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(54) An annular barrier having expansion tubes

(57) The present invention relates to an annular bar-
rier (1) for mounting as part of a well tubular structure
(3), the annular barrier being adapted to be expanded in
an annulus (2) between the well tubular structure and an

inside wall (41) of a borehole (4). The annular barrier
comprises a tubular part (6) extending in a longitudinal
direction and an expandable tube (7) having a centre axis
(72) extending outside the tubular part in the longitudinal
direction.
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Description

Field of the invention

[0001] The present invention relates to an annular bar-
rier for mounting as part of a well tubular structure, the
annular barrier being adapted to be expanded in an an-
nulus between the well tubular structure and an inside
wall of a borehole.

Background art

[0002] In hydro-carbon producing wells, annular barri-
ers or packers are often used to seal off a section of the
borehole, such as an oil producing zone in the formation.
The section may be sealed off to avoid excessive
amounts of water flowing into the production casing from
other parts of the well.
[0003] Known annular barriers often comprise a tubu-
lar part extending in a longitudinal direction, such as a
casing surrounded by an expandable sleeve. The ex-
pandable sleeve is expanded in an annulus between the
casing and an inside wall of a borehole. In such a con-
struction, the expandable sleeve is often arranged sub-
stantially concentrically in relation to the tubular part, and
a centre axis of the expandable sleeve coincides with a
centre axis of the tubular part. The centre axis of the
expandable sleeve thus extends inside the tubular part.
[0004] When designing a well, it is difficult to establish
the exact diameter of the borehole. Further, the diameter
may vary substantially along the extension of the bore-
hole due to changes in the composition of the formation.
The walls of the borehole may for example partly collapse
during or after drilling, or fluid flowing in the well may
erode the walls.
[0005] Several drawbacks exist in relation to annular
barriers of the prior art. Known annular barriers may be
expanded to have an outer diameter of maximum 20-30%
beyond the outer diameter of the casing. This may be
adequate in some parts of the well, however, in sections
having an increased diameter, it may not to sufficient to
provide a proper seal between the casing and the wall
of the borehole.

Summary of the invention

[0006] It is an object of the present invention to wholly
or partly overcome the above disadvantages and draw-
backs of the prior art. More specifically, it is an object to
provide an improved annular barrier being able to seal a
larger annulus surrounding a well tubular structure.
[0007] The above objects, together with numerous oth-
er objects, advantages, and features, which will become
evident from the below description, are accomplished by
a solution in accordance with the present invention by an
annular barrier for mounting as part of a well tubular struc-
ture, the annular barrier being adapted to be expanded
in an annulus between the well tubular structure and an

inside wall of a borehole, and the annular barrier com-
prising:

- a tubular part extending in a longitudinal direction,
and

- an expandable tube having a centre axis extending
outside the tubular part in the longitudinal direction.

[0008] Hereby, the annular barrier may be sufficiently
expanded for sealing a larger annulus than annular bar-
riers of the prior art.
[0009] In an embodiment of the invention, a centre axis
of the expandable tube may be arranged outside the tu-
bular part.
[0010] Furthermore, the centre axis of the expandable
tube may coil around the tubular part in the longitudinal
direction.
[0011] Moreover, the expandable tube may coil around
the tubular part in the longitudinal direction
[0012] In an embodiment, an inner space of the ex-
pandable tube may be in fluid communication with an
inner passage of the tubular part.
[0013] Additionally, a cross- section of the expandable
tube in a relaxed position may be substantially oval-
shaped.
[0014] Further, a shape of a cross- section of the ex-
pandable tube in a relaxed position may comprise mul-
tiple creases.
[0015] In addition, a cross-section of the expandable
tube in an expanded position may be substantially circu-
lar.
[0016] In one embodiment, the annular barrier may
comprise a plurality of expandable tubes extending on
the outside of the tubular part in the longitudinal direction.
[0017] The annular barrier according to the invention
may further comprise a sealing element provided on an
outer surface of the one or more expandable tube(s) for
providing sealing against the inside wall of the borehole.
[0018] Moreover, the sealing element may be an ex-
pandable sleeve extending on the outside of the one or
more expandable tube (s) .
[0019] In addition, the sealing element may be made
of metal, polymer, elastomer, rubber or a swellable ma-
terial.
[0020] Furthermore, the one or more expandable tube
(s) may at least partly be embedded in a sealing material.
[0021] The annular barrier may further comprise one
or more sealing bands encircling the sealing element or
the expandable sleeve to provide additional sealing.
[0022] Moreover, the annular barrier may comprise a
connecting part arranged on the outside of the tubular
part for attaching the one or more expandable tube (s)
to the tubular part.
[0023] In an embodiment, the connection part may at-
tach one end of each of the one or more expandable tube
(s) to the tubular part.
[0024] Additionally, the annular barrier may comprise
a second connection part for attaching the opposite end
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of each of the one or more expandable tube (s) to the
tubular part.
[0025] Furthermore, the annular barrier may comprise
a fixed connection part and a sliding connection part for
attaching opposite ends of the one or more expandable
tube (s) .
[0026] In an embodiment of the annular barrier, the
connection part may comprise one or more fluid channel
(s) for providing fluid communication between the inner
space of the one or more expandable tube(s) and the
inner passage of the tubular part.
[0027] Moreover, an outer diameter of the annular bar-
rier in an expanded position may be up to 150% of an
outer diameter of the tubular part.
[0028] In addition, an outer diameter of the annular bar-
rier in an expanded position may be 140% to 150% of an
outer diameter of the tubular part.
[0029] Hereby, the annular barrier may be able to pro-
vide sufficient sealing in wellbores having a greatly var-
ying inner diameter.
[0030] The present invention furthermore relates to a
method of expanding an annular barrier as described
above in an annulus between a well tubular structure and
an inside wall of a borehole, the method comprising the
step of:

