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DESCRIPTION

Description

[0001] The present invention relates to a downhole system for completing a well, comprising a
well tubular metal structure arranged in a borehole having a borehole pressure, the well
tubular metal structure comprising an inside having an inside pressure, an opening and an
axial extension, and a sliding sleeve movable along the axial extension between a first position
in which the sliding sleeve seals off the opening and a second position in which fluid
communication between the borehole and the inside of the well tubular metal structure is
allowed, the sliding sleeve comprising a first sealing element arranged on one side of the
opening and a second sealing element arranged on the other side of the opening in the first
position.

[0002] When operating a well, it is important that openings in the tubing may be properly
sealed off either during the completion of the well or during the production. This closure is
often performed by having a sliding sleeve in front of the opening, where the sliding sleeve
comprises several sealing elements for enhancing the sealing property. Due to the harsh
environment, the sealing elements are exposed to high temperatures and largely varying
pressures as well as great pressure differences over the sealing elements. WWhen moving the
sliding sleeve a number of times between a first position in which the sliding sleeve seals off
the opening and a second position in which fluid communication with the borehole is allowed,
the sealing elements have been experienced to loose their sealing capabilities, whereby the
openings may not be properly sealed off. Document EP1550789 A1 discloses an apparatus for
sealing a tool for use in a wellbore, where the seal is configured to be disposed in a tool
comprising a ported sliding sleeve and a ported housing, where the tool may be actuable
between a closed and an open position.

[0003] It is an object of the present invention to wholly or partly overcome the above
disadvantages and drawbacks of the prior art. More specifically, it is an object to provide an
improved downhole system having a sliding sleeve which may be moved in relation to an
opening without jeopardising the sealing capabilities of the sliding sleeve.

[0004] The above objects, together with numerous other objects, advantages and features,
which will become evident from the below description, are accomplished by a solution in
accordance with the present invention by a downhole system for completing a well, comprising:

» a well tubular metal structure arranged in a borehole having a borehole pressure, the
well tubular metal structure comprising an inner face and an inside having an inside
pressure, an opening and an axial extension, and

» a sliding sleeve having an outer face and being movable inside the well tubular metal
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structure and along the axial extension between a first position in which the sliding
sleeve seals off the opening and a second position in which fluid communication
between the borehole and the inside of the well tubular metal structure is allowed, the
sliding sleeve comprising a first sealing element arranged on the outer face on one side
of the opening and a second sealing element arranged on the outer face on the other
side of the opening in the first position,

wherein a pressure-reducing mechanism is arranged in relation to the first sealing element for
reducing a pressure exerted on the first sealing element while moving the sliding sleeve from
the first position to the second position, and wherein the pressure-reducing mechanism is a
labyrinth seal.

[0005] By having the pressure-reducing mechanism comprising a labyrinth seal, the high
pressure is reduced before acting on the first sealing element, and thus the first sealing
element is not exposed to the high pressure difference when opening the sliding sleeve, i.e.
moving from the first position to the second position.

[0006] Furthermore, by having the first sealing element and the second sealing element
arranged on the outer face of the sliding sleeve, the sealing elements move along with the
sliding sleeve and are not left behind exposed to the risk of falling radially inwards or being
ripped off by the well fluid during production. When having the sealing elements moving along
with the sliding sleeve, the sealing elements are arranged between the inner face of the well
tubular metal structure and the outer face of the sliding sleeve during production or fracking
and not exposed to the "dirty" well fluid and high pressure. Also, the sealing elements, when
arranged around the sliding sleeve, are provided with a slight pre-tension enabling the sealing
elements to be maintained in the predetermined position and not as in prior art solutions to
bulge inwards to a groove in the sliding sleeve, resulting in an unintended off-set position
where the sealing elements are in the stationary well tubular metal structure.

[0007] Moreover, the sliding sleeve may have the outer face having at least two grooves and
facing the inner face of the well tubular metal structure, the first sealing element being
arranged in one of the grooves, and the second sealing element being arranged in the other of
the grooves.

[0008] In addition, a distance between the outer face of the sliding sleeve and the inner face of
the well tubular metal structure may be less than a distance from which the sealing element
projects radially from the outer face of the sliding sleeve.

