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(57)  Cable shield clamp (1) for contacting a metal
layer cable shield (230) arranged under an outer jacket
(240) of a medium-voltage or high-voltage power cable.
The clamp comprises a top panel (10) and a conductive
bottom panel (20), which are attached to each other such

that they face each other and are spaced from each other
in a thickness direction (40) of the panels such as to re-
ceive the metal layer cable shield (230) between them,
and to electrically and mechanically contact the metal
layer cable shield.
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Description

[0001] The invention relates to devices and methods
for establishing a mechanical and electrical connection
to conductive shield layers of medium-voltage and high-
voltage insulated power cables in power distribution net-
works.

[0002] Power cables distribute electrical energy at me-
dium and high voltages and at currents of tens or hun-
dreds of amps over larger geographic areas in power
distribution networks, such as in national grids. Tradition-
al power cables are electrically shielded or screened by
braids of metal wires, arranged underneath the cable
jacket around the main insulation layer and the central
conductor.

[0003] More recently, such braids have been replaced
by metal films or metal foils, e.g. aluminium films, or me-
tallic tapes, arranged between the outer cable jacket and
the main insulation layer of the cable. In some power
cables the metal foil cable shield is attached to the inner
surface of the cable jacket for better mechanical stability.
The contacting of the metal foil, however, may be a chal-
lenge due to the native oxide layer on certain metals like
aluminium. A low contact resistance is required at the
contact point of the metal foil in order to survive short
circuits with high currents and high temperatures. The
traditional contacting of such metal foil shields is often
laborious or not long-term stable. A possible approach
to contacting the metal foil shield layer is to heat the cable
jacket with a torch and manually remove the liquid jacket
material to expose the metal layer shield. The metal film
shield can then be contacted from the outside using
clamps. However, when the cable becomes hot, the main
insulation layer can soften and the clamps can deform
and damage the main cable insulation.

[0004] An alternative approach is to insert a contact
piece of conductive sheet metal with sharp protrusions,
a so-called "cheese grater" contact, under the metal film
shield and use cable ties to compress the metal layer
cable shield and the cable jacket onto this contact piece.
French patent application published as FR 2 271 688
describes a "cheese grater" suitable for this approach.
However, the electrical resistance of such a contact in-
creases over time, so that it is often not long-term stable.
[0005] While existing methods and devices for contact-
ing a metal layer cable shield have their advantages,
there is still a need for improved contact methods and
devices, in particular there is a need for contacting de-
vices that provide long-term stable contacts, and for more
flexibility in designing such devices.

[0006] The present invention provides a cable shield
clamp for electrically and mechanically contacting a met-
al layer cable shield arranged under an outer jacket of a
medium-voltage or high-voltage power cable, the clamp
comprising

a) a top panel of flat and elongated shape forming a
connection end portion and an opposed top receiving
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end portion having a top major surface,

b) a conductive bottom panel, of elongated shape
forming a connection end portion and a bottom re-
ceiving end portion, arranged opposite and parallel
to the top receiving end portion and having a bottom
major surface,

wherein the top panel and the bottom panel are at-
tached to each other at their respective connection
end portions such that the top major surface and the
bottom major surface face each other and are
spaced from each other in a thickness direction of
the panels such as to receive a portion of the metal
layer cable shield between the top major surface and
the bottom major surface, and to electrically and me-
chanically contact the metal layer cable shield.

[0007] The clamping of the metal foil cable shield be-
tween the receiving end portions provides a long-lasting
electrical and mechanical contact to the metal foil cable
shield due to the high clamping forces that can be ob-
tained between the receiving end portions.

[0008] With the top panel and the bottom panel being
separate components that are attached to each other at
their respective connection end portions, the panels can
be made of different materials with different mechanical
and/or electrical properties. This provides a degree of
flexibility in the design of the cable shield clamp and can
help provide advantages in production cost and in per-
formance.

[0009] In certain embodiments of the cable shield
clamp according to the present disclosure, the top panel
and the bottom panel are made from different materials,
different alloys, or different compositions.

[0010] The present disclosure relates to power cables
for use in medium-voltage ("MV") or high-voltage ("HV")
power distribution networks in which electrical power is
distributed via HV/MV power cables, transformers,
switchgears, substations etc. with currents of tens or hun-
dreds of amperes and voltages of tens of kilovolts. The
term "medium voltage" or "MV" as used herein refers to
AC voltages in the range of 1 kilovolt (kV) to 72 kV, where-
as the term "high voltage" or "HV" refers to AC voltages
of more than 72 kV. Medium voltage and high voltage
are collectively referred to herein as "elevated voltage".
[0011] The metal layer cable shield comprises a layer
of conductive metal, arranged radially outward from the
cable main conductor, so that it can shield electrical fields
emanating from the main conductor. A metal layer cable
shield as referred to herein may be a separate element
that can be handled, moved, or contacted independently
from other elements. It may have a "body". An example
of such a kind of metal layer cable shield is a thin copper
foil.