- expanding the one or more expandable tube(s) by
injecting a fluid into an inner space of the expandable
tube(s), whereby a cross-section of the expandable
tube(s) is transformed from a substantially oval-
shaped to a substantially circular shape.

[0031] In an embodiment, the fluid may be injected into
the inner space by pressurising an inner passage of the
tubular part, and a fluid is thereby injected into the well
tubular structure, providing fluid communication between
the inner passage of the tubular structure and the inner
space of the expandable tube(s).
[0032] Finally, the invention relates to a downhole sys-
tem comprising

- a well tubular structure, and
- one or more annular barrier(s) as described above,

mounted as part of the well tubular structure.

Brief description of the drawings

[0033] The invention and its many advantages will be
described in more detail below with reference to the ac-
companying schematic drawings, which for the purpose
of illustration show some non-limiting embodiments and
in which

Figs. 1a and 1b show longitudinal cross-sectional
views of an annular barrier in a relaxed position and
an expanded position, respectively,

Fig. 2a shows a cross-sectional view of the annular

barrier of Fig. 1a along lines 2a-2a’,

Fig. 2b shows a cross-sectional view of the annular
barrier of Fig. 1b along lines 2b-2b’,

Fig. 2d shows a transverse cross-sectional view of
another annular barrier comprising expandable
tubes partially embedded in the sealing element,

Fig. 3a shows an annular barrier in a relaxed position,
comprising a coiled tube,

Fig. 3b shows a longitudinal cross-sectional view of
the annular barrier of Fig. 3a,

Fig. 3c shows a cross-sectional view of the annular
barrier of Fig. 3a along lines 3c-3c’,

Fig. 4a shows the annular barrier of Fig. 3a in an
expanded position,

Fig. 4b shows a longitudinal cross-sectional view of
the annular barrier of Fig. 4a,

Figs. 5a and 5b show longitudinal cross-sectional
views of another annular barrier in a relaxed position
and an expanded position, respectively, comprising
one configuration of a sealing element,

Figs. 6a and 6b show longitudinal cross-sectional
views of another annular barrier in a relaxed position
and an expanded position, respectively, comprising
another configuration of a sealing element,

Figs. 7a and 7b show longitudinal cross-sectional
views of another annular barrier in a relaxed position
and an expanded position, respectively, comprising
yet another configuration of a sealing element, and

Fig. 8 shows a downhole system comprising an an-
nular barrier.

[0034] All the figures are highly schematic and not nec-
essarily to scale, and they show only those parts which
are necessary in order to elucidate the invention, other
parts being omitted or merely suggested.