[0009] Furthermore, an inner diameter of the sealing elements may be less than an outer
diameter of a part of the outer face of the sliding sleeve so as to provide the sealing elements
with a pre-tension when arranged on that part of the outer face.

[0010] Moreover, the sloping part may form part of an indentation or groove in the well tubular
metal structure.
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[0011] Also, the indentation may end in the opening.
[0012] Furthermore, the indentation may have a tapering part furthest away from the opening.
[0013] In addition, the inside pressure may be substantially larger than the borehole pressure.

[0014] Also, the pressure-reducing mechanism may reduce the inside pressure exerted on the
first sealing element.

[0015] Moreover, the first sealing element and the second sealing element may be arranged
on the same side of the opening in the second position.

[0016] Furthermore, the well tubular metal structure may have a recess in which the sliding
sleeve moves between the first position and the second position.

[0017] Also, the pressure-reducing mechanism may be arranged between the opening and the
first sealing element in the first position.

[0018] In addition, at least the first sealing element may comprise a first element part and a
second element part, where the second element part is made of a material more rigid than that
of the first element part.

[0019] Furthermore, at least the first sealing element may further comprise a third element
part arranged in a groove in the first element part facing the outer face so that the third
element part may energise the first element part.

[0020] Also, the sliding sleeve may comprise a second labyrinth seal.

[0021] Moreover, the pressure-reducing mechanism may be at least one slit penetrating the
well tubular metal structure and extending in the axial extension from the opening towards the
first sealing element in the first position.

[0022] In addition, the slit may form part of the opening.

[0023] Also, the pressure-reducing mechanism may comprise a check valve arranged in a
through-bore of the sliding sleeve, and a sloping part may be provided in the well tubular metal
structure and be in fluid communication with the opening so that the check valve moves from a
closed position to an open position when the check valve is opposite the sloping part, allowing
fluid from the inside to the borehole.

[0024] Furthermore, the first sealing element may be arranged between the pressure-reducing
mechanism and the opening in the first position, which creates an annular volume between the
well tubular metal structure, the sliding sleeve, the first sealing element and the pressure-
reducing mechanism.
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[0025] The pressure-reducing mechanism may be a labyrinth seal.

[0026] Also, the well tubular metal structure may comprise more than one opening provided
around the circumference of the well tubular metal structure.

[0027] Moreover, the well tubular metal structure may comprise more than one opening
provided at a distance from each other along the axial extension, a sliding sleeve moving
opposite each opening.

[0028] In addition, the downhole system may further comprise an engaging element for
engaging a profile in the sliding sleeve and for moving the sliding sleeve between the first and
the second position, the engaging elements being parts of an intervention tool or an inner well
tubular metal structure.

[0029] Furthermore, the downhole system may further comprise a third sealing element
arranged between the pressure-reducing mechanism and the opening in the first position.

[0030] The first sealing element and the second sealing element may be chevron seals.

[0031] The downhole system may further comprise an annular barrier having a tubular part to
be mounted as part of the well tubular metal structure, the tubular part being surrounded by an
expandable metal sleeve, and the expandable metal sleeve being configured to be expanded
by means of pressurised fluid from the inside of the well tubular metal structure through a valve
assembly into an annular space between the tubular part and the expandable metal sleeve.

[0032] In addition, a first annular barrier and a second annular barrier may together isolate a
production zone between them.

[0033] Moreover, a plurality of annular barriers may be configured to isolate a plurality of
zones along the axial extension.

[0034] The opening and the sliding sleeve may be arranged opposite the production zone.

[0035] The downhole system may further comprise a plurality of openings arranged at a
distance along the axial extension and a plurality of sliding sleeves, each sliding sleeve
arranged opposite one of the openings.

[0036] The invention and its many advantages will be described in more detail below with
reference to the accompanying schematic drawings, which for the purpose of illustration show
some non-limiting embodiments and in which:

Fig. 1 shows a partly cross-sectional view of a downhole system,

Fig. 2A shows a cross-sectional view of a downhole system having a sliding sleeve in its first
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position,
Fig. 2B shows the downhole system of Fig. 2A having a sliding sleeve in its second position,

Fig. 3 shows a cross-sectional view of another downhole system having a sliding sleeve in its
first position,

Fig. 3A shows a cross-sectional view of part of the downhole system of Fig. 3,

Fig. 4 shows a cross-sectional view of part of another downhole system,

Fig. 5 shows a cross-sectional view of part of another downhole system,

Fig. 6 shows a cross-sectional view of part of another downhole system,

Fig. 7 shows a part of the well tubular metal structure having openings and sloping parts, and

Fig. 8 shows a cross-sectional view of part of yet another downhole system.

