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Description

[0001] The invention relates to a high-voltage cable
which consists of an inner conductor and a number of
outer layers, which mainly serve the purpose of insulat-
ing the conductor from the surroundings and protect the
cable from mechanical damage, moisture and corro-
sion, and where the two outer of these layers form a
mantle with an inner insulation layer and an outer, rela-
tively thin semiconductor layer.

[0002] The insulation layers of the mantle serve the
purpose of a.o. protect the cable from being damaged
by external stress during transportation and in connec-
tion with the laying down and the mounting. Further-
more, the mantle serves as an outer insulation and pro-
tection against corrosion, and the last-mentioned prob-
lems make heavy demands on the density of the layer.
[0003] Itis therefore important to be able to observe,
if this high degree of density is present in the inner layer
of the insulation on a mantle of a cable laid down, and
this is controlled by applying an underlying conductor
layer of e.g. led a relatively high voltage. If the voltage
is able to generate a current, it is taken as a sign of the
fact that the insulation layer of the mantle is permeable,
since there then must be a path of current in the shape
of leaks between the insulation layer and the earthed
semiconductor layer of the mantle. The limit for the cur-
rent intensity, which represents the allowed size of the
leaks, is frequently fixed to 1 milliamp.

[0004] When cable lengths are to be assembled to
longer cable strings by means of connecting boxes or
are provided with end boxes, it is necessary first to ex-
pose a piece of the above-mentioned conductor layers,
which as said typically can be of led, by removing a piece
of the insulation layer at the cable end. The exposed led
layer can then be joined by means of for example sol-
dering with a corresponding conducting connection in
the box. Other conducting layers, if any, as well as the
inner conductor are also exposed in order to be joined
in the box in the same way.

[0005] Inthe finished spigot-and-socket joint the sem-
iconductor layer of the mantle would, all things being
equal, make a conducting connection between the con-
ducting parts of the cable and the earth. Therefore, the
semiconductor layer would short-circuit the currents
which might run in these parts. Such a short-circuit
would result in undesired current dissipation, and fur-
thermore, a true density control of the insulation layer of
the mantle would not be possible. To eliminate these dis-
advantages the semiconductor layer of the mantle is
therefore removed from its insulation layer along a piece
which extends from the exposed led layer to somewhat
outside the box.

[0006] This operation is usually done manually by
means of simple pieces of tools, such as a spoke shave
on the place where the cable is laid down. The operator
will therefore often have to work under difficult condi-
tions, and since the semiconductor layer of the conven-
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tional mantles not with certainty is to be distinguished
from the underlying insulation layer and furthermore are
relatively thin, e.g. typically in sizes of 0,2 mm., the proc-
ess initselfis difficult and time demanding and the result
is often dissatisfactory. If there is cut to deep, the insu-
lation layer will be damaged, and if there is not cut deep
enough, the risk of short-circuit is still present.

[0007] The purpose of the invention is to provide a
high-voltage cable of the type mentioned in the opening
paragraph being adapted in such a way, that its semi-
conductor layer quickly and securely can be removed
manually from its insulation layer even under difficult
working conditions, and which at the same time is able
to reveal if the cable has been damaged during the
transportation and the handling.

[0008] The novel and characteristic features accord-
ing to the invention, in which this is obtained, is that there
for the two mantle layers are used materials, which are
easy to distinguish from each other, whereby the oper-
ator securely can identify the limit between the two lay-
ers, when the semiconductor layer of the mantle is to be
removed from its insulation layer at an cable end which
is to be joined in a box. If the cable should be damaged
during the transportation and/or in connection with the
work of laying down the cable, the damaged area will
furthermore be revealed in those cases, where the dam-
age has uncovered the insulation layer.

[0009] The two mantle layers are especially easy to
distinguish from each other when their materials are of
different colours.

[0010] The two outer mantle layers can with advan-
tage be made of plastic with an additive of carbon black
in an amount of by way of example 30% in order to make
the layer to be conductive. In this case, the outer mantle
layer will take the black colour of the carbon black. The
inner mantle layer can then be made of polymeres, such
as polyethylene, polyvinyl chloride or polyurithane with
a different colour than black.

[0011] When the operator during the work with remov-
ing the outer mantle layer observes this different colour
appearing, it will for him be the signal of having reached
the limit between said two layers, and that there must
not be removed any more material on this spot. If the
different colour, on the other hand, has not yet ap-
peared, the operator oppositely will know that there still
remains somewhat of the material of the outer mantle
layer to be removed.