Detailed description of the invention

[0035] Fig. 1a and 1b show an annular barrier 1 for
being mounted as part of a well tubular structure 3 in a
downhole system 100, as shown in Fig. 8. The annular
barrier 1 comprises a tubular part 6 extending in a longi-
tudinal direction and a plurality of expandable tubes 7
extending outside the tubular part 6, also shown in Figs.
2a and 2b. The expandable tubes 7 are arranged around
the periphery of the tubular part 6, and a centre axis 72
of each of the expandable tubes thus extends outside
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the tubular part 6 in the longitudinal direction of the an-
nular barrier 1. This is in contrast to the design of prior
art annular barriers, as described under background art,
where the tubular part extending in a longitudinal direc-
tion, such as a casing, surrounded by an expandable
sleeve encircles the tubular part. The expandable tubes
7 are attached to the tubular part 6 via a connection part
9. The connection part 9 comprises fluid channels 91 for
providing fluid communication between an inner space
73 of each of the expandable tubes and an inner passage
31 of the tubular part 6. The fluid channel 91 extends
between an aperture 61 in the tubular part 6 and an inlet
74 provided in one end of each of the expandable tubes 7.
[0036] As shown in Fig. 1a, one end of the expandable
tubes 7 is attached to the connection part 9. An opposite
end of the expandable tubes (not shown in Fig. 1a) may
also be attached to a connection part 9 arranged on the
outside of the tubular part 3. This is similar to the con-
nection part shown in Fig. 1a, with the exception of the
fluid channels which are only required in one of the con-
nection parts. The annular barrier 1 further comprises a
sealing element 8 provided on an outer surface 71 of the
plurality of expandable tubes 7. In Fig. 1a, the sealing
element 8 is an expandable sleeve 81, at least one end
of which engages in a sealing relationship with the tubular
part 6. Hereby, the expandable sleeve 81 is adapted to
provide a sealing barrier between the tubular part 6 and
the inside wall 41 of the borehole 4, since the expandable
tubes 7, when expanded, force the expandable sleeve
towards the inside wall of the borehole 4. In the annular
barrier shown in Fig 1a, the expandable sleeve 81 is at-
tached to the connection part 9, however, it may also be
attached directly to the tubular part 6 or to the  expandable
tubes 7. The sealing element 8 and/or the expandable
sleeve 81 may be made of metal, polymer, elastomer,
rubber, a swellable material, etc. Having a sealing ele-
ment made of a swellable material may further increase
the sealing effect of the sealing element or the expand-
able sleeve 81 as the material may be designed to swell
when it comes into contact with specific types of fluid,
such as water or other well fluids present in the borehole,
an injected liquid or gas, etc. Further, the annular barrier
1 may comprise additional sealing bands 82 provided
outside the sealing element 8 or expandable sleeve 81
for providing additional sealing against the inside wall 41
of the borehole 4.
[0037] In Fig. 1a, the expandable tube 7 is shown in a
relaxed position, whereas Fig. 1b shows the same ex-
pandable tube in an expanded position. In order to ex-
pand the expandable tube 7, fluid is injected into the inner
space 73 of the tube via the fluid channel 91 in the con-
nection part 9 from the inner passage 31 of the tubular
part 6 fluidly connected to a well tubular structure 3, as
shown in Fig. 8. The fluid is pressurised from the top of
the well, and the well tubular structure 3 is thereby pres-
surised to be able to expand the expandable tubes 7. In
the expanded position, the expandable tube 7 increases
the outer diameter D1e of the annular barrier 1.