[0012] Alternatively, the metal layer cable shield may
be a layer of conductive metal coated onto a substrate,
e.g. a layer of conductive metal coated on the inner sur-
face of the cable jacket or layer of conductive metal coat-
ed onto a nonconductive polymeric film. In these cases,
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the metal layer cable shield has no "body" of its own.
[0013] A metal layer cable shield as referred to herein
may be suitable for being held on electrical ground.
Grounded metal layer cable shields can shield electrical
fields of the cable conductor effectively.

[0014] The long extension of the cable defines an axial
or length direction. Radial directions are directions or-
thogonal thereto. A direction from the central conductor
of the cable radially outwards towards the cable jacket
is a radial direction. Layers radially further away from the
cable conductor are also referred to as outer layers, while
a layer "under" another layer is a layer arranged radially
inward from that other layer.

[0015] A metal layer cable shield arranged under an
outer jacket of a power cable refers to a cable shield
arranged radially between the outer jacket of the cable
as the outermost layer of the cable, and the main cable
insulation layer, i.e. the insulating layer that provides the
major insulation of the cable main conductor.

[0016] The top panelis of a flat and elongated shape.
In its length direction the top panel comprises a connec-
tion end portion and a receiving end portion. The top pan-
elmay have a central portion, arranged in length direction
between the connection end portion and the receiving
end portion.

[0017] The top panel is generally flat. Its lateral exten-
sion is considerably larger than its thickness. In a specific
embodiment, the top panel has a length of about 5 cen-
timeters (cm), a width of about 2 cm, and a thickness of
about 2 millimeters (mm).

[0018] In certain embodiments the top panel of the ca-
ble shield clamp is adapted to be arranged radially out-
ward of the metal layer cable shield. It may be adapted
to be arranged radially outward of the outer jacket.
[0019] The top panel may be electrically conductive.
In certain embodiments in which the cable shield clamp
is adapted to clamp the metal layer cable shield, but not
the cable outer jacket, it may be advantageous for the
top panel to be conductive. As this may improve the elec-
trical contact between the cable shield clamp and the
cable shield.

[0020] Alternatively, the top panel may be electrically
insulating. In certain embodiments in which the cable
shield clamp is adapted to clamp the metal layer cable
shield and cable outer jacket, it may be advantageous
for the top panel to be electrically insulating, e.g. to re-
duce the risk of electrical discharges. In these embodi-
ments the top panel may be in mechanical and electrical
contact with the outer cable jacket.

[0021] The top receiving end portion of the top panel
comprises a major surface, the "top major surface". The
top major surface faces a corresponding major surface
(the "bottom major surface") of the bottom panel such
that between these top and bottom major surfaces the
metal layer cable shield can be received and clamped.
[0022] In certain embodiments in which the cable
shield clamp is adapted to clamp the metal layer cable
shield, but not the cable outer jacket, the top major sur-
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face is adapted to be in surface contact with the metal
layer cable shield. In certain other embodiments in which
the cable shield clamp is adapted to clamp the metal
layer cable shield and cable outer jacket, the top major
surface is adapted to be in surface contact with the outer
cable jacket.

[0023] It may comprise a second major surface, op-
posed to the top major surface.

[0024] The bottom panel is of a flat and elongated
shape. In its length direction the bottom panel comprises
a connection end portion and a receiving end portion.
The bottom panel may have a central portion, arranged
in length direction between the connection end portion
and the receiving end portion.

[0025] The bottom panel is generally flat. lts lateral ex-
tension is considerably larger than its thickness. The bot-
tom panel comprises a major surface, also referred to
herein as the "bottom major surface". It may comprise a
second major surface, opposed to the bottom major sur-
face. In a specific embodiment, the bottom panel has a
length of about 5 centimeters (cm), a width of about 8
mm, and a thickness of about 4 mm.

[0026] A thickness of the top receiving end portion and
a thickness of the bottom receiving end portion is the
extension of the respective receiving end portion in the
thickness direction of the panels. In certain embodiments
the thickness of the bottom receiving end portion is great-
er than the thickness of the top receiving end portion. A
greater thickness of the bottom receiving end portion can
provide sufficient space for the tip of a screw pulling the
receiving end portions towards each other to be safely
accommodated within a bore in the bottom receiving end
portion without protruding. The top receiving end portion,
however, may not need this additional thickness and its
reduced thickness, compared to the thickness of the bot-
tom receiving end portion, may keep it more flexible and
helps save space in the thickness direction.

[0027] In certain embodiments the bottom panel of the
cable shield clamp is adapted to be arranged radially
inward of the metal layer cable shield. It may be adapted
to be arranged radially outward of the main insulation
layer of the power cable.

[0028] In order to better contact metal layer cable
shields of various inner diameters, the bottom receiving
end portion may be narrower than the top receiving end
portion. "Narrow" refers to extension in a width direction,
which is a direction orthogonal to both the thickness di-
rection and the length direction of the panels. Hence in
certain embodiments, a width of the bottom receiving end
portion is greater than a width of the top receiving end
portion.

[0029] Thebottom panelis electrically conductive. This
facilitates electrical contact between the cable shield
clamp and the cable shield.

[0030] The bottom receiving end portion of the bottom
panel comprises a major surface, the "bottom major sur-
face". The bottom major surface faces the corresponding
major surface (the "top major surface") of the top panel
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such that between these top and bottom major surfaces
the metal layer cable shield can be received and
clamped.

