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Description

Technical field of the invention

[0001] The present invention relates to the field of high
voltage power systems, and in particular to contacts for
high voltage bushings used in high voltage devices form-
ing parts of such systems.

Background of the invention

[0002] It is known that high voltage equipment and de-
vices, e.g. high voltage transformers, reactors, switch-
gear etc., are usually equipped with bushings that are
adapted for carrying current at high potential through a
grounded barrier, e.g. a wall or an enclosure of the elec-
tric device, such as a transformer tank.
[0003] Conventional high voltage bushings comprise
an insulator made of ceramic or composite material,
which is provided with sheds and which is generally hol-
low. On the inside of the bushing, voltage grading is per-
formed by a condenser body or some other type of volt-
age grading device, through which an electrical conduc-
tor passes. The electrical conductor connects one side
of the bushing, where a high voltage electric device is
connected, with the other side of the bushing where an-
other electric device is connected. For example, when
the first electric device is a transformer, the bushing is
fitted on the transformer enclosure, such as the tank wall,
and the conductor of the bushing connects the inside of
the transformer with the outside, where another electric
device can be connected, e.g. a bus, surge arrester or
DC valve.
[0004] In prior art bushings, the bottom end portion of
the high voltage conductor forms a bottom contact that
is arranged to be connected to a first electric device,
which in the case of a transformer will be the internal
components of the transformer. For this purpose, a mat-
ing internal contact is provided inside the transformer. At
the upper end of the bushing, opposite the bottom contact
end, the conductor is provided with an upper outer ter-
minal, or external connection contact, by means of which
the conductor is connected to a second electric device
or external source. Traditionally, the external connection
contact is electrically connected to the conductor through
an essentially planar interface, also forming a top cover
of the bushing, in order to
[0005] electrically connect the conductor and thus the
transformer to an external source or electric device, as
in US 3258523.
[0006] In another type of prior art bushings where the
outer terminal may not be attached directly to the top
cover of the bushing, the connection between the outer
terminal and the conductor is achieved by means of a
conducting intermediate part. This intermediate part is
mounted over the end of the conductor, it stretches
through the top cover of the bushing, and the outer ter-
minal is screwed onto this intermediate part on the out-

side of the bushing. In order to fasten the intermediate
part to the conductor, it has to be screwed into a steel
draw ring or similar located inside the conductor. This
draw ring is in turn screwed into the conductor, thereby
reducing the wall thickness of the conductor due to the
necessary internal threads. This draw ring arrangement
also requires that a sealing is provided.
[0007] The term high voltage is conventionally used
for voltages above approximately 50 kV. Today, the up-
per limit in commercial high voltage devices is generally
1100 kV, but higher voltages, such as 1200 kV or even
more, are envisaged in the near future. Also, current lev-
els are increasing and may be up to 4000-5000 A or even
higher.
[0008] For high voltages in the region of 800 kV and
more, and current ratings of 2000 A and above, the de-
mands on the bushings are naturally increased, e.g.
when it comes to heat dissipation and cooling, electric
fields, electric insulation of the bushing etc. In this con-
text, it becomes essential to have a low loss, in particular
to be able to reach the target current. The losses in to-
day’s bushings mainly occur due to losses in the conduc-
tor and in each contact or joint in the current path between
different parts of the bushing. When it concerns the con-
ductor, it therefore becomes increasingly important to
minimize every type of arrangement that leads to reduc-
tions in the conducting material in the conductor, such
as threads, for example. It is also recognized that fewer
joints would reduce losses which is advantageous in high
voltage and high current applications.