[0038] Figs. 2a and 2b are cross-sectional views of the
annular barrier shown in Fig. 1a and 1b, respectively. In
Fig. 2a, the annular barrier 1 is shown in a relaxed position
before expansion. The expandable tubes 7 are attached
to and kept in place along the axial extension of the an-
nular barrier 1 by the connection part 8, and the inlet 74
shown in one end of each of the expandable tubes 7 is
connected with fluid channels in the connection part. As
shown in Fig. 2a, cross-sections of the expandable tubes
7 in the relaxed position are substantially oval-shaped.
When the expandable tubes 7 are expanded into the ex-
panded position, as shown in Fig. 2b, the cross-sections
of the expandable tubes are transformed from the sub-
stantially oval shape to a substantially circular shape.
Hereby, the outer diameter D1 of the annular barrier 1 is
significantly increased, and the expandable sleeve 81 is
forced outwards, as shown in Fig. 2b. By providing a plu-
rality of expandable tubes 7 having a substantially oval-
shaped cross-section around the periphery of the tubular
part 6, the outer diameter D1 of the annular barrier 1 may
be increased from a smaller diameter to a larger diame-
ter. This is done by expanding the tubes 7 by means of
fluid and thereby changing the shape of the cross-section
of the expandable tubes 7 and/or by stretching the ma-
terial  of the expandable tubes. In another configuration
(not shown), the expandable tubes 7 may have a cross-
sectional shape in a relaxed position and comprise mul-
tiple creases. By pressurising the expandable tubes 7,
the creases are smoothened, and the outer effective di-
ameter of the expandable tubes may be increased.
[0039] In Fig. 2d, a cross-sectional view of another con-
figuration of an annular barrier is shown. In this configu-
ration, the expandable tubes 7 are at least partially em-
bedded in the sealing element 8. Thus, the sealing ele-
ment 8 expands as the expandable tubes are expanded,
thereby increasing the outer diameter of the sealing el-
ement. The sealing element is thus moved outwards from
the tubular part during expansion. In another embodi-
ment, the expandable tubes 7 are fully embedded in the
sealing material 8. However, the sealing material 8 may
merely surround the expandable tubes 7 and not be ar-
ranged between the expandable tubes and the tubular
part 6.
[0040] When seen in cross-section, the unexpanded
expandable tubes 7 are arranged side by side abutting
each other, causing the wall of one expandable tube to
be in contact with the wall of the adjacent expandable
tube. When the expandable tubes 7 are expanded, a dis-
tance between the tubes is created, and this distance is
the shortest if the unexpanded tubes abut each other in
the unexpanded condition of the annular barrier 1.
[0041] Another configuration of an annular barrier ac-
cording to an embodiment of the invention is shown in
Figs. 3a and 3b. This annular barrier 1 comprises a tu-
bular part 6 extending in a longitudinal direction and an
expandable tube 7 extending outside the tubular part 6.
The expandable tube 7 is coiled around the tubular part
6 in the longitudinal direction. As shown in Fig. 3c, the
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expandable tube 7 is attached to the tubular part 6 via a
connection part 9 comprising a fluid channel 91 for pro-
viding fluid communication between an inner space 73
of the expandable tube and the inner passage 31 via an
aperture 61 in the tubular part. An opposite end of the
expandable tube (not shown in Fig. 3a and 3b) may also
be attached to a connection part arranged on the outside
of the tubular part 3, similar to the connection part shown
in Fig. 3a, 3b and 3c, with the exception of the fluid chan-
nel which is only required in one of the connection parts.
In another configuration (not shown), the annular barrier
may comprise multiple parallelly extending expandable
tubes coiled around the tubular part. Furthermore, both
connection parts may have fluid channels connected with
the inner space 73 of the tube.
[0042] In Figs. 3a and 3b, the expandable tube 7 is
shown in a relaxed position, whereas Figs. 4a and 4b
show the same expandable tube in an expanded position.
As previously described, the expandable tube 7 is ex-
panded by injecting a fluid into the inner space 73 via the
fluid channel 91 in the connection part 9. Also, during
expansion, the cross-sections of the expandable tubes
7 are transformed from a substantially oval shape to a
substantially circular shape, whereby the outer diameter
D1 of the annular barrier is significantly increased. As
the expandable tube 7 is coiled around the tubular part
6, expansion of the expandable tube 7 may cause chang-
es in the mutual angle of windings and/or numbers of
windings of the coiled expandable tube. Further, the ex-
pansion of the expandable tube 7 has the effect that the
outer unexpanded diameter D1u shown in Fig. 3b is in-
creased to an outer expanded diameter D1e, as shown
in Fig. 4b. As the outer diameter is increased, the exten-
sion of the expandable tube 1 in the longitudinal direction
is affected if the length of the expandable tube is to be
kept constant. One end of the expandable tube 7 may
therefore be attached to a sliding connection part (not
shown). Alternatively, the expandable tube 7 may be at-
tached to the tubular part 6 in only one end, as shown in
Fig. 3a. The expandable tube 7 may also be attached to
fixed points along the tubular part 6 in both ends. How-
ever, this requires the material of the expandable tube
to be able to withstand some stretching or thinning in the
longitudinal direction of the expandable tube.
[0043] In another configuration, the annular barrier 1
of Fig. 3a further comprises a sealing element 8 provided
on an outer surface 71 of the plurality of expandable tubes
7, as shown in Fig. 5a. In the shown configuration, the
sealing element 8 extends along the length of the ex-
pandable tube 8 and is provided on the outermost part
of the outer surface 71 of the expandable tube 7, poten-
tially facing the inside wall 41 of the borehole 4. In another
configuration (not shown), the sealing element 8 may be
provided around part of or on the entire outer surface 71
of the expandable tube 7 in part of or the entire length of
the expandable tube 7. The sealing element 8 may also
be constructed as an expandable sleeve 81, at least one
of which end engages in a sealing relationship with the