[0037] All the figures are highly schematic and not necessarily to scale, and they show only
those parts which are necessary in order to elucidate the invention, other parts being omitted
or merely suggested.

[0038] Fig. 1 shows a downhole system 100 for completing a well 2 having a top 51 and a
borehole 3 having a borehole pressure Pg. The downhole system 100 comprises a well tubular

metal structure 1 comprising an inside 4 having an inside pressure P;, an opening 5 and an

axial extension 6. The downhole system 100 further comprises a sliding sleeve 7 movable
along the axial extension. The sliding sleeve 7 is movable between a first position in which the
sliding sleeve 7 seals off the opening, as shown in Fig. 2A, and a second position in which fluid
communication between the borehole 3 and the inside of the well tubular metal structure 1 is
allowed, as shown in Fig. 2B. The sliding sleeve 7 has an outer face 43 (shown in Fig. 6) and
comprises a first sealing element 8 arranged on the outer face on one side of the opening 5
and a second sealing element 9 arranged on the outer face on the other side of the opening 5
in the first position, as shown in Fig. 2A. The first sealing element 8 and the second sealing
element thus move along with the sliding sleeve when moving between the first and the second
position along the inner face 45 (shown in Fig. 6) of the well tubular metal structure. The
downhole system 100 further comprises a pressure-reducing mechanism 10, which is
arranged adjacent the first sealing element 8 for reducing a pressure exerted on the first
sealing element 8 while moving the sliding sleeve 7 from the first position to the second
position. The first sealing element 8 is the sealing element moving past the opening. The
second sealing element may not have the pressure-reducing mechanism.

[0039] The downhole system 100 is especially useful when the inside pressure is substantially
larger than the borehole pressure, such as when there is a risk of reaching/running through a
very low pressure zone, also called experiencing loss of pressure. When the pressure in the



DK/EP 3749835 T3

borehole is so low, then the pressure difference across the seals of the sliding sleeve is very
high. During the movement of the sliding sleeve from the first and closed position to the second
and open position, there is a great risk that the sealing element passing the opening is
damaged. This is especially the case when the pressure difference is very high as the sealing
element is then very energised, i.e. being pushed radially outwards. This is due to the fact that
when the first sealing element reaches the opening, the inside pressure, which is very high in
relation to the borehole pressure, presses the first sealing element out into the opening, and
when the first sealing element then reaches the edge on the other side of the opening, the
sealing element is squeezed and damaged. Furthermore, when using an inner string for
opening the sliding sleeve, the sliding sleeve 7 is moved at a high speed because of the
compression force inherent in the inner string pushing from the top of the well, and as the
sliding sleeve 7 starts to move, the inner string starts to un-compress, increasing the speed of
the movement. An inner string may be compressed, e.g. 40-50 cm, when pressing onto the
sliding sleeve 7, and as the sliding sleeve 7 starts to move, the compression force inherent in
the inner string is released, increasing the speed. By having a pressure-reducing mechanism
10, the pressure across the first sealing element 8 is reduced before the sealing element
reaches the opening, and the pressure exerted on the first sealing element is thus decreased
and does not push the sealing element "out of shape", and the first sealing element is de-
energised and moves past the opening in its relaxed condition so that the sealing element is
not damaged when reaching the edge of the opening.

[0040] In Fig. 2A, the pressure-reducing mechanism 10 is arranged between the opening 5
and the first sealing element 8 in the first position. The pressure-reducing mechanism 10 is at
least one slit 12 penetrating the well tubular metal structure 1 and extending in the axial
extension 6 from the opening towards the first sealing element 8 in the first position. The
pressure-reducing mechanism 10 reduces the inside pressure exerted on the first sealing
element 8 when the sliding sleeve 7 moves from the first position to the second position since
when the first sealing element 8 passes the slit, the pressure in the well tubular metal structure
1 is equalised with the pressure in the borehole 3 in a venting manner, and as more of the slit
is exposed to the inside pressure, the equalising increases. When the first sealing element 8
reaches the opening 5, the pressure in the well tubular metal structure 1 is almost equalised
with the pressure in the borehole 3, and no force is exerted on the first sealing element, and
the first sealing element 8 is not damaged due to the pressure difference. The slit forms part of
the opening as a "tail", but may also be separate from the opening 5.