Summary of the invention

[0009] It is an object of the present invention to provide
a high voltage bushing contact that improves prior bush-
ing contacts, and which makes it possible to reach the
high voltage levels and high current ratings described
above.
[0010] It is also an object of the present invention to
provide a high voltage bushing comprising such a contact
and a high voltage device comprising such a high voltage
bushing.
[0011] These objects, among others, are achieved by
a high voltage bushing contact according to claim 1, a
high voltage bushing and a high voltage device as defined
in the dependent claims, 8 and 9 respectively.
[0012] Accordingly is defined a high voltage bushing
contact, comprising a first contact part for connection with
an electric device and a second contact part for connec-
tion with a conductor of the bushing, wherein the second
contact part has an inner bore with an opening for receiv-
ing an end of the conductor, characterized in that the
contact also comprises a set of mounting holes and a set
of mounting members adapted to be inserted through the
mounting holes and by means of which both contact parts
are secured to the end of the conductor, and that each
mounting hole has a first opening inside the inner bore
of the second contact part. By securing both contact parts
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to the end of the conductor with the same set of mounting
holes and mounting screws the advantage of a simpler
construction with fewer parts is achieved.
[0013] According to a further feature, the first contact
part has a maximum external cross sectional measure,
perpendicular to the axis of the conductor, and the mount-
ing holes are located within the maximum external cross
sectional measure of the first contact part. By locating
the mounting holes according to this feature is offered
the possibility of having a first external contact part with
a larger cross section than in prior art, for example when
the mounting holes are located externally of the contact
part on a flange. A larger diameter on the external contact
makes it possible to increase the current capability with-
out making a huge top contact.
[0014] According to a first embodiment, the first con-
tact part is hollow and each mounting hole has a second
opening inside the hollow portion of the first contact part,
for insertion of the mounting members. The mounting
members can therefore be inserted into the mounting
holes from inside the hollow interior of the first contact
part, i.e. the contact part that is connected to an external
electrical device. Through this arrangement, the mount-
ing holes and the mounting members may be made short-
er than in the second embodiment described below.
[0015] According to a second embodiment, the first
contact part is a solid body and each mounting hole
stretches through the solid body and further through a
bottom of the inner bore. This embodiment is simple to
manufacture and sturdy.
[0016] In this embodiment, each mounting hole has a
second opening at a free end of the first contact part.
[0017] According to another feature of contact of the
present invention, it is made in one piece. This provides
for favourable current paths, with a minimum of losses
due to joints, for example. It is also easy to manufacture.
For example, it can be manufactured from a solid rod by
using a lathe, or from a pipe.
[0018] In a variant of the first embodiment, the inner
bore of the second contact part may be separated from
the hollow portion of the first contact part by a separate
intermediate wall and the mounting holes are made in
the intermediate wall.
[0019] According to the present invention is also de-
fined a high voltage bushing comprising an external con-
nection contact in accordance with any one of the claims
defining the contact, and a high voltage device compris-
ing such a high voltage bushing.

Brief description of the drawings

[0020] The present invention will now be described
with reference to the enclosed drawings, illustrating em-
bodiments of the invention, by way of example only, and
in which

Fig. 1 illustrates schematically, in cross section, an
end part of a high voltage bushing provided with an

external connection contact in accordance with a first
embodiment of the present invention,
Fig. 2 illustrates schematically, a perspective view
in cross section and in a larger scale, the contact
according to the first embodiment of the present in-
vention,
Fig. 3 illustrates schematically, in cross section, a
variant of the first embodiment of the contact, and
Fig. 4 illustrates schematically, in cross section, a
second embodiment of a contact according to the
present invention.