[0012] The different colours of the materials therefore
efficiently determine the work of the operator and there-
by ensures an optimum result, where the outer mantle
layer efficiently has been removed without having dam-
aged the inner mantle layer.

[0013] In order to obtain a good contrast to a black,
outer mantle layer, the material of the inner mantle layer
can furthermore with advantage be red or white.
[0014] By a second embodiment according to the in-
vention the operator will be able to distinguish the ma-
terials of the two mantle layers from each other by their
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different structure.

[0015] If the material of the outer mantle layer has a
structure such as being more coarse and/or more soft
than the material of the inner mantle layer, then the op-
erator will physically be able to registrate the limit be-
tween the two mantle layers, when he, when during the
work of removing the outer layer, can ascertain that the
material has changed character.

[0016] The invention will be explained more fully be-
low with reference to the only figure of the drawing show-
ing a high-voltage cable according to the invention.
[0017] The embodiment shown is only to be under-
stood as an example, and the cable can within the scope
of the invention be constructed in many other expedient
ways. The main point is, that the cable at the outside is
provided with a mantle with an inner insulation layer and
an outer, relatively thin semiconductor layer.

[0018] As it can be seen, the cable is build up by a
number of layers, which in order to give an overall un-
derstanding, briefly is mentioned in the following.
[0019] The real conductor 1 of the cable, which con-
ductor is serving the purpose of transmission of the elec-
tric current, is in the middle of the cable. In high-voltage
cables such a conductor will usually have a relatively
large diameter, which e.g. can be approximately 50 mm,
and the conductor is therefore typically divided into a
number of sectional wires in order to provide the cable
with an adequately large flexibility allowing the cable to
be wounded up upon a cable drum and follow the differ-
ences of level of the terrain.

[0020] The wires consist of copper and/or aluminium,
and the interspace between the wires are filled with
swelling powder and semiconducting tape (not shown).
Innermost there can furthermore be arranged a solid
core of aluminium (not shown).

[0021] Around the conductor a conducting screen 2
has been extruded in the shape of an inner semicon-
ductor serving the purpose of equalizing the electric field
around the sectional wires of the conductor.

[0022] Next there is an extruded insulation 3 of e.g.
crosslinked polyethylene for insulating the conductor
from the surroundings.

[0023] Around thisinsulation there has been extruded
an insulation screen 4 consisting of a semiconducting
material and serving the same purpose as the conductor
screen 2, namely to equalize and homogenize the field.
[0024] A band winding 5, which has been wounded
around the insulation screen 4, makes a thermic barrier,
with the purpose of preventing the plastic from melting.
The winding consists of craped carbon paper and swell-
ing band which swells, when it is exposed to water, and
thereby forms an obstruction for moisture which tries to
penetrate along the cable.

[0025] At the outside of the band winding 5 there is
furthermore a led mantle 6 for protecting the cable from
being penetrated by moisture and for carrying a short-
circuiting current.

[0026] Around this led mantle 6 there has been
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wounded a band winding 7 of for example polyester.
This winding functions as a thermic barrier to prevent
the plastic from melting.

[0027] At the outside there has finally been placed a
mantle 8 with an inner insulation layer 9 of for example
polyester and an outer, relatively thin semiconductor
layer 10 of plastic to which has been added carbon black
in a proportion of for example 30% in order to make the
layer semiconducting.

[0028] As mentioned before, the insulation layer 9 of
the mantle 8 serves the purpose of functioning as an
outer insulation to the cable and protect it from mechan-
ical damage and corrosion, while the superjacent sem-
iconductor layer 10 functions, when the density of the
insulation layer 9 is to be tested.

[0029] In order to avoid short-circuits it is necessary
to remove a piece of the semiconductor layer 10 at a
cable end, which is being mounted in a cable box. This
process is usually performed manually by means of sim-
ple pieces of tool, such as e.g. a spoke shave. By con-
ventional mantles the two layers 9, 10 are, however, dif-
ficult to distinguish from each other. This is e.g. the case
when they both are black.

[0030] The semiconductor layer 10 is furthermore rel-
atively thin, e.g. about 0.2 mm, and the operator will
therefore have to be extremely careful in order not to cut
too deep and damage the insulation layer 9 or oppositely
leave semiconducting deposits 10, which might be the
course of a short-circuit.