[0041] In Fig. 2B, the first sealing element 8 and the second sealing element 9 are arranged
on the same side of the opening 5 in the second position. The well tubular metal structure 1
has a recess 11 in which the sliding sleeve 7 moves between the first position and the second
position. The recess 11 is formed by two well tubular metal structure parts 25A, 25B which are
screwed together into one well tubular metal structure 1.

[0042] In Fig. 3, the pressure-reducing mechanism 10 comprises a check valve 14 arranged in
a through-bore 26 of the sliding sleeve. The pressure-reducing mechanism further comprises a
sloping part 15, as shown in the enlarged view Fig. 3A, the sloping part 15 being provided in
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the well tubular metal structure 1 and in fluid communication with the opening 5. The check
valve 14 moves from a closed position to an open position when reaching the sloping part 15,
and when the sliding sleeve and the check valve move further, the check valve is opened,
allowing fluid from the inside to the borehole. The check valve 14 is shown in its closed position
in Fig. 3A. As can be seen in Fig. 3A, the sloping part forms part of an indentation 16 or may
also form part of a groove in the well tubular metal structure 1. The sliding sleeve 7 has a third
sealing element 22 arranged between the pressure-reducing mechanism 10 and the opening
in the first position, but in another embodiment shown in Fig. 4, the sliding sleeve does not
have the third sealing element 22. The third sealing element 22 of Fig. 3A shows the relaxed
condition of a sealing element which is not at risk of being damaged when passing an opposing
edge 27 (shown in Fig. 3) of the opening 5. The sealing elements are disclosed as chevron
seals, but may also be other suitable sealing elements.

[0043] In Fig. 5, the first sealing element 8 is arranged between the pressure-reducing
mechanism 10 and the opening 5 when the sliding sleeve 7 is in the first position, which
arrangement creates an annular volume V between the well tubular metal structure 1, the
sliding sleeve 7, the first sealing element 8 and the pressure-reducing mechanism 10. The
pressure-reducing mechanism 10 is a labyrinth seal 17, which prevents the inside pressure P,

in freely equalising with the pressure Pv inside the annular volume V since the fluid has to pass
through the labyrinth. As the sliding sleeve 7 moves the first sealing in a position in which the
first sealing element partly overlaps the opening, the volume pressure Pv presses slightly onto
the other side of the first sealing element 8, and the volume increases, but since the volume V
is not directly equalised with the inside pressure, the volume pressure drops as a result of the
increasing volume, and the pressure exerting onto the first sealing element is reduced
accordingly to be significantly smaller than the inside pressure before the first sealing element
passes the opening 5. The first sealing element 8 is held in place by means of snap rings 36.

[0044] Fig. 6 shows a cross-sectional view of part of the downhole system in Fig. 1 where the
sliding sleeve 7 is movable inside the well tubular metal structure and along the axial extension
between a first position, in which the sliding sleeve seals off the opening, and a second
position, in which fluid communication between the borehole and the inside of the well tubular
metal structure is allowed. The sliding sleeve has an outer face 43 having at least one groove
44, and the outer face faces an inner face 45 of the well tubular metal structure, the first
sealing element 8 being arranged in the groove on one side of the opening, and the second
sealing element 9 being arranged on the other side of the opening in the first position. The first
sealing element 8 is arranged between the pressure-reducing mechanism 10 and the opening,
and the pressure-reducing mechanism 10 is a labyrinth seal 17 for reducing a pressure
exerted on the first sealing element while moving the sliding sleeve from the first position to the
second position. The sealing elements and the pressure-reducing mechanism 10 are arranged
on the sliding sleeve and slide along with the sliding sleeve. In this way, the sealing elements
are not left behind being exposed to well fluid as they would be in prior art solutions, where the
sealing elements are arranged in the well tubular metal structure, and where the sliding sleeve
moves and no longer holds them squeezed in place between the sliding sleeve and the well
tubular metal structure. Furthermore, the sealing elements 8, 9 of the present invention are
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arranged between the sliding sleeve and the well tubular structure also in the second position
so that they are not exposed to well fluid during production and are more likely to function
properly than the prior art solutions, where the seals are in the stationary well tubular structure.