[0031] In certain embodiments in which the cable
shield clamp is adapted to clamp the metal layer cable
shield, but not the cable outer jacket, the bottom major
surface is adapted to be in surface contact with the metal
layer cable shield. Also, in embodiments in which the
cable shield clamp is adapted to clamp the metal layer
cable shield and the cable outer jacket, the bottom major
surface is adapted to be in surface contact with the metal
layer cable shield.

[0032] In certain embodiments of the cable shield
clamp according to the present disclosure, and independ-
ent from other features, the top receiving end portion
comprises a screw hole, extending through the top re-
ceiving end portion in a thickness direction of the top
panel, and the bottom receiving end portion comprises
an opposed bore extending from the second major sur-
face in a thickness direction of the bottom panel. This
allows a screw to extend through the screw hole and to
be threaded into the bore to pull the receiving end portion
of the top panel and the receiving end portion of the bot-
tom panel towards each other and thereby to clamp the
metal layer cable shield between the receiving end por-
tions.

[0033] The screw hole and the bore facilitate the use
of a screw to clamp the cable shield. In certain embodi-
ments the bore in the bottom panel is a threaded bore
intowhich a tip portion of a threaded screw can be thread-
ed, whereby the screw engages with the bottom receiving
end portion. In alternative embodiments the bore in the
bottom panel is a non-threaded bore into which a tip of
a self-tapping screw can be threaded, whereby the self-
tapping screw engages with the bottom receiving end
portion. In these latter embodiments the material of the
bottom receiving end portion or of the entire bottom panel
is advantageously chosen such that it is soft enough to
be used with self-tapping screws. Screws can exert con-
siderable forces, which can ensure a reliable clamping
and a permanent mechanical connection, as well as a
permanently-reliable electrical contact. Also, screws can
be tightened easily in the field, and are available at mod-
erate cost.

[0034] Incertainofthese embodiments, and independ-
ent from other features, the top receiving end portion
comprises a further, second screw hole, extending
through the top receiving end portion in a thickness di-
rection of the top panel, and the bottom receiving end
portion comprises a further, second opposed bore ex-
tending from the second major surface in a thickness
direction of the bottom panel. This allows a further, sec-
ond screw to extend through the second screw hole and
to be threaded into the second bore. The first and the
second screw can pull the receiving end portion of the
top panel and the receiving end portion of the bottom
panel towards each other with even greater force (result-
ing potentially in better electrical contact with the metal

10

15

20

25

30

35

40

45

50

55

layer cable shield) and thereby clamp the metal layer
cable shield between the receiving end portions with an
even greater reliability. Also, a second screw hole and a
second bore create redundancy for cases where the first
screw hole or the first bore becomes unusable.

[0035] Incertain ofthe embodiments in which the cable
shield clamp comprises a screw hole and a bore, the
cable shield clamp further comprises an adhesive film,
adhered to a surface of the top panel such as to cover
the screw hole, for holding a screw before the screw is
threaded into the bore. The film may help keep a screw
in place that has been pushed - through the film - into
the screw hole buthas not yetbeen tightened by threaded
into the bore. Without the film, the screw might fall out of
the screw hole and be lost. Adhesive film is a cost-effec-
tive measure to help prevent loss of a screw during in-
stallation of the cable shield clamp.

[0036] In certain embodiments, and independent from
other features, the cable shield clamp according to the
present disclosure further comprises a screw having a
screw tip. The screw extends through the screw hole in
the top receiving end portion, and the screw tip is thread-
ed into the bore in the bottom receiving end portion for
pulling the top receiving end portion of the top panel and
the bottom receiving end portion of the bottom panel to-
wards each other, thereby clamping the metal layer cable
shield between the receiving end portions of the cable
shield clamp.

[0037] Asstated above, screws can exert considerable
forces, which can ensure a reliable clamping and a per-
manent mechanical connection, as long as a permanent-
ly-reliable electrical contact. Also, screws can be tight-
ened easily in the field, and are available at moderate
cost.

[0038] In certain embodiments, and independent from
other features, the screw is a shear bolt or a self-tapping
screw. In a shear bolt, the screw head is sheared off
when the shear bolt is tightened by turning the screw
head with a torque that exceeds a threshold torque. The
removal of the screw head from the shear bolt is an un-
ambiguous indication that an adequate torque has been
used to tighten the screw, making the installation of the
cable shield clamp more reliable. Also, the removal of
the screw head saves space in the vicinity of the cable
shield clamp.

[0039] A self-tapping screw requires no thread in the
bore of the bottom receiving end portion, making the de-
sign of the cable shield clamp simpler and thereby pro-
viding cost advantages.

[0040] Generally, the spacing inthickness direction be-
tween the top major surface and the bottom major surface
is adapted to the thickness of the element that is to be
clamped between the surfaces. In certain scenarios, only
the metal layer cable shield is received between the major
surfaces (and not any other layer of the power cable, e.
g. the cable jacket). In these scenarios the top major sur-
face and the bottom major surface will be arranged closer
to each other before clamping, because only this rela-
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tively thin metal layer cable shield is to be received be-
tween the major surfaces.

