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(57) Abstract: The invention relates to a pole part for high pressure envir-
onment application, with a pressure resistant insulating housing in which
a vacuum interrupter is installed, wherein the vacuum interrupter is
provided with at least one moving contact and one fixed contact inside the
vacuum interrupter, according to the preamble of claim 1. In order to cre-
ate a pole part with high environmental pressure withstand, the invention
is that the pressure resistant insulating body is tubelike and at its ends
provided with flanges formed at the insulating housing out of the same
material, and that at least one of the flanges is closed with a metal cap,
which is adapted to the aforesaid tlange of the insulating housing by the
same dimensions, and that with clamping means the metal cap is pressed
tightly on the flange of the insulating housing by the introduced clamping
fixation force.
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VACUUM INTERRUPTER POLE FOR HIGH PRESSURE ENVIRONMENT
APPLICATION

The invention relates to a pole part for high pressure environment application, with a
pressure resistant insulating body in which a vacuum interrupter is installed, according

to the preamble of claim 1.

Medium voltage vacuum interrupters are known to be used in high pressure
environment, like in subsea application. The problem is a high pressure resistant

housing of a normally ceramic vacuum interrupter.

It is the object of the invention, to create a pole part with high environmental pressure

withstand with easier but much more effective constructive means.

In order to solve this requirement, the invention is, that the pressure resistant insulating
housing is tubelike and at its ends provided with flanges formed at the insulating
housing out of the same material, and that at least one of the flanges is closed with a
metal cap, which is adapted to the aforesaid flange of the insulating housing by the
same dimensions, and that with clamping means the metal cap is pressed tightly on the
flange of the insulating housing by the introduced clamping fixation force. '

In a further advantageous embodiment, the flange of the insulating housing and the
metal cap are provided with circumferential profiles in such, that the clamping fixation
force of an at least two part clamp ring is diverted into an axial force pressing the flange
and the cap tightly together. By that the housing is closed pressure tight with effective

means.
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In order to introduce high fixing forces at the flanges, the circumferential profile of the
flange and the cap is shaped in such, that the thickness of the flange and the thickness
of the cap will decrease towards the edge of the flange and the cap, and that the inner
surface of the clamp ring means are formed complementarily to the aforesaid
circumferential profiles of the flange and the cap, so that by reduction of the resulting

diameter of a two part clamp ring an increase of the fixation force is introduced.

In a very advantageous embodiment, the insulating housing is made of ceramic or
porcelain material.

This is for the aforesaid use in high environmental pressure important. To use under
such condition ceramic or porcelain is not trivial, because the pressure tight closing has
to be realized. So with the help of the aforesaid special clamping means between parts

of different material like metal and cerami or porcelain, this is possible.

A further advantageous embodiment is, that the tubelike insulating or ceramic housing
is segmented into axial segments, which are fixed tightly together by aforesaid flanges
with the aforesaid circumferential profiles and the clamping means. By that, diameter
reducting forces of the clamp ring produces a axial force component between the

flange-flange- and/or flange-cap-connection.

In a further advantageous embodiment is described, that concerning to the side, at
which a moving stem of the moving contact extends out of the vacuum interrupter, the
insulating or ceramic tubelike housing is devided into two axial segments, and that
between these two segments of the housing a fixed contact ring of a sliding contact
made of electrically conductive material is arranged, in order to electrically connect.the
moving contact of the vacuum interrupters moving contact with the fixed contact ring

via a sliding contact.

Furthermore is described, that the fixed contact ring is provided with an integral ring,
which extends in its diameter through the insulating housing arrangement in such, that

it can be externally connected electrically.
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In a further advantageous embodiment, the inner space of the housing, at least along
the length of the vacuum interrupter is filled with potting material. This gives a further
compensation of withstand of, that means against high pressure load from the

environment.

Further advantageous in this construction is an embodiment in such, that the vacuum
interrupter is provided at its fixed contact side with a bolt, which is carried in an integral

stud hole in the metal cap.