Detailed description of the invention

[0021] In Fig. 1 is shown one end of a high voltage
bushing provided with a contact according to a first em-
bodiment of the present invention. The high voltage bush-
ing comprises a hollow bushing insulator 2 that forms a
housing around the high voltage conductor 10. The end
of the bushing is closed by a top cover 4. The cover is
provided with a hole 6 through which the conductor 10
runs to the outside of the bushing. An example of such
an arrangement is described in the European patent ap-
plication entitled "High voltage bushing and high voltage
device comprising such bushing" which is filed on the
same date as the present application and by the same
applicant.
[0022] The conductor 10 is hollow and it is provided
with some kind of end plug 12 at its end, which end plug
is only schematically illustrated. There may also be other
devices or arrangement inside the conductor, such as a
draw rod arrangement, which are not shown. Alternative-
ly, the conductor may be solid, in which case the contact
may be attached to the conductor by the screws 24 being
screwed into corresponding mounting holes provided in
the end of the conductor.
[0023] The contact according to the first embodiment
illustrated in Fig. 1 and Fig. 2 comprises a first contact
part 14 for connection with an electric device outside the
bushing, and a second contact part 16 for connection
with the conductor 10. For this purpose, the second con-
tact part has an inner bore 18 with an opening for receiv-
ing the conductor 10. The end of the conductor is inserted
into the inner bore and electrical connection with the con-
tact is ascertained by an electrical connection device 20
(electrical connection devices are not shown in fig 2).
The contact also comprises mounting holes 22 and
mounting members 24, such as screws in the illustrated
example, by means of which the contact is secured to
the end of the conductor. The arrangement with a first
contact part 14 and a second contact part 16 ensures
redundancy of electrical contact between conductor 10
and contacts 14, 16 and should one contact part fail the
other is sufficient for carrying the current from conductor
to contact.
[0024] The first contact part 14, in the following also
called the external contact part, is hollow in the illustrated
embodiment. The second contact part 16, also referred
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to as the conductor contact part in the following, has a
bottom part, formed by the bottom of the inner bore 18.
This bottom part can also be described as an intermedi-
ate wall 26 that separates the external contact part from
the conductor contact part. In the illustrated embodiment,
the external contact part 14, the conductor contact part
16 and the intermediate wall 26 are all formed in one
piece.
[0025] The mounting holes 22 are formed in the inter-
mediate wall 26, with one opening in the hollow interior
of the external contact part 14 and one opening in inner
bore 18 of the conductor contact part 16. When the con-
tact is mounted on the conductor, the screws 24 are in-
serted in the holes 22 and are screwed into the end of
the conductor, which is provided with some appropriate
device for receiving the screws. This may be a simple
end plug or some other suitable device.
[0026] A variant of the first embodiment is shown in
Fig. 3. In this figure, elements that are the same or similar
to elements in Fig. 1 or Fig. 2 have been given the same
reference number. The contact according to this variant
comprises an external contact part 14 and conductor con-
tact part 16 with an inner bore 18. The external contact
part is hollow. The difference between this variant and
Fig. 2 is that the intermediate wall 38 is made as a sep-
arate element that is inserted in the contact. Consequent-
ly the mounting holes 22 are made in this separate ele-
ment.
[0027] A second embodiment of the present invention
is illustrated in Fig. 4. According to this embodiment the
external contact part 14 is not hollow, but is made as a
solid body. The mounting holes 42 stretches all the way
through the solid body 14, from the free external end of
the external contact part 14 to the inner bore 18 inside
the conductor contact part 16.
[0028] The external shape as well as the internal shape
of the external contact part 14 may vary. In Figs. 2 the
external contact part is illustrated as being cylindric. How-
ever, it may very well be square, hexagonal or any other
shape that is adapted to the contact of the electric device
to which it is going to be connected. For example, in the
case of the second embodiment, a hexagonal shape may
be suitable.
[0029] In all embodiments, the first, external, contact
part has a maximum external cross sectional measure,
perpendicular to the axis of the conductor, and the mount-
ing holes are located within the maximum external cross
sectional measure of the first contact part. This is irre-
spective of the external shape or internal shape of the
external contact part.
[0030] In this description, the term "high voltage" (HV)
is used for voltages of 50 kV and higher. The present
upper limit for commercial high voltage is 1100 kV, but it
is foreseen that the invention can be used also for higher
voltages, up to 1200 kV or even more. Generally, the
present invention will find its applicability from about 200
kV and upwards.
[0031] The described high voltage bushing contact

may be used in a bushing both for DC and AC applica-
tions.
[0032] The inventive contact and high voltage bushing
may also be used in many types of high voltage devices,
such as transformers, reactors, breakers, generators,
switchgear or any other suitable device finding an appli-
cation in high voltage systems. Further, the terms electric
device and high voltage device should also be interpreted
as including cables, buses, surge arrestors, DC valves
etc., within the context of the present invention.
[0033] Furthermore, the present invention bears no re-
striction as concerns the media on the respective sides
of the bushing, such as air-oil, air-air (wall bushing), air-
gas (gas switchgear), etc. Nor does it involve any restric-
tion as to the choice of insulation medium inside the bush-
ing. It may for example be gas, oil, gel, or combinations
thereof.
[0034] The present invention is not limited to the de-
scribed embodiment, given as example only, but may be
varied and modified in many ways within the scope of
the appended claims, as will be realized by a person
skilled in the art.

