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Well tool device (1), comprising a mandrel device (10), a sealing element (12) and upper and lower
supporting devices (13, 14). The well tool device (1) may be configured between a run state, in which
the sealing element (12) is radially retracted, and a set state, in which the sealing element (12) is
radially expanded. The well tool device (1) further comprises a pressure distribution device (20) for
distributing the pressure on the sealing element (12) in the set state via the upper and lower
supporting devices (13, 14). The pressure distribution device (20) comprises a sleeve device (21)
provided radially outside the mandrel device (10) and radially inside the sealing element, where the
sleeve device (21) is axially displaceable in a sleeve compartment (40) in relation to the mandrel
device (10) and the sealing element (12). The sleeve device (21) comprises an upper protrusion (22)
for applying a downwardly directed axial force to the upper supporting device (14) when the sleeve
device (21) is in its lower position. The sleeve device (21) comprises a lower protrusion (23) for
applying an upwardly directed axial force to the lower supporting device (15) when the sleeve device
(21) is in its upper position.
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Well tool device comprising force distribution device

FIELD OF THE INVENTION

The present invention relates to a well tool device comprising a force distribution
device.

BACKGROUND OF THE INVENTION

Well tool devices used in oil and/or gas wells, such as different types of plugging
devices (bridge plugs, packers etc) typically comprises a sealing element provided
circumferentially around a mandrel device. On each side (i.e. on the upper side and
on the lower side) of the sealing element, supporting devices are provided. The well
tool device may be configured to be in a run state (a radially retracted state) and a
set state (a radially expanded state). The run state is used when running the well
tool device into the well. In the set state, a relative axial movement between the
supporting devices is causing the sealing element to be compressed axially and
hence to expand radially until the outer surface of the sealing element is in contact
with the inner surface of the well pipe. Hence, a seal is provided in the annular
space between the inner surface of the well pipe and the mandrel device and fluid
flow between the lower side of the seal and the upper side of the seal is prevented.

In the set state, the well tool device is designed to withstand a pressure difference
between the lower side of the sealing element and the upper side of the sealing
element.

The well tool device typically also comprises a ratchet mechanism in order to allow
axial movement of at least one of the supporting device in one (a forward) direction
(i.e. to move the sealing element from the run state to the set state) but to prevent
movement of the at least one supporting device in the opposite (a reverse) direction
(1.e. to prevent radial retraction of the sealing element).

US 3354964 A describes an apparatus for packing off a well bore; and, more
particularly, to packing apparatus which, when set in place, will be anchored and
sealingly engaged in the well against pressure 'differentials acting from either
direction on the apparatus by forces proportionately related to the acting pressure
differentials.

US 5311938 A discloses a retrievable packer adapted for service under high
temperature and high pressure operating conditions, where improved sealing is
provided by a seal element prop surface which is radially offset with respect to the
seal element support surface of the packer body mandrel.
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US 5586601 A discloses a longitudinally compact mechanism for anchoring a well
tool to a casing including a plurality of first slip members and a plurality of second
slip members. The first slip members and the second slip members are carried on
the well tool at the approximate same longitudinal position, and the first slip
members are alternately circumferentially positioned with the second slip members.
Each slip member is expanded by relative movement of an independent piston
operatively connected thereto.

There are some disadvantages with these prior art well tool devices.

First, if the well tool device is set in the well at a high temperature, a decrease in
temperature may cause the sealing element to shrink. In such a situation, there is a
risk that the sealing element may not withstand the same pressure difference as
before the temperature decrease.

Second, when the well tool device has been set, the pressure below the sealing
element will often increase to a pressure being higher than the pressure above the
sealing element, since fluid flow 1s prevented by the sealing element. This pressure
difference will apply a force to the well tool device which is contributing to a
compression of the sealing element via the supporting devices. However, if the fluid
pressure changes, for example if the pressure above the sealing element gets equal
to, or higher than the pressure below the sealing element, there is a risk that the
compression force applied by the supporting device onto the sealing element will be
reduced.

Third, the ratchet mechanism will allow some movement also in the reverse
direction, typically a length up to one teeth length. This reverse movement is often
referred to as the "backlash" of the ratchet mechanism.