[0045] The first sealing element 8 of Fig. 6 comprises a first element part 37 and two second
element parts 38, where the second element part 38 is made of a material more rigid than that
of the first element part 37 so that the second element part is configured to wipe off the inner
face of the well tubular structure when the sliding sleeve moves the first sealing element past
the opening and into a position between the well tubular metal structure and the sliding sleeve.

[0046] The second element part 38 may be of polyetheretherketon (PEEK), and the first
element part 37 may be of a polymer more ductile than that of PEEK. The first element part 37
has an element groove 42 facing the outer face 43 of the sliding sleeve and forming a cavity
therebetween. The first sealing element 8 further comprises a third element part 41 arranged
in the element groove 42 configured to spring load or energise the third element part 41. The
third element part 41 may be an O-ring or a material suitable for providing the spring loading or
energising of the third element part 41.

[0047] Even though not shown in Fig. 6, the second sealing element 9 may have the same
configuration as the first sealing element.

[0048] In Fig. 7, part of the well tubular metal structure is seen from within, showing the
openings 5 and the indentation 16 at the edge of the opening closest to the first sealing
element when in the first position. The indentation 16 begins with a tapering part 29A and ends
in a second part 29B and in between has a broader section 28. The tapering part 29 tapers
from the middle section 28 away from the opening. When the first sealing element slides past
the indentation 16, the sealing element first passes the tapering part 29A so that the pressure
equalising occurs more slowly than if the opening was not "prolonged" with the indentation. If
the indentation is arranged on the sloping part, the tapering part 29 tapers from the middle
section 28 away from the opening along the sloping part. The indentation may also be
arranged without the sloping part in the inner face of the well tubular metal structure.

[0049] By having the labyrinth seal 17, the first sealing element 8 is not exposed to the full
inside pressure and thus not exposed to the full pressure difference between the borehole
pressure Pg and the inside pressure P|, but the inside pressure P is restricted by the labyrinth

seal. By having the labyrinth seal 17 and arranging the first sealing element between the
labyrinth seal 17 and the opening 5 and the indentation, the first sealing element is not
damaged when opening the sliding sleeve even when there is a high pressure difference
between the borehole pressure Pg and the inside pressure P|. By further having the first

sealing element 8 and the labyrinth seal arranged on the outer face of the sliding sleeve and
moving along with the sliding sleeve, the first sealing element is arranged to be pressing
against the outer face of the sliding sleeve. In prior art solutions where the seals are arranged
in the inner face of the well tubular metal structure and when passing a groove in the outer
face of the sliding sleeve, the seals bulge unintentionally inwards and are sligthly offset from
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their indented position and thus get damaged by moving past such groove. This is not the case
with the present invention as the sealing elements are arranged to be stretching around the
outer face of the sliding sleeve, and thus a pre-tension of the sealing elements is provided so
that the sealing elements press on the outer face and do not become slightly misplaced when
passsing the indentation.

[0050] In Fig. 8, the first sealing element 8 comprises the first element part 37 and the second
element parts 38, and the third element part 41 for energising the first element part 37.
Furthermore, the first sealing element 8 comprises two fourth element parts 39 which are C-
shaped so as to provide an even better seal, and the fourth element 39 closest to the opening
5 will also provide a wiping effect when the sealing element has passed the opening and is
moved along the inner face of the well tubular metal structure on the other side of the opening.
In between the other fourth element 39 and one of the second element parts 38, a second
labyrinth seal 17 is provided so that the fluid is restricted twice before passing the first element
part 37 and the second element parts 38.

[0051] As shown in Fig. 2B, the well tubular metal structure comprises more than one opening
provided around the circumference of the well tubular metal structure 1. Even though not
shown, the well tubular metal structure 1 comprises more than one opening provided at a
distance from each other along the axial extension 11, a sliding sleeve 7 moving opposite each
opening.

[0052] In Fig. 1, the downhole system 100 further comprises an engaging element 18 for
engaging a profile 19 (shown in Fig. 3A) in the sliding sleeve 7 for moving the sliding sleeve 7
between the first position and the second position. The engaging elements 18 are parts of an
intervention tool 20, but may also be part of an inner well tubular metal structure 21 if that is
used to open or close the sliding sleeves.