In order to result a good sealing, between the flanges and between the flange and the
metal cap are arranged elastic sealing rings, which are positionend in sealing grooves
in the flanges and/or in the housing surface in the area which comes into mechanical

contact with the cap or the contact ring.

Further advantageous embodiment is, that the insulating housing is covered with a

rubber coating.

Advantageous are all features for the use in medium voltage.

Also useful is this in the use for low- or high voltage use.

The pressuré tight construction of the pole part is advantageous for subsea use.
An embodiment of the invention is shown in figure 1 and described as follows.

Figure 1 shows an embedded pole part based on a ceramic housing as a high
pressure withstand, wherein the vacuum interrupter 8 is installed and provided with at
least one moving contact and one fixed contact inside the vacuum interrupter, and with
externally ending contact rod or pushrod 11, going through the ceramic of the vacuum
'interrupter. For contacting the vacuum interrupter 8 from outside, there are on both
sides of the ceramic housing of the vaccum interrupter metal parts installed, on the
fixed contact side a cap from the ceramic housing to the connection where the vacuum

interrupter is connected.
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At the other side of the housing there is a flange at the ceramic part provided which
takes the connection between the movable side of the vacuum interrupter via a sliding
contact system 9 to the middle part of the flange. Here the electrical connection takes
place and the connection to the second insulation part, here the push rod will be
installed.

In order to develop ceramic housing pole parts for the use under high pressure
conditions for application at outer side Subsea, the invention is, that the housing of the
insulating ceramic provides flanges where the metal parts are connected on top of the
pole the lid or the cup of the part. At the middie side the connection is a flange between
two ceramic parts and on the bottom side there is the connection to the breaker
assembly. To keep both ceramics at the same length here a further plastic part can be
installed and sealed to elongate especially at the movable side where the push rod is
installed the insulation length. To get connection between the ceramic and the metal
parts here are clamp rings installed. The vacuum interrupter can be kept in insulation
gas or can be embedded inside a potting material to close the gap between housing
and the vacuum interrupter. Here to get sufficient dielectrical performance and to get in
case of need enought mechanical performance.

Furthermore the ceramic housing can be covered by a rubber material to avoid

damage at the outer side of the housing during the subsea installation getting service.

Important are the regions at the flanges. So shown is a segmented housing made of
ceramic material. In that case several ceramic housing segments are arranged in axial

direction, so that the tubelike housing is segmented in axial direction.

The upper segment 3 is closed with a metal cap 1 in that way, that the inner side of the
metal cap is structured in such, that it extends into the inner space in the housing, so
that concentric sealing 2 are positioned in sealing grooves inside the metal cap.

So the metal cap 1 as well as the upper flange 5 are provided with thickness reduced
areas at the edges. So the flanks of these thickness reduction are oriented in such, that
the clamp ring 12 with a complementary inner structure 14 according to the edges of
the flange 5 and the cap 1, can introduce an axial force to both parts, so that the cap 1
and the flange 5 are pressed towards each, when the clamp will be closed and fixed

radially.
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For that, the clamp ring 12 is divided into two half rings, connected at one point with a
hinge. If the clamp ring will be closed at its open end, then the resulting diameter is
reduced. Along this movement of fixation of the open ends of the clamp ring, the outer
flanks of the flanges will be pushed strongly together by the compelementary inner
flanks of the clamp ring.

By that a high axial tightening force can be introduced.

The lower side of the upper housing segment is also provided with a flange. This flange
is pressed in the same way with a clamp ring corresponding to the edges with flanks to
the counterpart, that means a further lower ceramic segment. ‘
Important is, that between these flanges is positioned an extended metallic or
electrically conductive ring, which is extended at least at one side over the outer
surface of the ceramic segment, so that it can be contacted externally.

This conductive ring is a part of the inner sliding contact of the vacuum interrupter

moving contact.