Hence, in these situations, there is a risk that the sealing element will not be in
sufficient contact with the inner surface of the well pipe anymore. Consequently,
the well tool device is no longer working as intended.

The above situations may occur in particular in injection wells, where the well tool
is cooled down by the injected fluid and where the differential pressure over the
sealing element will change before, during and after the injection operation, for
example when a safety valve is maintained or tested, etc. Also well tools used in
acidizing operations, fracking operations etc may be subjected to the
abovementioned temperature/pressure conditions.

In prior art, these effects may be at least partially compensated for by means of
relatively long springs (spiral springs or cup springs) applying an axial force onto
the supporting devices towards the sealing element. The disadvantage with this
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solution is that it does not always work sufficiently. Moreover, this solution will
increase the length of the well tool device considerably.

Moreover, as coiled springs only give a relatively small force, cup springs must be
used in many such tools. The cup springs must often be hardened to achieve
satisfying material properties, and if the well tool is to be NACE approved
(National Association of Corrosion Engineers), only a few materials can be used,
such as UNS N07750, UNS R30003, and UNS R30035. These materials are very
expensive. For some applications, the well tool device will need a cup spring with a
total length of 150-200 mm and will comprise ca 30 cups/discs.

The object of the invention is to provide a well tool device where the above
problems are solved.

Moreover, many such well tool devices are relatively long, which contributes to a
higher material cost and a higher manufacturing cost (machining, milling etc).
Hence, it is an object of the present invention to reduce the length of such well tool
devices. A reduction of length will also make the handling of the tools easier, and
possibly also the transportation costs may be reduced.

Another object of the invention is to reduce the length of the cup spring and hence
to reduce the length and costs for the well tool device.

SUMMARY OF THE INVENTION

The present invention is defined in the enclosed independent claim 1. Aspects of the
invention are defined in the dependent claims.

DETAILED DESCRIPTION OF THE INVENTION

Embodiments of the invention will now be described with reference to the enclosed
drawings, where

Fig. 1 illustrates a cross sectional view of a prior art plugging device in its run state;

Fig. 2 illustrates a cross sectional view of the plugging device in fig. 1 in its set
state;

Fig. 3 illustrates a cross sectional view of a first embodiment of the invention in its
run state;

Fig. 4 illustrates a perspective view of the sleeve device;

Fig. 5 illustrates a perspective cross sectional view of the first embodiment in the
run state;
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Fig. 6 illustrates a cross sectional view of the first embodiment in the set state;

Fig. 7 illustrates a cross sectional view of the first embodiment in which the sleeve
device is in its lower end position;

Fig. 8 illustrates a cross sectional view of the first embodiment in which the sleeve
device is in its upper end position;

Fig. 9 illustrates a cross sectional view of the first embodiment in which the sleeve
device is in a central position, with the spring device in a first state;

Fig. 10 illustrates a cross sectional view of the first embodiment in which the sleeve
device is in a central position, with the spring device in second state;

Fig. 11 illustrates a perspective view of the upper housing device;

Fig. 12 illustrates a perspective view of the upper supporting device.

In the following description, the term "upper side" or similar is meant to describe
the side of the drawings which are closest to the top side of the well, while the term
"lower side" or similar is meant to describe the side of the drawings which are
closest to the bottom of the well.

It is now referred to fig. 1 and 2, illustrating a prior art well tool device 1 being a
part of a plugging device. It should be noted that only the upper half section of the
well tool device 1 is shown in fig. 1 and 2, where a dashed line I indicates the center
axis of device 1.

The well tool device 1 comprises a mandrel device 10 with a through bore 11. The
mandrel device 10 is typically cylindrical.

The well tool device further comprises a sealing element 12 provided radially
around the mandrel device 10, i.e. the sealing element 12 is provided
circumferentially around the mandrel device 10. On the upper side (on the left side
in fig. 1 and 2) an upper supporting device 13 is provided and on the lower side (on
the right side in fig. 1 and 2) a lower supporting device 14 is provided. At least one
of the supporting devices 13, 14 may be displaced axially in relation to the mandrel
device 10 towards the sealing element 10, thereby causing axial compression and
radial expansion of the sealing element 12. In fig. 1 the supporting devices 13, 14
and the sealing element 12 are in their initial position, here the well tool device is in
its run state. As shown, there is a clearance between the outer surface of the well
tool device 1 and the well surface indicated by line WP. At the desired location is
the well, the at least one supporting device 13, 14 is displaced axially towards the
sealing element 12, causing it to go to its set state illustrated in fig. 2. Here, the
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sealing element 12 is sealing both against the outer surface of the mandrel device 10
and against the inner surface of the well pipe WP. Consequently, fluid flow in the
annular space outside of the mandrel device 10 between the upper side of the
sealing element 10 and the lower side of the sealing element 10 is prevented.

