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(57) Abstract: The invention concerns a compression sealing gasket (14) comprising an annular main body (18) made of an elastomer
material and having a main axis A, the main body (18) comprising an annular radially outer face (20) and an annular radially inner face
(22) parallel and coaxial to each other, wherein the gasket comprises an insert (28) mounted on the inner face (22). The invention also
concerns a sealing system comprising the sealing gasket (14).
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IMPROVED COMPRESSION SEALING GASKET AND SEALING SYSTEM

TECHNICAL FIELD

The 1invention concerns a compression sealing
gasket designed to reduce its permeability to gas.

The sealing gasket is intended to be implemented
on gas 1insulated apparatuses, at the connection between two

parts.

PRIOR ART

Some high voltage apparatuses comprise hollow
components in which conductors are arranged.

An insulating gas fills these components, to
isolate the conductors carrying current at a high voltage
from the hollow components which are at ground potential.

The insulating gas is also able to withstand the
dielectric field in short distances between conductors
arranged in the component.

The connection between two components comprises a
tubular part from each component and a sealing gasket placed
between the tubular parts.

According to a known embodiment, the sealing
gasket is made of an elastomer and is compressed between the
two tubular parts.

The compression of the tubular parts produces an
elastic deformation of the gasket, improving the tightness of
the connection.

However, the gasket 1is generally made of an
elastomer that shows a permeability to the insulating gas.

The object of the invention 1is to provide a
sealing gasket having a significantly lower permeability, in

order to reduce the leakage rate for a complete apparatus.
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The aim is to reach for the overall arrangement a
leakage rate in the range of than 0.5% vol/year as describes
in the relevant IEC standards for switchgear, for example IEC
62271-203 for gas insulated switchgear.

This improvement is of particular interest since
the industry moves towards insulating gasses, consisting of
different mixtures and different gasses, that show other
impact of leaks due to the different characteristics of those
new molecules used compared to the prevailing SF6 gas that

has been used for decades.

BRIEF DESCRIPTION OF THE INVENTION

The 1nvention concerns a compression sealing
gasket comprising an annular main body made of an elastomer
material and having a main axis A, the main body comprising
an annular radially inner face and an annular radially outer
face parallel and coaxial to each other,

wherein the gasket comprises an insert mounted on
the inner face.

The 1insertion of an insert in the main body
reduces the section through which the gas can migrate. The
insert may be made of any material that has a significant
lower permeability than the main sealing material made of
elastomer.

Also, the insert 1locally increases the axial
compression of the elastomer main body.

As an alternative solution also a surface
treatment on part of the gasket or covering the full gasket
may be used to act as a barrier to decrease the permeability

of the overall sealing system drastically.



10

15

20

25

30

WO 2022/152811 3 PCT/EP2022/050679

Preferably, the inner face comprises a throat
extending coaxially to main axis A and in which the insert is
fitted.

Preferably, both the throat and the insert
extend along the entire periphery of the inner face.

Preferably, the inner face comprises a plurality
of throats each of the throats extending along a segment of
the periphery of the inner face and receiving an associated
insert.

Preferably, the axial height of the throat is at
least 80 % of the axial dimension of the main body.

Preferably, the shape of a cross section of the
insert through an axial plane is a rectangle.

Preferably, the shape of a cross section of the
insert through an axial plane or 1s convex oriented radially
towards or away from main axis A.

Preferably, the gasket further comprises a
coating covering the outer face of main body and the insert.

Preferably, the axial dimension of the insert
equals the axial dimension of the main body.

Preferably, the insert is made of a material
having a lower gas permeability than the material of the main
body.

Preferably, the insert 1is metallic, made of a
thermoplastic material or an elastomer.

The invention also concerns a sealing system
comprising two cylindrical components arranged coaxially to
each other and to a main axis A, 1in which each of the
components comprises an end face extending in a plane
perpendicular to main axis A, that faces the assembling face

of the other component and
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wherein a compression sealing gasket according to
any preceding claim is arranged and 1is compressed axially
between the assembling faces of the cylindrical components.

Preferably, at least one of the assembling faces
comprises an annular recess in which the compression sealing
gasket is fitted.