[0031] The work of removing the semiconductor layer
10 on conventional mantles is therefore in itself difficult
and time demanding, and to this can be added that the
operator will be unable to give the work the necessary
care under these difficult working conditions, which fre-
quently take place on the laying place of the cable.
When the semiconductor layer is removed on conven-
tional cables, the result will therefore often be dissatis-
factory.

[0032] When the operator is to remove the semicon-
ductor layer 10 on a mantle 8 according to the invention
he can, however, easily registrate when the limit 11 be-
tween the two layers has been reached, and he will
therefore be able to perform his work in a quick and se-
cure way and with the optimal result aimed at.

[0033] A second advantage is, that the special con-
struction of the mantle 8 can reveal, if a cable has been
damaged during the transportation and the handling to
such a degree that some of the insulation layer 9 of the
mantle 8 has been uncovered.

[0034] In order easily to be able to distinguish the two
layers 9, 10 of the mantle 8 from each other, they are,
according to the invention, made of materials, which
have different colours and/or structure.

[0035] By a first embodiment according to the inven-
tion, the plastic material of the semiconductor layer 10
can, for example, be coloured black by a content of car-
bon black in order to make the plastic semiconducting,
and the material of the insulation layer 9 can then have
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a correspondingly contrasting colour, which e.g. can be
red, yellow, green or white.

[0036] By a second embodiment according to the in-
vention, the materials of the two layers 9, 10 can have
structures which can be distinguished from each other.
For example can the plastic material of the semiconduc-
tor layer 10 be more coarse and/or more soft than the
material of the insulation layer 9.

[0037] A particular expedient embodiment is obtained
by combining the first and the second embodiment so
that it is possible to distinguish the materials of the two
layers 9, 10 from each other as well physically as visu-
ally.

Claims

1. Ahigh-voltage cable which consists of an inner con-
ductor and a number of outer layers which mainly
serve the purpose of insulating the conductor from
the surroundings and protect the cable from me-
chanical damage, moisture and corrosion, and
where the two outer of these layers form a mantle
with an innerinsulation layer and an outer, relatively
thin semiconductor layer, characterized in that
there for the two mantle layers are used materials
which easily can be distinguished from each other.

2. A high-voltage cable according to claim 1, charac-
terized in that the materials of the two mantle lay-
ers have different colours.

3. Ahigh-voltage cable according to claim 1 or 2, char-
acterized in that the material of the outer mantle
layer is black and that the material of the inner man-
tle layer is not black.

4. A high-voltage cable according to claim 1, 2 or 3,
characterized in that the material of the outer man-
tle layer is black and that the material of the inner
mantle layer is red.

5. A high-voltage cable according to claim 1, 2 or 3,
characterized in that the material of the outer man-
tle layer is black, and that the material of the inner
mantle layer is white.

6. Ahigh-voltage cable according to each of the claims
1 -5, characterized in that the materials of the two
mantle layers have different structure.

7. Ahigh-voltage cable according to each of the claims
1-6, characterized in that the material of the outer
mantle layer has a more coarse structure than the
material of the inner mantle layer.

8. Ahigh-voltage cable according to each of the claims
1 - 7, characterized in that material of the outer
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mantle layer has a structure which is more soft than
the structure of the material of the inner mantle lay-
er.

9. Ahigh-voltage cable according to each of the claims
1 - 8, characterized in that the inner layer of the
mantle is produced of a polymere such as polyeth-
ylene, polyvinyl-chloride or polyurethane.

10. A high-voltage cable according to each of the claims
1 -9, characterized in that the outer layer of the
mantle is produced of a plastic with an additive of
carbon black.

Patentanspriiche

1. Hochspannungskabel, bestehend aus einem inne-
ren Leiter und einer Anzahl von auleren Lagen,
welche im wesentlichen zur Isolation des Leiters
von der Umgebung dienen und das Kabel vor me-
chanischer Beschadigung, Feuchtigkeit und Korro-
sion schiitzen, wobei die beiden duReren dieser La-
gen einen Mantel mit einer inneren Isolationslage
und mit einer dufleren, vergleichsweise dinnen
Halbleiterlage bilden, dadurch gekennzeichnet,
dass fiir die beiden Mantellagen Materialien ver-
wendet werden, die einfach von einander unter-
schieden werden kénnen.

2. Hochspannungskabel gemaf Anspruch 1, da-
durch gekennzeichnet, dass die Materialien der
beiden Mantellagen unterschiedliche Farben auf-
weisen.