In fig. 1 and 2, also housing devices 15 and 16 are indicated. The housing devices
15, 16 are provided radially outside the mandrel device 10 and may be used to
actuate the supporting devices 13, 14 by means of the setting/retrieval tools. It
should be noted that one of the housing devices may be fixed to the mandrel device.
It 1s also possible that both of the housing devices are fixed to the mandrel device,
in such case a further actuation element (not shown) provided inside or outside of
one of the housing devices is used to actuate the supporting device(s) via the
setting/retrieval tools.

It 1s now referred to fig. 3. Here, it is shown that the well tool device 1 comprises a
mandrel device 10 and a sealing element 12 provided radially outside the mandrel
device 10. An upper supporting device 13 is provided outside of the mandrel device
10 on the upper side of the sealing element 12 and a lower supporting device 14 is
provided outside of the mandrel device 10 on the lower side of the sealing element
12. In fig. 3, the mandrel device 10 has a through bore 11.

Also in fig. 3, the center axis I is indicated with a dashed line.

In fig. 3, the well tool device 1 further comprises an upper housing device 15
provided outside of the mandrel device 10 on the upper side of the upper supporting
device 13, and a lower housing device 16 provided outside of the mandrel device 10
on the lower side of the lower supporting device 14.

In the present embodiment, the upper and lower supporting devices 13, 14 and the
upper and lower housing devices 15, 16 are movable in an axial direction in relation
to the mandrel device 10. However, in an alternative embodiment, one of the
housing devices may be fixed to the mandrel device 10.

In fig. 3, the run state is illustrated, where the sealing element 12 is radially
retracted. As shown, there is a distance between the well tool device 1 and the inner
surface of the well pipe, indicated by lines WP,

The well tool device 1 further comprises a pressure distribution device 20, for
distributing the pressure on the sealing element 12 in the set state via the upper and
lower supporting devices 13, 14. The function of the pressure distribution device 20
will be described further in detail below.

In fig. 3, it is shown that the pressure distribution device 20 comprises a sleeve
device 21 provided radially outside the mandrel device 10 and radially inside the
sealing element 12. The sleeve device 21 is shown in fig. 4 and is substantially
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cylindrical. It has an outer surface 24 and an inner surface 25. The outer surface 24
is in contact with the sealing element 12, and the inner surface 25 is in contact with
the outer surface of the mandrel device 10. Consequently, the sealing element 12 is
not in contact with the mandrel device 10.

In the set state, the sealing element 12 is sealing towards the inner surface of the
well pipe WP and is also sealing towards the sleeve device 21. A first sealing device
41 is provided radially between the inner surface 25 of the sleeve device 20 and the
outer surface of the mandrel device 10, 1.e. the first sealing device 41 is provided
circumferentially outside the mandrel device 10 and circumferentially inside the
sleeve device 21. The purpose of the first sealing device 41 is to prevent fluid flow
between the mandrel device 10 and the sleeve device 21.

In fig. 3, 4 and 5, it is shown that the sleeve device 21 is made of two parts, a first
sleeve section 21a and a second sleeve section 21b connected by means of a
threaded connection interface indicated in fig. 5 with reference number 21c¢. This
will simplify the assembly of the well tool device 1.

The sleeve device 21 further comprises an upper protrusion 22 protruding in a radial
direction out from the sleeve device 21 and a lower protrusion 23 protruding in a
radial direction out from the sleeve device 21. The upper and lower protrusions 22,
23 may be provided as continuous flanges circumferentially outside the sleeve
device 21, as indicated in fig. 4. However, it is possible to provide the upper and
lower protrusions 22, 23 as several spaced apart protrusions distributed around the
circumference of the sleeve device 21.