[0041] In other scenarios, both the metal layer cable
shield and the cable outer jacket are received between
the major surfaces. In these other scenarios the top major
surface and the bottom major surface will be arranged
further from each other before clamping, because also
the relatively thick outer jacket is to be received between
the major surfaces, in addition to the metal layer cable
shield layer. Hence a different cable shield clamp may
be used that has a larger spacing between the major
surfaces than a cable shield clamp that might be used in
the scenario described in the previous paragraph.
[0042] In certain embodiments, and independent from
other features, the length of the screw, the spacing be-
tween the top major surface and the bottom major sur-
face, and the thickness of the bottom panel are adapted
such that the screw tip does not protrude from the bottom
panel when the metal layer cable shield is clamped be-
tween the receiving end portions. Where - after tightening
the screw - the screw tip does not protrude out of the
bottom receiving end portion, there is less risk that the
screw tip might indent or even puncture the main insula-
tion layer of the power cable, resulting in a more reliable
cable.

[0043] In certain embodiments, and independent from
other features, the bottom major surface comprises a
convex surface portion for enhancing a surface contact
with a curved surface of a metal layer cable shield.
[0044] Duetothe concentricgeometry oflayersin most
power cables, the metal layer cable shield is curved, and
its radially inner surface is concavely curved. As the bot-
tom receiving end portion of the cable shield clamp ac-
cording to the present disclosure is arranged underneath
(i.e. radially inward of) the metal layer cable shield, and
as the bottom major surface makes the surface contact
with the radially inner surface of the metal layer cable
shield, a convex surface portion of the bottom major sur-
face helps keep more of the bottom major surface closer
to the metal layer cable shield. This generally provides
more contact points and more contact surface between
the two elements and thereby increases conductivity be-
tween them. Preferably, the convex curvature of the bot-
tom major surface has the same or a similar curvature
radius as the concave radially inner surface of the metal
layer cable shield which it contacts.

[0045] In certain preferred embodiments of a cable
shield clamp according to the present disclosure, the bot-
tom panel is electrically conductive. The entire bottom
panel being conductive facilitates the electrical connec-
tion of an external wire or cable, e.g. a ground cable, to
the metal layer cable shield, as the external wire or cable
can be electrically connected to the connection end por-
tion of the bottom panel. The conductivity of the entire
bottom panel provides for electrical connection between
the external wire or cable and the metal layer cable shield
through the bottom panel and its bottom major surface.
A conductive bottom panel generally makes the provision
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of other means to connect the external wire or cable to
the bottom major surface obsolete.

[0046] Differentfrom the bottom major surface, the top
major surface is not necessarily in direct surface contact
with the metal layer cable shield. Instead, where the metal
layer cable shield and the cable jacket are clamped, it is
designed to be in surface contact with the outer surface
of the cable jacket. Hence the top major surface and the
top panel may be conductive or insulating.

[0047] In certain embodiments, the top panel is elec-
trically conductive, or the top major surface is electrically
conductive. A conductive top panel may facilitate con-
duction of electricity through the clamping screw(s) to
provide afurther current path towards the connection end
portion of the bottom panel, thereby reducing resistance
of the current path and creating redundancy in case of a
failure of the bottom panel. Where only the top major
surface is conductive, this may provide for a better sur-
face contact and lower resistivity in scenarios in which
only the metal layer cable shield is clamped.

[0048] In certain other embodiments the top panel is
electrically insulating, or the top major surface is electri-
cally insulating. This may be advantageous, and even
provide an additional degree of safety, in scenarios in
which the cable shield clamp receives both the metal
layer cable shield and the outer cable jacket between the
receiving end portions of the panels, since a voltage that
may be present on the bottom panel may not be present
on the top panel. Also, an insulating top panel can be
made from polymeric material at low cost, reducing the
production cost of the cable shield clamp according to
the present disclosure.

[0049] For the mechanical stability of the cable shield
clamp, and for the capability to clamp permanently with
high forces, it is important that the top panel and the bot-
tom panel are reliably and securely attached to each oth-
er at their respective connection end portions. Therefore,
in certain embodiments, the top panel and the bottom
panel are attached to each other at their respective con-
nection end portions by a connection screw, or by arivet,
or by a clamp, or by welding, or by soldering, or adhe-
sively. Screws, rivets, and clamps are mechanical ele-
ments that can provide strong attachment over long
times. Welding and soldering are known to provide strong
attachments over extended periods of time. Adhesives
can provide strong attachment, too, and certain adhe-
sives provide very strong bonds for years, such as 3M™
VHB™ Tape 4943, available from 3M Company, St. Paul,
Minnesota, U.S.A.

[0050] The receiving end portion of the top panel
and/or the receiving end portion of the bottom panel may
be resilient. A resilient receiving end portion of the top
panel, of the bottom panel, or of both the top and the
bottom panel, may facilitate insertion of the metal layer
cable shield between the receiving end portions before
clamping the metal layer cable shield between the re-
ceiving end portions. Also, the resilience may facilitate
tightening of a screw to pull the receiving end portions
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towards each other, but also removal of the metal layer
cable shield from the space between receiving end por-
tions when the screw is loosened or removed, e.g. for
correcting an installation error.