Preferably, the insert 1is axially compressed by

the assembling faces.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 is a schematic diagram of a high voltage
apparatus comprising two components assembled together using
a gasket according to the invention.

Figure 2A and 2B are details of the assembly of
the components showing how the gasket is received between the
two components.

Figure 3 1is a diagram showing a first embodiment
of the gasket.

Figure 4 shows diagrams representing various
other embodiments of the insert in the gasket.

Figure 5 is a diagram of a variant embodiment of
the casket comprising a layer of coating.

Figure 6 is a diagram of a variant embodiment of
the casket comprising an insert extending axially over the

whole length of the gasket.

DETAILED DESCRIPTION OF PARTICULAR EMBODIMENTS

FIG. 1 illustrates a portion of a high voltage
apparatus comprising components 10 assembled one to the
other. Here, each component 10 is represented as a

cylindrical and tubular component.
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It will be understood that the components may be
of any other shape that comprises a tubular part as
represented on the drawings.

In the following description, the tubular
elements represented will be designated as the components 10.

The components 10 extend coaxial to a main axis A
of the high voltage apparatus.

As can be seen in more details in figs 2A and 2B,
each component 10 comprises an end face 12 which faces, and
is connected, to the end face 12 of the other component 10.

A sealing system for connecting the components 10
comprises a compression sealing gasket 14 of annular general
shape that 1is arranged axially between the end faces 12 of
the two components 10.

The sealing system comprises tightening means 30,
such as bolting means that press axially one component 10
towards the other.

The tightening means 30 also compress axially the
sealing gasket 14 to provide a gastight connection between
the two components 10.

According to a first embodiment represented on
fig. 2A, the end face 12 of each component 10 comprises an
annular recess 16 in which part of the sealing gasket 14 1is
received.

The axial depth of the recesses 16 is inferior to
half of the axial height of the gasket 14 before the two
components 10 are assembled. As a consequence, before the
definitive assembling of the components 10, the gasket 14
protrudes axially from the end face 12 of each component 10.

According to another embodiment shown on fig. 2B,

the gasket 14 1is in contact with the end faces 12 of both
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components 10 and maintains the end faces 12 distant one from
the other.

The compression of the gasket 14 by  the
tightening means 30 produces an axial deformation of the
gasket 14 and maintains an efficient pressure of the gasket
14 on the end faces 12 and against the walls and bottom of
the recess 16.

The gasket 14 comprises a main body 18 made of an
elastomer like, as a non-limiting example, the one known as
"Butyl".

The permeability of this elastomer with respect
to the gas intended to fill the components 10 results in a
loss of gas during time.

As can be seen on figures 3 and 4, a section of
the main body 18 of the gasket 14, along an axial plane
containing main axis A, is of general rectangular shape.

The main body 18 of the gasket 14 then comprises
an annular radially outer face 20, an annular radially inner
face 22 and two planar annular end faces 24 that axially
delimit the gasket 14 and connect the inner face 22 to the
outer face 20.

According to a preferred embodiment, the faces
20, 22, 24 of the main body 18 are wave shaped to enhance the
sealing. The faces 20, 22, 24 can have a different shape, or
be rectilinear without going beyond the scope of the
invention.

In order to reduce the permeability of the gasket
14, the inner face 22 comprises an annular throat 26
extending coaxially to main axis A and in which an insert 28
is arranged. The throat 26 is open radially towards main axis

A,
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According to a preferred embodiment, the insert
28 1is designed to be impermeable to the gas. Accordingly, it
reduces the overall permeability of the gasket 14.

As non-limiting examples, the insert 28 is made
from wvarious materials; 1t can be metallic, made of a
thermoplastic material or another elastomer.

According to other embodiment, the insert 28 can
be made of any material that has a lower permeability that
the material of the gasket 14.

Also, 1in the wvicinity of the insert 28, more
particularly between the insert 28 and each end face 24, the
main body 18 of the gasket 14 1is more compressed than at
other places, this also reduces the permeability of the
gasket 14 to the gas.

According to a first embodiment, both the throat
26 and the insert 28 extend along the entire periphery of the
inner face 22, that is to say they are both circular.