The sleeve compartment 40 has a length L40 which is considerably longer than the
length L21 of the sleeve device 21, as indicated in fig. 3. In the present
embodiment, the length L40 of the sleeve compartment 40 in the run state more than
twice the length L21 of the sleeve device 21. It should be noted that this will depend
on the length of the sealing element in the run state and in the set state (i.e. the
compression rate of the sealing element). The sleeve compartment 40 should be
sufficiently long to allow movement of the sleeve device 21 in the set state, i.e. the
movement of the sleeve device 21 should not be limited by the length of the sleeve
compartment 21 in the set state.

The sleeve device 21 is axially displaceable in a sleeve compartment 40 in relation
to the mandrel device 10 and the sealing element 12. It should be noted that the
sealing element 12 and the first sealing device 41 will provide friction and hence at
least some pressure must be applied to the sleeve device 21 in order to displace it
axially in relation to the sealing element 12 and mandrel device 10.

In fig. 3, it is shown that the upper and lower supporting devices 13, 14 each has a
contact surface 13a, 14a respectively for contact with the outer surface 24 of the
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sleeve device 21. The upper and lower supporting devices 13 are axially
displaceable in relation to the outer surface 24. However, the axial displacement of
the upper supporting device i1s limited by the upper protrusion 22, and the axial
displacement of the lower supporting device is limited by the lower protrusion 23,
as these protrusions 22, 23 protrudes radially from the outer surface 24.

A second sealing device 42 may be provided radially between the upper supporting
device 13 and the outer surface 24. A third sealing device 43 may be provided
radially between the lower supporting device 14 and the sliding surface 23. The
first, second and third sealing devices 41, 42, 43 may be O-rings or other types of
sealing devices.

The upper housing device 15 comprises a downwardly protruding ring 15a, having
an inner diameter larger than the outer diameter of the upper protrusion 22 of the
sleeve device 21. Hence, the protruding ring 15a forms a "cup", where the space
inside the cup forms the upper part of the sleeve compartment 40.

The downwardly protruding ring 15a is also illustrated in fig. 11, forming the
compartment 40. As shown in fig. 11, also the opening 15b for the mandrel device
10 1s shown.

In similar way, the lower housing device 15 comprises an upwardly protruding ring
16a, having an inner diameter larger than the outer diameter of the lower protrusion
23 of the sleeve device 21. Hence, the protruding ring 16a forms a "cup", where the
space inside the cup forms the lower part of the sleeve compartment 40.

In the present embodiment, the upper and lower supporting devices 13, 14 are
connected to the outer surface of the protruding rings 15a, 16a by means of
connection devices 18, 19 respectively. The connection devices 18, 19 are causing
the respective housing devices to be connected to their adjacent supporting devices.
The connection devices are flexible connection devices allowing a limited axial
movement between the supporting device and the housing device. In the present
embodiment, the connection device 18, 19 may be a flexible bolt connection in the
form of a slotted tension pin, machined pins, dowel pins, hollow dowel pins, spring
(slotted) dowel pins etc. inserted through an opening 18a of the supporting device
13 (indicated in fig. 12) and into a groove 18b (indicated in fig. 11) in the outer
surface of the protruding ring 15a, where a small movement of the bolt 18¢ (fig. 3)
in the groove 18b is possible in the axial direction of the device 1.

It should be noted that the upper housing device 15 shown in fig. 11 is similar to the
lower housing device 16, and that the upper supporting device 13 shown in fig. 12
1s similar to the lower supporting device 14.
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It should be noted that the connection devices 18, 19 may comprise threaded
connection devices allowing a limited axial movement between the respective
supporting devices and housing devices, for example threaded connection devices
where the threads are spaced apart to allow such movement. In fig. 3, it is shown
that the well tool device 1 further comprises an upper spring device 31 provided
axially between the downwardly protruding ring 15a and the upper supporting
device 13. As shown in fig. 3, since the ring 15a has an inner diameter larger than
the outer diameter of the upper protrusion 22 of the sleeve device 21, the upper
spring device 31 is also provided axially between the upper protrusion 22 and the
upper supporting device 13. Moreover, the upper spring device 31 is provided
radially between the outer surface 24 of the sleeve device 21 and the upper
supporting device 13. Hence, the spring device 31 will be axially compressed when
the sleeve device 21 and the upper supporting device 13 moves towards each other
due to the radial protrusion 22. The spring device 31 will also be compressed when
the upper housing device 15 and the upper supporting device 13 moves towards
each other.