The lower ceramic housing segment has flanges at both ends, so that a further lower
housing segment can be added, in order to surround the push rod and the drive of the
moving contact of the vacuum interrupter also pressure tightly. |

So the lower end can also be closed by a metal cap, like shown at the upper end of the
ceramic housing. Each further added housing segment is provided with the same
flange-to-flange- and clamp-ring-arrangement like shown above. So the housing can be

easily extended in its length, being adapted to each push-rod and/or drive construction.
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Claims

Pole part for high pressure environment application, with a pressure resistant
insulating housing in which a vacuum interrupter is installed, wherein the
vacuum interrupter is provided with at least one moving contact and one fixed
contact inside the vacuum interrupter,

characterized in

that the pressure resistant insulating housing (3) is tubelike and at its ends
provided with flanges (5) formed at the insulating housing out of the same
material, and that at least one of the flanges is closed with a metal cap (1),
which is adapted to the aforesaid flange (5) of the insulating housing (3) by the
same dimensions, and that with clamping means (12) the metal cap (1) is
pressed tightly on the flange (5) of the insulating housing by the introduced
clamping fixation force.

Pole part according to claim 1,

characterized in

that the flange (5) of the insulating housing (3) and the metal cap (1) are
provided with circumferential profiles in such, that the clamping fixation force of
an at least two part clamp ring (12) is diverted into an axial force pressing the
flange (5) and the cap (1) tightly together.

Pole part according to claim 2,

characterized in

. that the circumferential profile (13) of the flange (5) and the cap (1) is shaped in

such, that the thickness of the flange (5) and the thickness of the cap (1) will
decrease towards the edge of the flange and the cap, and that the inner surface
(14) of the clamp ring (12) means are forméd complementarily to the aforesaid
circumferential profiles of the flange (5) and the cap (1), so that by reduction of
the resulting diameter of a two part clamp ring (12) an increase of the fixation

force is introduced.
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4. Pole part according to one of the aforesaid claims,

characterized in

that the insulating housing (3) is made of ceramic or porcelain material.

Pole part according to one of the aforesaid claims,

characterized in ,

that the tubelike insulating or ceramic housing (3) is segmented into axial
segments, which are fixed tightly together by aforesaid flanges with the

aforesaid circumferential profiles and the clamping means.

Pole part according to one of the aforesaid claims,

characterized in

that concerning to the side, at which a moving stem of the moving contact
extends out of the vacuum interrupter (8), connected with a pushrod (11), the
insulating or ceramic tubelike housing is devided into two axial segments, and
that between these two segments of the housing a fixed contact ring of a sliding
contact (9) made of electrically conductive material is arranged, in order to
electrically connect the moving contact of the vacuum interrupter with the fixed

contact ring (6) via a sliding contact (9).

Pole part according to claim 6,

characterized in

that the fixed contact ring (6) is provided with an integral ring, which extends in
its diameter through the insulating housing arrangement in such, that it can be

externally connected electrically.

Pole part according to one of the aforesaid claims,
characterized in
that the inner space of the housing, at least along the length of the vacuum

interrupter (8) is filled with potting material.
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9.

10.

11.

12.

13.

14.

-9-

Pole part according to one of the aforesaid claims,
characterized in
that the vacuum interrupter (8) is provided at its fixed contact side with a bolt,

which is carried in an integral stud hole in the metal cap.

Pole part according to one of the aforesaid claims,

characterized in

that between the flanges and between the flange (5) and the metal cap are
arranged elastic sealing rings, which are positionend in sealing grooves in the
flanges and/or in the housing surface in the area which comes into mechanical

contact with the cap or the contact ring.

Pole part according to one of the aforesaid claims,
characterized in

that the insulating housing is covered with a rubber coating.

Pole part according to one of the aforesaid claims,
characterized in

that the pole part is applied for medium voltage use.

Pole part according to one of the aforesaid claims,
characterized in
that the pole part is applied for low- or high-voltage use.

Pole part according one of the aforesaid claims,
characterized in
that the pole part is applied for subsea use.
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