[0051] At a cable end, at a cable termination, or at a
cable splice, the metal layer cable shield may be con-
tacted and clamped by more than one cable shield clamp
according to the present disclosure. It may be advanta-
geous to connect these cable shield clamps electrically
with each other to reduce residual resistance and create
failure-mitigating redundancy in contacting the cable
shield. It may also be advantageous to connect these
cable shield clamps mechanically with each other, for
example by bringing the clamps into positions which
make clamping of the circular metal layer cable shield
easier and quicker. For example, it may speed up instal-
lation of several cable shield clamps if they are arranged
on a circle that has the radius of the metal layer cable
shield layer of the cable.

[0052] Incombining the desire for electrical connection
and for mechanical connection of a plurality of cable
shield clamps, the clamps may be mounted on a conduc-
tive support that has the circular shape of the cable shield
or can be manually brought into that shape. With the ca-
ble shield clamps mechanically mounted on such a sup-
port and held in a fixed spatial orientation (e.g. the length
directions of all cable shield clamps being oriented par-
allel to each other) and position (e.g. three clamps, ar-
ranged on a circular support and circumferentially spaced
by 120° angles) with respect to each other, the bottom
major surfaces of these cable shield clamps may be elec-
trically connected with each other through the conductive
support.

[0053] The conductive support may be a conformable
support which can be manually brought into a circular
shape and then keeps that shape. During installation of
the cable shield clamps to the metal layer cable shield,
a conformable support prevents the twisting of the cable
shield clamp when the first screw is threaded into the
bottom receiving end portion.

[0054] To provide the installer with freedom to assem-
bly a support and a number of cable shield clamps as
he/she requires at each time, a plurality of cable shield
clamps and a conductive support may be provided as a
kit of parts. The parts can be assembled to form an as-
sembly of cable shield clamps mechanically and electri-
cally connected to a conductive support.

[0055] Hence the present disclosure also provides a
kit of parts comprising i) a plurality of cable shield clamps
as described herein, and ii) an electrically conductive
support, e.g. a ring-shaped support or a bendable sup-
port, to which the plurality of cable shield clamps can be
mechanically attached and electrically connected such
that the respective bottom major surfaces of the attached
cable shield clamps are electrically connected with each
other through the support, and such that the cable shield
clamps are held in a fixed spatial orientation and position
with respect to each other.
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[0056] he present disclosure also provides a shield-
contacted medium-voltage or high-voltage power cable
comprising a central conductor, a main insulation layer,
ametal layer cable shield surrounding the main insulation
layer, an outer cable jacket surrounding the metal layer
cable shield. The cable also comprises a cable shield
clamp as described herein, wherein the cable shield
clamp receives, between its top receiving end portion
and its bottom receiving end portion, a portion of the metal
layer cable shield, and wherein the bottom major surface
contacts the metal layer cable shield.

[0057] Such a power cable provides a particularly re-
liable contacting of its cable shield by way of the clamping
between the top receiving end portion and the bottom
receiving end portion of the cable shield clamp according
to the present disclosure.

[0058] The cable shield clamp according to the present
disclosure is put into use by receiving a portion of the
metal layer cable shield between its top receiving end
portion and its bottom receiving end portion. This can be
achieved by pushing the cable shield clamp over the met-
al layer cable shield in a particular manner, namely by
pushing, in a length direction of the cable shield clamp
and in a length direction of the cable, the connection end
portion of the bottom panel underneath the metal layer
cable shield such that the bottom major surface contacts
the metal layer cable shield.

[0059] Hence the present disclosure also provides a
process for contacting a metal layer cable shield ar-
ranged under an outer jacket of a medium-voltage or
high-voltage power cable, the process comprising the
steps of

a) providing a medium-voltage orhigh-voltage power
cable comprising an outer jacket, a main insulation
layer and a metal layer cable shield arranged under
the outer jacket and radially outward from the main
insulation layer;

b) providing a cable shield clamp as described here-
in;

c) pushing, in a length direction of the cable shield
clamp and in a length direction of the cable, the con-
nection end portion of the bottom panel underneath
the metal layer cable shield such that the bottom
major surface contacts the metal layer cable shield.

[0060] Where the cable shield clamp further comprises
a screw having a screw tip, the screw extending through
the screw hole and the screw tip threaded into the bore
for pulling the receiving end portion of the top panel and
the receiving end portion of the bottom panel towards
each other and thereby clamping the metal layer cable
shield between the receiving end portions, after step c)
a step d) may follow of tightening the screw and thereby
pulling the top receiving end portion and the bottom re-
ceiving end portion towards each other to clamp the metal
layer cable shield (and potentially the cable outer jacket)
between the top receiving end portion and the bottom
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receiving end portion.

[0061] Embodiments of this disclosure will now be de-
scribed in more detail with reference to the following Fig-
ures in which like elements are indicated with like num-
bers:
Fig. 1 Perspective view of a first cable shield clamp
according to the disclosure;

Perspective view of a shielded power cable on
which the first cable shield clamp can be used;
and

Sectional view of the first cable shield clamp
and of an outer jacket and a metal layer cable
shield of the power cable of Fig. 2.