In similar way, the well tool device 1 further comprises a lower spring device 32
provided axially between the upwardly protruding ring 16a and the lower supporting
device 14. As shown in fig. 3, since the ring 16a has an inner diameter larger than
the outer diameter of the lower protrusion 23 of the sleeve device 21, the lower
spring device 32 is also provided axially between the lower protrusion 23 and the
lower supporting device 14. Moreover, the lower spring device 32 is provided
radially between the outer surface 24 of the sleeve device 21 and the lower
supporting device 14. Hence, the spring device 32 will be axially compressed when
the sleeve device 21 and the lower supporting device 14 moves towards each other
due to the radial protrusion 23. The lower spring device 32 will also be compressed
when the lower housing device 16 and the lower supporting device 14 moves
towards each other.

A compartment 31a for the upper spring device 31 is indicated radially inside the
upper supporting device 13 in fig. 12. A corresponding compartment for the lower
spring device 32 will be present in the lower supporting device 14.

It should be noted that the cup springs 31, 32 in fig. 3 are not fully compressed or
are not compressed at all.

It i1s now referred to fig. 6, where the well tool device 1 is in its set state. As shown,
an axial movement between the upper and lower supporting devices 13, 14 has
brought the sealing element 12 from its radially retracted state (the run state) to the
radially expanded state (the set state). It is also shown that the outer surface of the
sealing element 12 is in contact with the inner surface of the well pipe WP. Due to
the above description of the connection between the supporting devices and their
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respective housing device, there has also been a relative axial movement between
the housing devices towards each other in fig. 6.

As shown, the sleeve compartment 40 has a length L40 in the set state that is shorter
than the length L40 in the run state. In the present embodiment, the length L40 of
the sleeve compartment 40 in the set state is almost twice the length L21 of the
sleeve device 21.

It should be noted that if the bore 11 is a through bore, fluid may flow inside the
mandrel device 10. Such well tool devices are often referred to as packers. If the
bore 11 is terminated, the well tool device is often referred to as bridge plugs. The
well tool device 1 could also comprise an opening and/or closing mechanism
provided in the bore 11, in order to allow the bore 11 to go from an open state to a
closed state or to go from a closed state to an open state. The opening and/or closing
mechanism can be a valve device, a fragile glass disc etc.

In fig. 5 it is shown that the well tool device 1 comprises an obstruction device 50
comprising a frangible glass disc 51 which prevents fluid flow through the bore 11.
A pin device 52 with a breaking mechanism is provided through an opening in the
glass disc 51. If the pin device 52 is forced further through the glass disc, the
breaking mechanism will cause the glass disc to bread and hence, fluid flow is
allowed through the bore 11.

In fig. 5 it is also shown that the well tool device 1 comprises a ratchet mechanism
60 comprising ratchet teeth 61 on the outer surface of the mandrel device 10 and a
corresponding ratchet sleeve 62 fixed to the lower housing 16. As mentioned in the
introduction above, the ratchet mechanism allows axial movement of at least one of
the supporting device in one direction to move the sealing element from the run
state to the set state, but prevents movement of the at least one supporting device in
the opposite direction to prevent radial retraction of the sealing element.

Moreover, it should be noted that the well tool device 1 may be used in many
different types of well tools, such as those mentioned in the introduction and in the
above description. Hence, the well tool device 1 may comprise several
components/elements not described in detail herein, such as anchoring devices for
anchoring the tool to the inner surface of the well bore before the sealing element is
brought to its set state, connection interfaces for setting tools, retrieval tools etc.

Some situations will now be described for the well tool device 1.

In fig. 7, which is similar to fig. 6, the well tool device 1 has been set in a well pipe.
After the setting operation, the well pressure becomes higher on the upper side of
the sealing element 12 than on the lower side of the sealing element 12. If the
pressure difference between the upper and lower side is sufficiently high, the sleeve
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device will move to the position shown in fig. 7, and the upper protrusion 22 will
apply a pressure to the upper supporting device 13, which will maintain the pressure
from the upper supporting device 13 to the sealing element 12.