Claims

1. High voltage bushing contact, comprising a first con-
tact part (14) for connection with an electric device
and a second contact part (16) for connection with
a conductor (10) of the bushing, wherein the second
contact part has an inner bore (18) with an opening
for receiving an end of the conductor, characterized
in that the contact also comprises a set of mounting
holes (22, 42) and a set of mounting members (24)
adapted to be inserted through the mounting holes
and by means of which both contact parts (14, 16)
are secured to the end of the conductor (10), and
that each mounting hole (22, 42) has a first opening
inside the inner bore (18) of the second contact part
(16).

2. Contact according to claim 1, characterized in that
the first contact part (14) has a maximum external
cross sectional measure, perpendicular to the axis
of the conductor (10), and that the mounting holes
(22, 42) are located within the maximum external
cross sectional measure of the first contact part.

3. Contact according to claim 1 or claim 2, character-
ized in that the first contact part (14) is hollow and
that each mounting hole (22) has a second opening
inside the hollow portion of the first contact part, for
insertion of the mounting members (24).

4. Contact according to claim 1 or claim 2, character-
ized in that the first contact part (14) is a solid body
and that each mounting hole (42) stretches through
the solid body and further through a bottom of the
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inner bore (18).

5. Contact according to claim 4, characterized in that
each mounting hole (42) has a second opening at a
free end of the first contact part (14).

6. Contact according to any one of the preceding
claims, characterized in that it is made in one piece.

7. Contact according to claim 3, characterized in that
the inner bore (18) of the second contact part (16)
is separated from the hollow portion of the first con-
tact part by a separate intermediate wall (36) and
that the mounting holes (22) are made in the inter-
mediate wall.

8. High voltage bushing comprising an external con-
nection contact in accordance with any one of claims
1-7.

9. High voltage device comprising a high voltage bush-
ing according to claim 8.

Patentansprüche

1. Hochspannungs-Buchsenkontakt umfassend ein er-
stes Kontaktteil (14) zum Verbinden mit einem elek-
trischen Gerät und ein zweites Kontaktteil (16) zum
Verbinden mit einem Leiter (10) der Buchse, wobei
das zweite Kontaktteil eine Innenbohrung (18) mit
einer Öffnung zur Aufnahme eines Ende des Leiters
aufweist, dadurch gekennzeichnet, dass der Kon-
takt auch einen Satz von Befestigungslöchern (22,
42) und einen Satz von Befestigungselementen (24)
umfasst, die angepasst sind, um durch die Befesti-
gungslöcher eingefügt zu werden, und mit welchen
beide Kontaktteile (14, 16) an das Ende des Leiters
(10) befestigt sind, und dass jedes Befestigungsloch
(22, 42) eine erste Öffnung in der Innenbohrung (18)
des zweiten Kontaktteils (16) aufweist.

2. Kontakt nach Anspruch 1, dadurch gekennzeich-
net, dass das erste Kontaktteil (14) ein maximales
Außen-Querschnittsmaß, senkrecht zur Achse des
Leiters (10) aufweist, und dass die Befestigungslö-
cher (22, 42) innerhalb des maximalen Außen-Quer-
schnittsmaß des ersten Kontaktteils angeordnet
sind.

3. Kontakt nach Anspruch 1 oder Anspruch 2, dadurch
gekennzeichnet, dass das erste Kontaktteil (14)
hohl ist und, dass jedes Befestigungsloch (22) eine
zweite Öffnung innerhalb des hohlen Abschnitts des
ersten Kontaktteils zum Einsetzen der Befestigungs-
elemente (24) aufweist.