According to another embodiment, the inner face
22 comprises a plurality of throats 26 and inserts 28
distributed along the circumference of the inner face 22.

Fach pair of throats 26 and inserts 28 extend
along a ring sector of the circumference of the inner face
22, this ring sector being centered on main axis A.

The axial height of the insert 28 is inferior to
the axial height of the main body 18 of the gasket 14, that
is to say inferior to the axial distance between the end
faces 24.

Preferably, the axial height of the insert 28 and
of the associated throat 26 is at least of 80 % of the axial
height of the main body 18 of the gasket 14.

The insert 28 can have various shapes.
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Non 1limiting examples of the section of the
insert 28 are represented on figures 3 and 4.

This section can be rectangular, in the shape of
a U, a V or can be curved, with the opening of the section
oriented radially towards or away from the main axis A.

It will be understood that the shapes of the
section represented are only given as examples and the shape
of the section can be different.

As represented on figure 5, in order to further
reduce the permeability of the gasket 14, a coating 32 covers
the radially inner face of the insert 28 and the inner face
22 of the main body 18.

The coating 32 functions as an additional barrier
to the gas.

The coating 32 1is preferably made by chemical
vapor deposition or by atomic layer deposition.

As represented on figure 6, the gasket 14
comprises an insert 28 that extends axially over the entire
axial dimension of the gasket 14.

This insert 28 is mounted on the inner face 22 of
the main body 18 and covers it completely.

Here, the section of this insert is of
rectangular shape and comprises axial end faces 34 that come

in contact with the assembling faces 12 of the components 10.
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Claims

1. A compression sealing gasket (14) comprising
an annular main body (18) made of an elastomer material and
having a main axis A, the main body (18) comprising an
annular radially outer face (20) and an annular radially

inner face (22) parallel and coaxial to each other,

wherein the gasket comprises an insert (28)
mounted on the inner face (22) ),
characterized 1in that the main body (18)

comprises annular end faces (24) that are wave shaped.

2. A gasket (14) according to claim 1 wherein the
inner face (22) comprises a throat (26) extending coaxially

to main axis A and in which an insert (28) is fitted.

3. A gasket (14) according to claim 2, wherein
both the throat (26) and the insert (28) extend along the

entire periphery of the inner face (22).

4., A gasket (14) according to claim 2, wherein
the inner face (22) comprises a plurality of throats (26)
each of the throats (26) extending along a segment of the
periphery of the inner face (22) and receiving an associated

insert (28).

5. A gasket (14) according to claim 2, wherein
the axial height of the throat (26) 1is at least 80% of the

axial dimension of the main body (18).
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6. A gasket (14) according to claim 2, wherein
the shape of a cross section of the insert (28) through an

axial plane is a rectangle.

7. A gasket (14) according to claim 2, wherein
the shape of a cross section of the insert (28) through an
axial plane or 1is convex oriented radially towards or away

from main axis A.

8. A gasket (14) according to any preceding
claim, further comprising a coating (32) covering the inner

face (22) of main body (18) and the insert (28).

9. A gasket (14) according to claim 1, wherein
the axial dimension of the insert (28) equals the axial

dimension of the main body(18).

10. A gasket (14) according to any preceding
claim, wherein the insert is made of a material having a
lower gas permeability than the material of the main body

(18) .

11. A gasket (14) according to claim 10, wherein
the insert (28) is metallic, made of a thermoplastic material

or an elastomer.

12. A sealing system comprising two cylindrical
components (10) arranged coaxially to each other and to a
main axis A, in which each of the components (10) comprises
an end face (12) extending in a plane perpendicular to main
axis A, that faces the assembling face (12) of the other

component (10) and
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wherein a compression sealing gasket (14)
according to any preceding claim 1is arranged and 1is
compressed axially between the assembling faces (12) of the

cylindrical components (10).

13. A sealing system according to c¢laim 9,
wherein at least one of the assembling faces (12) comprises
an annular recess (16) in which the compression sealing

gasket (14) is fitted.

14. A sealing system according to claim 12 or 13,
in combination with c¢laim 9, wherein the insert (28) is

axially compressed by the assembling faces (12).
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