In fig. 8, the pressure changes, and the pressure becomes higher on the lower side of
the sealing element than on the upper side of the sealing element 12. The pressure
difference will now cause the sleeve device 21 to move upwards from the position
shown in fig. 7 to the position shown in fig. 8. The lower protrusion 23 will apply a
pressure to the lower supporting device 14 and further to the sealing element 12.
Hence, a pressure will be applied to the lower side of the sealing element 12, and
the compression force from the supporting devices to the sealing element 12 is
distributed more evenly again.

In fig. 9, the sleeve device 21 1s in an intermediate position, i.e. a position between
the positions shown in fig. 7 and 8. Here, the pressure on the lower side of the
sealing element 12 is substantially equal to the pressure on the upper side of the
sealing element 12.

In fig. 10, the sealing element 12 has become smaller than in fig. 6, 7 or 8, for
example due to a decline in temperature. It should be noted that the reduction in
size 1s somewhat exaggerated in fig. 10. Here, it is shown that the spring devices 31,
32 are less compressed than in fig. 9, but that they still transfer a compression force
from the respective upper and lower housing devices 15, 16 via the protruding
devices 15a, 16a to the respective upper and lower supporting devices 13, 14.

In a similar way, the spring devices 31, 32 may prevent smaller undesired
movement of the supporting devices 13, 14 such as the backlash movement of the
ratchet mechanism described in the introduction.

According to the above, in "normal" situations, the axial compression forces applied
from the upper and lower housing devices 15, 16 to the upper and lower supporting
devices 13, 14 will provide a sufficient axial compression and hence a sufficient
radial expansion of the sealing element 12. However, the sleeve device 21 will, via
the upper protrusion 22, applying a downwardly directed axial force to the upper
supporting device 14 when the sleeve device 21 is in its lower position. Moreover,
the sleeve device 21 will, via the lower protrusion 23, apply an upwardly directed
axial force to the lower supporting device 15 when the sleeve device 21 is in its
upper position.

A prototype of the embodiment described above has been tested and found to fulfill
the requirement of ISO14310 Grade VO, 1.e. no gas leakage during 5 test periods of
15 minutes each. The temperature was cycled from 130°C to 30°C and back to
130°C. The pressure was cycled at 5000psi from below, above and below at ambient
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temperature and further from below at low temperature and last pressure cycle at
high temperature from below.

The spring devices 31, 32 of the prototype each has a length of 6 mm in
uncompressed state. Hence, the total length of the spring devices 31, 32 is 24 mm,
considerably shorter than the spring devices of some prior art well tools having a
length of 200-300 mm in the uncompressed state.

The total length of the prototype was approximately 86 cm, including the ratchet
mechanism 60.

The connection devices 18, 19 of the prototype allows a relative movement between
the respective housing devices and the respective supporting devices of ca 4 mm.
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CLAIMS

1. Well tool device (1), comprising;:

- a mandrel device (10);

- a sealing element (12) provided radially outside the mandrel device (10);

- an upper supporting device (13) provided outside of the mandrel device (10) on
the upper side of the sealing element (12);

- a lower supporting device (14) provided outside of the mandrel device (10) on the
lower side of the sealing element (12);

- an upper housing device (15) provided outside of the mandrel device (10) on the
upper side of the upper supporting device (13);

- a lower housing device (16) provided outside of the mandrel device (10) on the
lower side of the lower supporting device (14);

where the well tool device (1) may be configured between a run state, in which the
sealing element (12) is radially retracted, and a set state, in which the sealing
element (12) is radially expanded;

characterized in that the well tool device (1) further comprises a pressure
distribution device (20) for distributing the pressure on the sealing element (12) in
the set state via the upper and lower supporting devices (13, 14), where the
pressure distribution device (20) comprises:

a sleeve device (21) provided radially outside the mandrel device (10) and radially
inside the sealing element, where the sleeve device (21) is axially displaceable in a
sleeve compartment (40) in relation to the mandrel device (10) and the sealing
element (12);

where the sleeve device (21) comprises an upper protrusion (22) for applying a
downwardly directed axial force to the upper supporting device (14) when the
sleeve device (21) is in its lower position;

where the sleeve device (21) comprises a lower protrusion (23) for applying an
upwardly directed axial force to the lower supporting device (15) when the sleeve
device (21) is in its upper position,

where a first sealing device (41) is provided radially between the inner surface (25)
of the sleeve device (20) and the outer surface of the mandrel device (10).