[0053] The downhole system 100 further comprises three annular barriers 30, each having a
tubular part 31 mounted as part of the well tubular metal structure 1. The tubular part 31 is
surrounded by an expandable metal sleeve 32, which is expanded by means of pressurised
fluid from the inside of the well tubular metal structure 1 through a valve assembly 34 into an
annular space 35 between the tubular part and the expandable metal sleeve to abut the wall of
the borehole as shown in the bottom part of the well tubular metal structure of Fig. 1, or to abut
the upper well tubular metal structure as shown in the top of the well tubular metal structure 1.
The first annular barrier and a second annular barrier abutting the wall of the borehole
together isolate a production zone 101 between them, and when the sliding sleeve is in its
second position, the reservoir fluid is allowed to flow into the well tubular metal structure 1
through the opening 5 and past the sliding sleeve and further up the inner string. The inner
string may extend all the way to the bottom 54 of the well tubular metal structure 1. Even
though not shown, the downhole system may further comprise a plurality of openings 5
arranged at a distance along the axial extension 6 and a plurality of sliding sleeves so that
each sliding sleeve is arranged opposite one of the openings.
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[0054] The intervention tool may comprise a stroking tool which is a tool providing an axial
force. The stroking tool comprises an electric motor for driving a pump. The pump pumps fluid
into a piston housing to move a piston acting therein. The piston is arranged on the stroker
shaft. The pump may pump fluid into the piston housing on one side and simultaneously suck
fluid out on the other side of the piston.

[0055] By fluid, reservoir fluid or well fluid is meant any kind of fluid that may be present in oil
or gas wells downhole, such as natural gas, oil, oil mud, crude oil, water, etc. By gas is meant
any kind of gas composition present in a well, completion or open hole, and by oil is meant any
kind of oil composition, such as crude oil, an oil-containing fluid, etc. Gas, oil and water fluids
may thus all comprise other elements or substances than gas, oil and/or water, respectively.

[0056] By a casing or well tubular metal structure is meant any kind of pipe, tubing, tubular,
liner, string, etc., used downhole in relation to oil or natural gas production.

[0057] In the event that the intervention tool is not submergible all the way into the casing, a
downhole tractor can be used to push the tool all the way into position in the well. The
downhole tractor may have projectable arms having wheels, wherein the wheels contact the
inner surface of the casing for propelling the tractor and the tool forwards in the casing. A
downhole tractor is any kind of driving tool capable of pushing or pulling tools in a well

downhole, such as a Well Tractor®.

[0058] Although the invention has been described above in connection with preferred
embodiments of the invention, it will be evident to a person skilled in the art that several
modifications are conceivable without departing from the invention as defined by the following
claims.

REFERENCES CITED IN THE DESCRIPTION
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Patentkrav

1. Brgndsystem (100) til komplettering af en brgnd (2), hvilket system
omfatter:

- en rgrformet metalbrgndkonstruktion (1), der er anbragt i et borehul (3), som
har et borehulstryk (Ps), hvilken rgrformet metalbrgndkonstruktion omfatter en
indvendig flade (45) og et indre (4), der har et indvendigt tryk (P1), en &bning (5)
og en aksial udbredelse (6), og

- et glidergrstykke (7), der har en udvendig flade (43) og er bevaegeligt inde i den
rgrformede metalbrgndkonstruktion og langs den aksiale udbredelse mellem en
fgrste position, i hvilken glidergrstykket forsegler abningen, og en anden position,
i hvilken fluidforbindelse mellem borehullet og den rgrformede metalbrgnd-
konstruktions indre er tilladt, kendetegnet ved, at

glidergrstykket omfatter et fgrste teaetningselement (8), der er anbragt pa den
udvendige flade pd den ene side af 8bningen, og et andet teetningselement (9),
der er anbragt p& den udvendige flade pa den anden side af dbningen i den fgrste
position,

hvor en trykreduktionsmekanisme (10) er anbragt i forhold til det fgrste
teetningselement med henblik pd reduktion af et tryk, der udgves pa det forste
teetningselement, mens glidergrstykket bevaeges fra den fgrste position til den
anden position, og

hvor trykreduktionsmekanismen er en labyrintforsegling (17).