Fig. 2

Fig. 3

[0062] Figure 1 is a perspective view of a first cable
shield clamp 1 according to the disclosure. It comprises
a top panel 10 and a bottom panel 20, both of elongated
shape, and oriented parallel to each other. Arrow 30 in-
dicates the length direction of the panels 10, 20, while
arrow 40 indicates the thickness direction of the panels
10, 20. Both panels 10, 20 are electrically conductive and
formed from copper. Alternatively, they might be formed
from aluminium or another conductive metal.

[0063] The top panel 10 comprises two longitudinally-
opposed end portions: a connection end portion 50 for
connection to the bottom panel 20, and a top receiving
end portion 60. Similarly, the bottom panel 20 has two
longitudinally-opposed end portions: a connection end
portion 70 for connection to the top panel 10, and abottom
receiving end portion 80.

[0064] The panels 10, 20 are firmly attached to each
other at their respective connection end portions 50, 70
by a connection screw 90. In embodiments not shown
here, the panels 10, 20 may be attached to each other
by soldering or welding or via an adhesive.

[0065] The bottom receiving end portion 80 comprises
a major surface 100 (the "bottom major surface" 100)
which faces a corresponding opposed major surface 110
(the "top major surface" 110, not visible in Figure 1) of
the top receiving end portion 60. The top major surface
110 and the bottom major surface 100 face each other,
and they are spaced from each other in a thickness di-
rection 40 of the panels 10, 20.

[0066] Due to the spacing between the top major sur-
face 110 and the bottom major surface 100, the cable
shield clamp 1 can receive a portion of a metal layer cable
shield 230 (shown in Figure 2) between the top major
surface 110 and the bottom major surface 100. The major
surfaces 100, 110 are electrically conductive for estab-
lishing an electrical contact with the metal layer cable
shield 230 (see Figure 2).

[0067] The top receiving end portion 60 comprises first
and second top screw holes 120, 130, spaced in length
direction 30 from each other, that are aligned with corre-
sponding first and second bottom screw holes 140, 150
in the bottom receiving end portion 80. The bottom screw
holes 140, 150 comprise threads to facilitate using two
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screws 290, 300 (see Figure 3) that can be tightened to
pull the top receiving end portion 60 and the bottom re-
ceiving end portion 80 towards each other and thereby
to clamp the metal layer cable shield 230 between them.
[0068] In alternative embodiments, not shown here,
the bottom screw holes 140, 150 are not threaded. In
these embodiments the screws 290, 300 are self-tapping
screws 290, 300 which can be threaded into the bottom
screw holes 140, 150 and thereby engage with the bottom
receiving end portion 80. In yet other embodiments not
illustrated here, the screws 290, 300 are regular threaded
screws which protrude from the bottom screw holes 140,
150 and can be tightened with respective screw nuts.
[0069] For clamping the metal layer cable shield 230
between the top receiving end portion 60 and the bottom
receiving end portion 80, the bottom receiving end portion
80 is adapted to be pushed under the metal layer cable
shield 230 in a length direction of the cable 200, so that
the bottom major surface 100 is in surface contact with
the radially inner surface of the metal layer cable shield
230. In performing that pushing, the top receiving end
portion 60 is pushed over the outer surface of the outer
cable jacket 240, so that eventually a portion of the metal
layer cable shield 230 and a portion of the outer cable
jacket 240 are received in the slot formed between the
top receiving end portion 60 and the bottom receiving
end portion 80 of the shield clamp 1.

[0070] As explained in more detail below, a screw 290,
300 can then be pushed, from the top, through the first
top screw hole 120, forced through the outer cable jacket
240 and through the metal layer cable shield 230 into the
first bottom screw hole 140. The first bottom screw hole
140 is threaded suitably for engaging the threaded tip
310 of the screw 290, so that the screw can be tightened.
By tightening the screw 290, the top receiving end portion
60 and the bottom receiving end portion 80 are pulled
towards each other, which clamps the metal layer cable
shield 230 and the outer cable jacket 240 between them
and provides for a reliable and permanent conductive
surface contact between the bottom major surface 100
and the metal layer cable shield 230.

[0071] The bottom major surface 100 is concavely
curved in width direction of the bottom panel 20. The
curvature mirrors the curvature of the metal layer cable
shield 230 of cables 200 of certain diameters. A suitably
convexly curved bottom major surface 100 will result in
a larger contact area of the surface contact between the
bottom major surface 100 and the radially inner surface
of the metal layer cable shield 230.

[0072] Figure 2 illustrates, in a perspective view, an
insulated shielded medium-voltage power cable 200 on
which the first cable shield clamp 1 can be used. The
cable 200 comprises a central conductor 210 which is
surrounded by a main insulation layer 220. The main in-
sulation layer 220 is surrounded by a metal layer cable
shield 230 which in turn is attached to the radially inner
surface of an outer cable jacket 240. The outer cable
jacket 240 is the outermost layer of the cable 200.
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[0073] The metal layer cable shield 230 is an alumin-
ium foil, adhered to the inner surface of the cable jacket
240.