3. Hochspannskabel gemaR Anspruch 1 oder 2, ge-
kennzeichnet dadurch, dass das Material der au-
Reren Mantellage schwarz ist und dass das Mate-
rial der inneren Mantellage nicht schwarz ist.

4. Hochspannungskabel gemaR Anspruch 1, 2 oder 3,
dadurch gekennzeichnet, dass das Material der
aulleren Mantellage schwarz ist und dass das Ma-
terial der inneren Mantellage rot ist.

5. Hochspannungskabel gemaf Anspruch 1, 2 oder 3,
dadurch gekennzeichnet, dass das Material der
auflleren Mantellage schwarz ist und dass das Ma-
terial der inneren Mantellage weil} ist.

6. Hochspannungskabel nach einem der Anspriiche 1
bis 5, dadurch gekennzeichnet, dass das Material
der beiden Mantellagen eine unterschiedliche
Struktur aufweisen.

7. Hochspannungskabel nach einem der Anspriiche 1
bis 6, dadurch gekennzeichnet, dass das Material
der aufReren Mantellage eine grobere Struktur als
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das Material der inneren Mantellage aufweist.

Hochspannungskabel nach einem der Anspriche 1
bis 7, gekennzeichnet dadurch, dass das Material
der duBeren Mantellage eine weichere Struktur als
die Struktur des Materials der inneren Mantellage
aufweist.

Hochspannungskabel nach einem der Anspriche 1
bis 8, dadurch gekennzeichnet, dass die innere
Lage des Mantels aus einem Polymer wie Polyethy-
len, Polyvinylchlorid oder Polyurethan hergestellt
ist.

Hochspannungskabel gemafl einem der Anspri-
che 1 bis 9, dadurch gekennzeichnet, dass die
auliere Lage des Mantels aus einem Kunststoff mit
einem Zusatz von Industrierul® hergestellt ist.

Revendications

Cable haute tension, constitué d'un conducteur in-
térieur et d'un certain nombre de couches extérieu-
res, qui servent principalement a isoler le conduc-
teur de I'environnement et a protéger le cable d'un
endommagement mécanique, de I'humidité et de la
corrosion, les deux couches extérieures parmi ces
couches formant une enveloppe comprenant une
couche intérieure d'isolation et une couche exté-
rieure semi-conductrice relativement mince, carac-
térisé en ce qu'il est utilisé, pour les deux couches
de l'enveloppe, des matériaux qui peuvent étre dis-
tingués facilement I'un de l'autre.

Cable haute tension selon la revendication 1, ca-
ractérisé en ce que les matériaux des deux cou-
ches de I'enveloppe ont des couleurs différentes.

Cable haute tension selon la revendication 1 ou 2,
caractérisé en ce que le matériau de la couche ex-
térieure de I'enveloppe est noir et en ce que le ma-
tériau de la couche intérieure de I'enveloppe n'est
pas noir.

Cable haute tension selon la revendication 1, 2 ou
3, caractérisé en ce que le matériau de la couche
extérieure de I'enveloppe est noir et en ce que le
matériau de la couche intérieure de I'enveloppe est
rouge.

Cable haute tension selon la revendication 1, 2 ou
3, caractérisé en ce que le matériau de la couche
extérieure de I'enveloppe est noir et en ce que le
matériau de la couche intérieure de I'enveloppe est
blanc.

Cable haute tension selon I'une quelconque des re-
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10.

vendications 1 a 5, caractérisé en ce que les ma-
tériaux des deux couches de I'enveloppe ont des
structures différentes.

Cable haute tension selon l'une quelconque des re-
vendications 1 a 6, caractérisé en ce que le maté-
riau de la couche extérieure de I'enveloppe a une
structure plus grossiére que le matériau de la cou-
che intérieure de I'enveloppe.

Cable haute tension selon I'une quelconque des re-
vendications 1 a 7, caractérisé en ce que le maté-
riau de la couche extérieure de I'enveloppe a une
structure plus molle que celle du matériau de la cou-
che intérieure de I'enveloppe.

Cable haute tension selon I'une quelconque des re-
vendications 1 a 8, caractérisé en ce que la cou-
che intérieure de I'enveloppe est produite sous for-
me de polymeére tel que le polyéthyléne, le polychlo-
rure de vinyle ou le polyuréthane.

Cable haute tension selon I'une quelconque des re-
vendications 1 a 9, caractérisé en ce que la cou-
che extérieure de I'enveloppe est produite sous for-
me de matiére plastique a laquelle est additionné
du noir de carbone.
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