2. Brgndsystem ifglge krav 1, hvor glidergrstykket har den udvendige flade,
som har mindst to riller og vender mod den rgrformede metalbrgndkonstruktions
indvendige flade, idet det forste teetningselement er anbragt i én af rillerne, og det

andet teetningselement er anbragt i den anden rille.

3. Brgndsystem ifglge krav 1 eller2, hvor en indvendig diameter af
teetningselementerne er mindre end en udvendig diameter af en del af glidergr-
stykkets udvendige flade, sdledes at der tilvejebringes forspeending til taetnings-

elementerne, ndr de er anbragt pd den pageeldende del af den udvendige flade.
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4, Brgndsystem ifglge et hvilket som helst af de foregdende krav, hvor en
skranende del udggr en del af en fordybning (16) eller en rille i den rgrformede

metalbrgndkonstruktion.

5. Brgndsystem ifglge krav 4, hvor fordybningen udmunder i 8bningen.

6. Brgndsystem ifglge krav 5, hvor fordybningen har en tilspidset del (29A)

leengst vaek fra abningen.

7. Brgndsystem ifglge et hvilket som helst af de foregdende krav, hvor den
rgrformede metalbrgndkonstruktion har en udsparing (11), i hvilken glidergr-

stykket beveeger sig mellem den fgrste position og den anden position.

8. Brgndsystem ifglge et hvilket som helst af kravene 1-3, hvor tryk-
reduktionsmekanismen er anbragt mellem dbningen og det fgrste taetningselement

i den fgrste position.

9. Brgndsystem ifglge et hvilket som helst af de foregdende krav, hvor i det
mindste det fgrste teetningselement omfatter en fgrste elementdel (37) og en
anden elementdel (38), hvilken anden elementdel er lavet af et materiale, der er

stivere end den fagrste elementdels materiale.

10. Bregndsystem ifglge krav 4, hvor trykreduktionsmekanismen er mindst én
spalte (12), der treenger ind i den rgrformede metalbrgndkonstruktion og straekker
sig langs den aksiale udbredelse fra abningen mod det farste taetningselement i

den fgrste position.

11. Brgndsystem ifglge krav 4, hvor trykreduktionsmekanismen omfatter en
kontraventil (14), der er anbragt i glidergrstykket, og idet en skranende del (15)
er tilvejebragt i den rgrformede metalbrgndkonstruktion og er i fluidforbindelse
med 8bningen, saledes at kontraventilen bevaeger sig fra en lukket position til en
&ben position, nar kontraventilen er modstdende den skranende del, hvorved fluid

tillades at streamme fra det indre til borehullet.

12. Brgndsystem ifglge et hvilket som helst af kravene 1-3, hvor det fgrste
teetningselement er anbragt mellem trykreduktionsmekanismen og &bningen i den

fgrste position, hvilket skaber et ringformet volumen (V) mellem den rgrformede
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metalbrgndkonstruktion, glidergrstykket, det fgrste taetningselement og

trykreduktionsmekanismen.

13. Brgndsystem ifglge et hvilket som helst af de foregdende krav, der endvidere
omfatter et indgrebselement (18) til at g8 i indgreb med et profil (19) i
glidergrstykket og til bevaegelse af glidergrstykket mellem den fgrste position og
den anden position, hvilket indgrebselement er en del af et interventions-

veerktgj (20) eller en indvendig rgrformet metalbrgndkonstruktion (21).

14. Brgndsystem ifglge et hvilket som helst af de foregdende krav, der endvidere
omfatter et tredje teetningselement (22), som er anbragt mellem

trykreduktionsmekanismen og abningen i den fgrste position.

15. Brondsystem ifglge et hvilket som helst af de foregaende krav, der endvidere
omfatter en ringformet barriere (30), som har en rgrformet del (31) til montering
som en del af den rgrformede metalbrgndkonstruktion, hvilken rgrformet del er
omgivet af et ekspanderbart metalrgrstykke (32), som er indrettet til at blive
ekspanderet ved hjaelp af tryksat fluid fra den rgrformede metalbrgndkonstruktions
indre gennem en ventilsamling (34) ind i et ringformet rum (35) mellem den

rgrformede del og det ekspanderbare metalrgrstykke.
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