[0074] The cable 200 is shown partially stripped, so
that the central conductor 210 and the main insulation
layer 220 are exposed. The metal layer cable shield 230
and the cable jacket 240 have been incised lengthwise
for some centimetres, and the resulting three flaps 250
between incisions 280 are shown pulled away from the
main insulation layer 220, so that their open edges 260
are removed from the outer surface 270 of the main in-
sulation layer 220. The cable shield clamp 1 of Figure 1
is adapted to clamp an open edge 260 of one flap 250
between its top receiving end portion 60 and its bottom
receiving end portion 80.

[0075] Figure 3 illustrates, in a sectional view, the first
cable shield clamp 1 of Figure 1 according to the present
disclosure and the outer jacket 240 and the metal layer
cable shield 230 attached to the lower surface of the jack-
et 240 of the power cable 200. As shown, the clamping
of a flap 250 of the outer jacket 240 and the metal layer
cable shield 230 attached toitinvolves receiving a portion
of the flap 250 between the top receiving end portion 60
and the bottom receiving end portion 80 of the cable
shield clamp 1, inserting a first screw 290 from the top,
through the firsttop screw hole 120, forcing the first screw
290 through the outer cable jacket 240 of the flap 250
and through the metal layer cable shield 230 into the first
bottom screw hole 140, tightening the first screw 290 and
thereby pulling the top receiving end portion 60 and the
bottom receiving end portion 80 towards each other suf-
ficiently for creating pressure on the outer jacket 240 and
onthe metallayer cable shield 230, the pressure resulting
in mechanical and electrical contact between the metal
layer cable shield 230 and the bottom panel 20 as well
as between the cable jacket 240 and the top panel 10.
The pressure also results in friction between the cable
shield clamp 1 and the flap 250 of the cable 200 to which
it is clamped, and this friction provides for a reliable me-
chanical connection between the cable shield clamp 1
on the one side and the cable jacket 240 and the metal
layer cable shield 230 on the other side.

[0076] The length of the screw 290 is selected such
that a tip 310 of the screw 290 remains within the bottom
screw hole 140 after tightening the screw 290, so that
the tip 310 does not protrude from the screw hole 140
and from the bottom panel 20. This may help avoid a risk
of a protruding screw tip 310 damaging the main insula-
tion layer 220 of the cable 200.

[0077] A second screw 300 is arranged through the
second top screw hole 130, through the flap 250 and into
the second bottom screw hole 150. This second bottom
screw hole 150 is threaded to allow tightening the second
screw 300. Clamping by two screws 290, 300 instead of
by a single screw generally provides a higher pressure
and a more even pressure distribution for clamping the
flap 250 in the cable shield clamp 1, besides some re-
dundancy, should one of the screws fail.
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[0078] Once clamped, the bottom major surface 100
of the cable shield clamp 1 is in reliable and permanent
surface contact with the metal layer cable shield 230 of
the power cable 200.

[0079] For an even more permanently-reliable electri-
cal contact to the metal layer cable shield 230 it will be
appreciated that each of the three flaps 250 can be
clamped by a respective cable shield clamp 1. In such a
scenario the three cable shield clamps 1 may be me-
chanically and electrically connected with each other by
a conductive braid or a resilient conductive sheet (not
shown). This braid or sheet may have a certain rigidity.
The cable shield clamps 1 may be mechanically attached
tothe braid or sheet of a certain rigidity, which can provide
afixed spatial relationship between the three cable shield
clamps 1 and may thereby facilitate attachment of the
plurality of cable shield clamps 1 to a plurality of flaps
250. In that case the braid or sheet, together with the
cable shield clamps 1 attached to the braid or sheet, may
form a shield clamp assembly.

[0080] The number of flaps 250 created by lengthwise
incisions 280 or otherwise is not important, and any rea-
sonable number of flaps 250 can be created on the power
cable 200, such as one, two, three, four, five, six, or more
flaps. Considering the width of the cable shield clamps
1, i.e. their extension in circumferential direction of the
power cable 200, less than ten flaps 250 would typically
be created. It is noted that one, two or more cable shield
clamps 1 may be clamped to a single flap 250.

[0081] It is not necessary that the cable outer jacket
240 form flaps 250. The cable shield clamp 1 may clamp
a metal layer cable shield 230 and an outer jacket layer
240 to which the metal layer cable shield 230 is attached
of a cable 200 that has no incisions 280 and forms no
flaps 250. The bottom receiving end portion 80 of the
bottom panel 20 may be pushed underneath the metal
layer cable shield 230, with the top receiving end portion
60 contacting the outer surface of the outer jacket 240.

Claims

1. Cable shield clamp (1) for electrically and mechan-
ically contacting a metal layer cable shield (230) ar-
ranged under an outer jacket (240) of a medium-
voltage or high-voltage power cable (200), the clamp
comprising

a) a top panel (10) of flat and elongated shape
forming a connection end portion (50) and an
opposed top receiving end portion (60) having
a top major surface (110),

b) a conductive bottom panel (20), of elongated
shape forming a connection end portion (70) and
a bottom receiving end portion (80), arranged
opposite and parallel to the top receiving end
portion (60) and having a bottom major surface
(100),



15 EP 4 087 064 A1 16

wherein the top panel (10) and the bottom panel
(20) are attached to each other at their respec-
tive connection end portions (50, 70) such that
the top major surface (110) and the bottom major
surface (100) face each other and are spaced
from each other in a thickness direction (40) of
the panels (10) such as to receive a portion of
the metal layer cable shield (230) between the
top major surface (110) and the bottom major
surface (100), and to electrically and mechani-
cally contact the metal layer cable shield (230).