4. Kontakt nach Anspruch 1 oder Anspruch 2, dadurch

gekennzeichnet, dass das erste Kontaktteil (14)
ein Festkörper ist, und dass jedes Befestigungsloch
(42) sich durch den Festkörper und weiter durch ein
Boden der Innenbohrung (18) erstreckt.

5. Kontakt nach Anspruch 4, dadurch gekennzeich-
net, dass jedes Befestigungsloch (42) eine zweite
Öffnung an einem freien Ende des ersten Kontakt-
lochs (14) aufweist.

6. Kontakt gemäß einem der vorhergehenden Ansprü-
che, dadurch gekennzeichnet, dass es einteilig
ausgebildet ist.

7. Kontakt nach Anspruch 3, dadurch gekennzeich-
net, dass die Innenbohrung (18) des zweiten Kon-
taktteils (16) von dem hohlen Abschnitt des ersten
Kontaktteils durch eine separate Zwischenwand (36)
getrennt ist, und dass die Befestigungslöcher (22) in
der Zwischenwand ausgebildet sind.

8. Hochspannungsbuchse umfassend einen externen
Verbindungskontakt gemäß einem der Ansprüche
1-7.

9. Hochspannungsgerät umfassend eine Hochspan-
nungsbuchse nach Anspruch 8.

Revendications

1. Contact de traversée haute tension, comprenant une
première partie de contact (14) destinée à une con-
nexion avec un dispositif électrique et une seconde
partie de contact (16) destinée à une connexion avec
un conducteur (10) de la traversée, dans lequel la
seconde partie de contact comporte un alésage in-
terne (18) avec une ouverture pour recevoir une ex-
trémité du conducteur, caractérisé en ce que le
contact comprend également un ensemble de trous
de montage (22, 42) et un ensemble d’éléments de
montage (24) adaptés à être insérés à travers les
trous de montage et au moyen desquels les deux
parties de contact (14, 16) sont fixés à l’extrémité du
conducteur (10) et en ce que chaque trou de mon-
tage (22, 42) comporte une première ouverture à
l’intérieur de l’alésage interne (18) de la seconde par-
tie de contact (16).

2. Contact selon la revendication 1, caractérisé en ce
que la première partie de contact (14) possède une
mesure en section transversale externe maximale,
perpendiculaire à l’axe du conducteur (10) et en ce
que les trous de montage (22, 42) sont situés en
deçà de la mesure en section transversale externe
maximale de la première partie de contact.

3. Contact selon la revendication 1 ou la revendication
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2, caractérisé en ce que la première partie de con-
tact (14) est creuse et en ce que chaque trou de
montage (22) comporte une seconde ouverture à
l’intérieur de la portion creuse de la première partie
de contact, destinée à l’insertion des éléments de
montage (24).

4. Contact selon la revendication 1 ou la revendication
2, caractérisé en ce que la première partie de con-
tact (14) est un corps plein et en ce que chaque trou
de montage (42) s’étend à travers le corps plein et
en outre, à travers le fond de l’alésage interne (18).

5. Contact selon la revendication 4, caractérisé en ce
que chaque trou de montage (42) comporte une se-
conde ouverture à une extrémité libre de la première
partie de contact (14).

6. Contact selon l’une quelconque des revendications
précédentes, caractérisé en ce qu’il est réalisé en
une seule pièce.

7. Contact selon la revendication 3, caractérisé en ce
que l’alésage interne (18) de la seconde partie de
contact (16) est séparé de la portion creuse de la
première partie de contact par une paroi intermédiai-
re de séparation (36) et en ce que les trous de mon-
tage (22) sont réalisés dans la paroi intermédiaire.

8. Traversée haute tension comprenant un contact de
connexion externe selon l’une quelconque des re-
vendications 1 à 7.

9. Dispositif haute tension comprenant une traversée
haute tension selon la revendication 8.

9 10 
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