2. Well tool device (1) according to claim 1, wherein the device (1) comprises an
upper spring device (31) provided axially between the upper housing device (15)
and the upper supporting device (13).

3. Well tool device (1) according to claim 2, where the upper spring device (31) 1s
provided axially between the upper supporting device (13) and the upper protrusion
(22).

4. Well tool device (1) according to any one of claims 1 — 3, where the upper
housing device (15) is connected to the upper supporting device (13) by means of an
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upper connection device (18), where the upper connection device (18) is configured
to allow an axial displacement between the upper supporting device (15) and the
upper housing device (13).

5. Well tool device (1) according to claim 1, where the upper housing device (15)
comprises a downwardly protruding ring (15a) forming the sleeve compartment
(40), where the downwardly protruding ring (15a) has an inner diameter larger than
the outer diameter of the upper protrusion (22) of the sleeve device (21).

6. Well tool device (1) according to any one of the above claims, wherein the device
(1) comprises a lower spring device (32) provided axially between the lower
housing device (16) and the lower supporting device (14).

7. Well tool device (1) according to 6, where the lower spring device (32) 1s
provided axially between the lower supporting device (14) and the lower protrusion
(23).

8. Well tool device (1) according to claim 1, where the lower housing device (16) is
connected to the lower supporting device (14) by means of a lower connection
device (19), where the lower connection device (19) is configured to allow an axial
displacement between the lower supporting device (16) and the lower housing
device (14).

9. Well tool device (1) according to claim 1, where the lower housing device (16)
comprises a upwardly protruding ring (16a) forming the sleeve compartment (40),
where the upwardly protruding ring (16a) has an inner diameter larger than the outer
diameter of the lower protrusion (23) of the sleeve device (21).

10. Well tool device (1) according to claim 1, wherein the upper and lower
protrusions (22, 23) are protruding in a radial direction out from the sleeve device

(21).

11. Well tool device (1) according to claim 1, where a second sealing device (42) is
provided radially between the upper supporting device (13) and an outer sliding
surface (24) of the sleeve device (20).

12. Well tool device (1) according to claim 1, where a third sealing device (43) is
provided radially between the lower supporting device (14) and the outer sliding
surface (24) of the sleeve device (20).

13. Well tool device (1) according to claim 1, where the well tool 1s a plugging
device, a bridge plug, a packer, a straddle, a production packer.
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PATENTKRAV

1. Brennverktgyanordning (1), omfattende:

- en kjernergranordning (10);

- et tetningselement (12) tilveiebragt radielt utenfor kjerneregranordningen (10);

- en gvre stotteanordning (13) tilveiebragt pa utsiden av kjernergranordningen (10)
pé oversiden av tetningselementet (12);

- en nedre stotteanordning (14) tilveiebrakt pa utsiden av kjernergranordningen (10)
pa nedsiden av tetningselementet (12);

- en gvre husanordning (15) som er tilveiebrakt pa utsiden av kjernergranordningen
(10) pa oversiden av den gvre stetteanordningen (13);

- en nedre husanordning (16) anordnet utenfor kjernergranordningen (10) pa
nedsiden av den nedre stotteanordningen (14);

hvor brennverkteyanordningen (1) kan vere konfigurert mellom en kjertilstand,
hvor tetningselementet (12) er radialt tilbaketrukket, og en satt tilstand, hvor
tetningselementet (12) er radialt ekspandert;

karakterisert ved at brennverkteyanordningen (1) omfatter en
trykkfordelingsanordning (20) for & fordele trykket pa tetningselementet (12) i den
satte tilstanden via de evre og nedre stotteanordningene (13, 14), hvor
trykkfordelingsanordningen (20) omfatter:;