Cable shield clamp (1) according to claim 1, wherein
the top receiving end portion (60) comprises a screw
hole (120, 130), extending through the top receiving
end portion in a thickness direction (40) of the top
panel (10), and wherein the bottom receiving end
portion (80) comprises an opposed bore (140, 150)
extending from the second major surface (100) in a
thickness direction (40) of the bottom panel (20), so
thata screw (290, 300) can extend through the screw
hole (120, 130) and be threaded into the bore (140,
150) to pull the receiving end portion (60) of the top
panel (10) and the receiving end portion (80) of the
bottom panel (20) towards each other and thereby
to clamp the metal layer cable shield (230) between
the receiving end portions (60, 80).

Cable shield clamp (1) according to claim 2, further
comprising an adhesive film, adhered to a surface
of the top panel (10) such as to cover the screw hole
(120, 130), for holding a screw (290, 300) before the
screw (290, 300) is threaded into the bore (140, 150).

Cable shield clamp (1) according to claim 2 or claim
3, further comprising a screw (290, 300) having a
screw tip (310), the screw extending through the
screw hole (120, 130) and the screw tip (310) thread-
ed into the bore (140, 150) for pulling the receiving
end portion (60) of the top panel (10) and the receiv-
ing end portion (80) of the bottom panel (20) towards
each other and thereby clamping the metal layer ca-
ble shield (230) between the receiving end portions
(60, 80).

Cable shield clamp (1) according to claim 4, wherein
the screw (290, 300) is a shear bolt or a self-tapping
screw.

Cable shield clamp (1) according claim 4 or claim 5,
wherein the length of the screw (290, 300), the spac-
ing between the top major surface (110) and the bot-
tom major surface (100), and the thickness of the
bottom panel (20) are adapted such that the screw
tip (310) does not protrude from the bottom panel
(20) when the metal layer cable shield (230) is
clamped between the receiving end portions (60,
80).
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10.

1.

12.

13.

14.

Cable shield clamp (1) according to any of the pre-
ceding claims, wherein in the bottom major surface
(100) comprises a convex surface portion for en-
hancing a surface contact with a curved surface of
a metal layer cable shield (230).

Cable shield clamp (1) according to any of the pre-
ceding claims, wherein a thickness (40) of the bottom
receiving end portion (80) is greater than a thickness
(40) of the top receiving end portion (60).

Cable shield clamp (1) according to any of the pre-
ceding claims, wherein a width of the bottom receiv-
ing end portion (80) is greater than a width of the top
receiving end portion (60).

Cable shield clamp (1) according to any of the pre-
ceding claims, wherein the top panel (10) is electri-
cally insulating or wherein the top major surface
(110) is electrically insulating.

Cable shield clamp (1) according to any of the pre-
ceding claims, wherein the top panel (10) and the
bottom panel (20) are attached to each other at their
respective connection end portions (50, 70) by a con-
nection screw (90), or by a rivet, or by a clamp, or
by welding, or by soldering, or adhesively.

Cable shield clamp (1) according to any of the pre-
ceding claims, wherein the top panel (10) and the
bottom panel (20) are made from different materials,
different alloys, or different compositions.

Kit of parts comprising

i) a plurality of cable shield clamps (1) according
to any of the preceding claims, and

ii) an electrically conductive support, e.g. aring-
shaped support or a bendable support, to which
the plurality of cable shield clamps (1) can be
mechanically attached and electrically connect-
ed such that the respective bottom major sur-
faces (100) of the attached cable shield clamps
(1) are electrically connected with each other
through the support, and such that the cable
shield clamps (1) are held in a fixed spatial ori-
entation and position with respect to each other.

Shield-contacted medium-voltage or high-voltage
power cable (200) comprising a central conductor
(210), a main insulation layer (220), a metal layer
cable shield (230) surrounding the main insulation
layer (220), an outer cable jacket (240) surrounding
the metal layer cable shield (230), and a cable shield
clamp (1) according to any one of claims 1 to 12,
wherein the cable shield clamp (1) receives, between
its top receiving end portion (60) and its bottom re-
ceiving end portion (80), a portion of the metal layer
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cable shield (230), and wherein the bottom major
surface (100) contacts the metal layer cable shield
(230).

Process for contacting a metal layer cable shield
(230) arranged under an outer jacket (240) of a me-
dium-voltage or high-voltage power cable (200), the
process comprising the steps of

a) providing a medium-voltage or high-voltage
power cable (200) comprising an outer jacket
(240), a main insulation layer (220) and a metal
layer cable shield (230) arranged under the out-
er jacket (240) and radially outward from the
main insulation layer (220);

b) providing a cable shield clamp (1) according
to any one of claims 1 through 12;

c) pushing, in a length direction (30) of the cable
shield clamp (1) and in a length direction of the
cable (200), the connection end portion (80) of
the bottom panel (20) underneath the metal lay-
er cable shield (230) such that the bottom major
surface (100) contacts the metal layer cable
shield (230).
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