conductors axially project by a predetermined
amount with respect to all the radially outer layers and
that semi-conductive layer 101 axially projects by a
predetermined amount portion with respect to the

respective radially outer layers.
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The plug 102 is then associated to the conductors of the
electrical cable 100 and the electrical cable 100 1s
associated with the framework 200 and kept in vertical

position, as shown in figure 8.

The termination 10 1s then fitted from the above onto the
portion of the electrical cable 100 extending above the
framework 200. The plug 102 1is 1locked to the connecting
device 25 of the termination 10 and the termination 10 1s
clamped to the framework 200 by appropriate clamping
devices, so as to reach the operative configuration shown

1n figure 9.

From the above it 1s c¢lear that the elastic conductilve
element o0 provides for a controlled radial
expansion/contraction of the semi-conductive element 40 to
be allowed while at the same time maintaining a steady
contact relationship between the semi-conductive element
40 of the termination and the semi-conductive layer 101 of
the electrical cable 100, thus providing the electrical
cable 100 with the desired ground connection irrespective

of the actual diameter of the electrical cable 100.

The elastic conductive element 60 further elastically
supports the semi-conductive element 40 and the
elastomeric sleeve 20 when the termination 10 1s arranged
in a horizontal position and shipped from the factory to

the installation area.

The elastic conductive element 60 further facilitates the
assembling operation of the termination 10 in the factory
by properly supporting in the desired coaxial position the
elastomeric sleeve 20 with respect to the conductive

tubular element 50 through the semi-conductive element 40.

The elastic conductive element 60 further contributes to
segregate the filling material 70 within the 1insulation

tubular body 15 should undesired leakage of the filling



CA 02835660 2013-11-12
WO 2012/155934 PCT/EP2011/002504

- 18 -

material 70 occur.

In addition thereof, by providing an increased radial
pressure against the electrical cable 100, the elastic
conductive element 60 further contributes to increase the
electrical capacity of the termination 10 to withstand to
electrical discharges and breakdowns. Indeed, the higher
1s the above radial pressure the hiligher 1s the above

electrical capacity.

Furthermore, the elastic conductive element 60 provides
for an explosion-proof  barrier. Indeed, the elastic
conductive element 60 is preferably slzed so as to be able
to withstand to the breakdown currents which could be

generated should a breakdown occur 1n operation.

In addition thereof, the elastic conductive element 60
allows discharging to the ground, through the conductive
tubular element 50, the capacitive current collected by
the semi-conductive element 40 when 1t 1s put 1n contact

with the semi-conductive layer 101 of the electrical cable
100.
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CLAIMS

1. Termination (10) for electrical cables, comprising:

- an outer insulation tubular body having a longitudinal
axis (X-X);

- a conductive rod coaxially arranged within said
insulation tubular body;

- an elastomeric sleeve coaxlally arranged within said
insulation tubular body and extending about an end portion
of said conductive rod;

- a connecting device coaxially arranged within said
elastomeric sleeve / salid connecting device  belng
mechanically and electrically connected to said conductive
rod and being adapted to be mechanically and electricailly
connected to an electrical cable;

- a conductive tubular element coaxially arranged within
said insulation tubular body and adapted to be electrically
connected to the ground;

- a semi-conductive element coaxially arranged within said
conductive tubular element and partially extending 1i1inside
said elastomeric sleeve on the opposite side to said
conductive rod with respect to sald connectlng device;

- at least one elastic conductive element radially
interposed between, and i1n a contact with, said conductive
tubular element and sald semi-conductive element, sald at
least one elastic conductive element exerting an elastic
force onto said semi-conductive element along at least one
radial direction towards said longitudinal axis (X-X), the
semli-conductive element being displaced with respect toc the
longitudinal axis (X-X), depending on an actual diameter of
the electrical cable, under the elastic force exerted by

the at least one elastic conductive element.

2. Termination according to claim 1, comprising a leak-
tight element axially 1interposed between said elastomeric

sleeve and said conductive tubular element.

CA 2835660 2017-10-31
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3. Termination according to claim 1 or 2, comprising at
least two elastic conductive elements arranged at different

axlal positions.

4, Termlnation according to any one of claims 1 to 3,
wherein sald at least one elastlic conductive element
comprises at least one annular spring coaxially arranged
wlithin sailid conductive tubular element 1n a radially outer

position with respect to sailid semi-conductive element.

o. Termination according to claim 4, whereln said annular
spring comprises a metallic wire spirally wound along an
annular path extending about said longitudinal axis (X-X) to

define a plurality of coils.

6. Termination according to claim 5, wherein each of said
coils lays on a plane which does not 1include said

longitudinal axis (X-X).

7. Termination according to any one o¢f claims 1 to 6,

wherein saild insulation tubular body 1s at least partially

filled at least with silicon gel.

8. Termination according to any one of claims 1 to 7, wherein
said connecting device comprises a first seat for a plug-in

connection to said electrical cable and an axially opposite

seat for a plug-in connection to said conductive rod.

9. Method for manufacturing a termination for electrical
cables, comprising:

- providing an elastomeric sleeve having a longitudinal
axls (X-X) and including, 1in a radially inner position
thereof, a connecting device adapted to be mechanically and
electrically connected to an electrical cable;

- coaxially arranging a semi-conductive element with
respect to said elastomeric sleeve s¢o that a first portion
of said semi-conductive element axially extends inside said

elastomeric sleeve and a second portion of said semi-

CA 2835660 2017-10-31
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conductive element axially extends outside said elastomeric
sleeve;

- 1nserting an end portion of a conductive rod into sald
elastomeric sleeve on the opposite side with respect to
sald to said semi-conductive element to electrically and
mechanically connect said conductive rod to said connecting
device;

- arranging at least one elastic conductive element 1in a
radially 1nner position of a conductive tubular element;

- fitting said conductive tubular element onto said second
portion of sald semi-conductive element so that said at
least one elastic conductive element is radially interposed
between, and 1n a contact with, said conductive tubular
element and said semi-conductive element and exerts an
elastic force onto said semi-conductive element along at
least one radial direction towards said longitudinal axis
(X-X), the semi-conductive element being displaced with
respect tc the 1longitudinal axis (X-X), depending on an
actual diameter of the electrical cable, under the elastic
force exerted by the at least one elastic conductive
element;

- ccaxlally arranging an outer insulation tubular body in a
radially outer position with respect to said conductive
rod, saild elastomeric sleeve and said conductive tubular

element.

10. Method according to claim 9, comprising axially
interposing a leak-tight element between said elastomeric

sleeve and said conductive tubular element.

11. Method according to claim 9 or 10, comprising at least

partially filling said 1insulation tubular body at least

with silicon gel.

12. Method for <connecting an electrical cable to a
termination for electrical cables, comprising:

- providing a termination according to any one of claims 1

CA 2835660 2017-10-31
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to 8;
- mechanically and electrically connecting said electrical

cable to said connecting device.

CA 2835660 2017-10-31
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