en hylseanordning (21) tilveiebragt radielt utenfor kjernergranordningen (10) og
radialt innenfor tetningselementet, hvor hylseanordningen (21) er aksialt forskyvbar
1 et hylsekammer (40) i forhold til kjernergranordningen (10) og tetningselementet
(12);

hvor hylseanordningen (21) omfatter et gvre fremspring (22) for pafering av en
nedadrettet aksial kraft pd den gvre stetteanordningen (14) nér hylseanordningen
(21) er 1 sin nedre stilling;

hvor hylseanordningen (21) omfatter et nedre fremspring (23) for pafering av en
oppadrettet aksial kraft pd den nedre stgtteanordningen (15) nér hylseanordningen
(21) er 1 sin ovre stilling;

hvor en forste tetningsanordning (41) er anordnet radialt mellom den indre overflate
(25) av hylseanordningen (20) og den ytre overflate av kjernergranordningen (10).

2. Bregnnverkteyanordning (1) 1 henhold til krav 1, hvor anordningen (1) omfatter en
pvre fjeranordning (31) tilveiebrakt aksialt mellom den gvre husanordningen (15)
og den gvre stotteanordningen (13).

3. Brennverktgyanordning (1) 1 henhold til krav 2, hvor den evre fjeranordningen
(31) er anordnet aksialt mellom den gvre stotteanordningen (13) og det ovre
fremspringet (22).
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4. Brennverktgyanordning (1) ifelge hvilket som helst av kravene 1 - 3, hvor den
gvre husanordningen (15) er forbundet med den gvre stotteanordningen (13) ved
hjelp av en evre forbindelsesanordning (18), hvor den gvre forbindelsesanordningen
(18) er konfigurert for 4 tillate en aksial forskyvning mellom den evre
stotteanordningen (15) og den gvre husanordningen (13).

5. Brennverkteyanordning (1) i1 henhold til krav 1, hvor den gvre husanordningen
(15) omfatter en nedadrettet fremstikkende ring (15a) som danner hylsekammeret
(40), hvor den nedadrettede fremspringende ringen (15a) har en indre diameter som
er stgrre enn den ytre diameter av det gvre fremspringet (22) av hylseanordningen

(21).

6. Brennverkteyanordning (1) ifelge et hvilket som helst av de ovenstaende krav,
karakterisert ved at anordningen (1) omfatter en nedre fjeranordning (32)
tilveiebrakt aksialt mellom den nedre husanordningen (16) og den nedre
stotteanordningen (14).

7. Brennverktgyanordning (1) 1 henhold til 6, hvor den nedre fjeranordningen (32)
er anordnet aksialt mellom den nedre stetteanordningen (14) og det nedre
fremspringet (23).

8. Bronnverktgyanordning (1) 1 henhold til krav 1, hvor den nedre husanordningen
(16) er forbundet med den nedre stotteanordningen (14) ved hjelp av en nedre
forbindelsesanordning (19), hvor den nedre forbindelsesanordningen (19) er
konfigurert for & tillate en aksial forskyvning mellom den nedre stotteanordningen
(16) og den nedre husanordningen (14).

17 Brennverkteyanordning (1) i henhold til krav 1, hvor den nedre husanordningen
(16) omfatter en oppadrettet fremspringende ring (16a) som danner hylsekammeret
(40), hvor den oppadrettede fremspringende ringen (16a) har en indre diameter som
er stgrre enn den ytre diameter av det nedre fremspringet (23) av hylseanordningen

(21).

10. Brennverktoyanordning (1) 1 henhold til krav 1, karakterisert ved at de gvre og
nedre fremspring (22, 23) stikker ut 1 radial retning fra hylseanordningen (21).

11 Brennverkteyanordning (1) i henhold til krav 1, hvor en andre tetningsanordning
(42) er anordnet radialt mellom den gvre stetteanordningen (13) og en ytre
glideflate (24) av hylseanordningen (20).

12 Brennverkteyanordning (1) 1 henhold til krav 1, hvor en tredje tetningsanordning
(43) er anordnet radialt mellom den nedre stgtteanordningen (14) og den ytre
glideflaten (24) av hylseanordningen (20).
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13 Brennverkteyanordning (1) i henhold til krav 1, hvor brennverktoyet er en
plugganordning, en broplugg, en packer, en omradepakning, en produksjonspacker.
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