tubular part 6, as shown in Figs. 6a and 6b. Further, the
annular barrier 1 may comprise additional sealing bands
82 provided outside the expandable  sleeve 81. The seal-
ing element 8 or expandable sleeve 81 is adapted to pro-
vide a sealing barrier between the tubular part 6 and the
inside wall 41 of the borehole 4 as the expandable tubes
7 are expanded and thereby force the sealing element 8
or expandable sleeve 81 towards the inside wall 41 of
the borehole 4. As previously described, the expandable
sleeve 81 may be attached to the connection part 9, di-
rectly to the tubular part 6 or to the expandable tubes 7.
[0044] Figs. 7a and 7b show yet another configuration
of the annular barrier 1 where the expandable tube 7 is
at least partially embedded in the sealing element 8.
Thus, the sealing element 8 expands as the expandable
tubes are expanded, thereby increasing the outer diam-
eter of the sealing element, and the sealing element is
moved outwards away from the tubular part during ex-
pansion.
[0045] When the annular barriers 1 described above
are expanded, the outer diameter D1e of the annular bar-
rier in an expanded position, as shown in Fig. 4b for ex-
emplary purposes, is up to 150% of an outer diameter
D2 of the tubular part, also shown in Fig. 4b for exemplary
purposes. Preferably, the outer diameter D1e of the an-
nular barrier 1 may be expanded to have an outer diam-
eter of 140% to 150% of the outer diameter D2 of the
tubular part 6. By such degree of expansion, the annular
barrier 1 may be able to provide sufficient sealing in well-
bores having a greatly varying inner diameter.
[0046] Fig. 8 shows a downhole system 100 compris-
ing a plurality of annular barriers 1. For illustrative pur-
poses, the downhole system 100 is shown as comprising
annular barriers 1 of different configurations. However,
the annular barriers 1 comprised in a downhole system
may all be the same, all be different or a combination
thereof. The downhole system 100 further comprises an
intermediate casing 101 provided with two annular bar-
riers 102 expanded in an annulus 2 between the inter-
mediate casing 101 and an inside wall 41 of a borehole
4 for ensuring the pressure integrity of the well. Inside
the intermediate casing 101, an upper section of a well
tubular structure 3 is provided, and another annular bar-
rier 103 provides a sealing relationship between the in-
termediate casing 101 and the well tubular structure 3.
The well tubular structure 3 extends from the intermedi-
ate casing 101 down into the well.
[0047] The downhole system 100 further comprises a
plurality of valve sections 105 for letting hydrocarbon-
containing fluid into an inner space 31 of the well tubular
structure 3. The valve section 105 may contains inflow
control valves 106 and/or a fracturing valve 107. Further,
a screen 108 may be arranged opposite the valves. The
well tubular structure 3 may be a production casing or
injection casing and/or comprise a multitude of other
functional elements, such as sliding sleeves, screens,
gravel packs, etc.
[0048] In use, one or more annular barriers 1 are
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mounted as part of a well tubular structure 3, such as a
casing, and lowered into a borehole 4. When the annular
barriers 1 are to be expanded, e.g. when a hydro carbon
producing zone of the formation is to be sealed off, the
well tubular structure 3 is pressurised from within by in-
jecting a fluid. As the inner space 73 of the one or more
expandable tube(s) 7 of the annular barrier(s) 1 is in fluid
communication with the pressurised inner space 31 of
the tubular part 6, the one or more expandable tube(s)
are expanded.
[0049] Furthermore, the expandable tubes 7 may be
made of any kind of suitable metal.
[0050] The expandable sleeve 81 of the annular barrier
1 may be made of metal, polymers, an elastomeric ma-
terial, silicone, or natural or synthetic rubber.
[0051] The fluid used for expanding the expandable
tubes 7 may be any kind of well fluid present in the bore-
hole surrounding the tool and/or the well tubular structure
3. Also, the fluid may be cement, gas, water, polymers,
or a two-component compound, such as powder or par-
ticles mixing or reacting with a binding or hardening
agent. Part of the fluid, such as the hardening agent, may
be present in the cavity between the tubular part 6 and
the expandable tube 7 before injecting a subsequent fluid
into the cavity.
[0052] By 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, re-
spectively.
[0053] By a casing is meant any kind of pipe, tubing,
tubular, liner, string, etc. used downhole in relation to oil
or natural gas production.
[0054] Although the invention has been described in
the above in connection with preferred embodiments of
the invention, it will be evident for a person skilled in the
art that several modifications are conceivable without de-
parting from the invention as defined by the following
claims.

Claims

1. An annular barrier (1) for mounting as part of a well
tubular structure (3), the annular barrier being adapt-
ed to be expanded in an annulus (2) between the
well tubular structure and an inside wall (41) of a
borehole (4), and the annular barrier comprising:

- a tubular part (6) extending in a longitudinal
direction, and
- an expandable tube (7) having a centre axis
(72) extending outside the tubular part in the lon-
gitudinal direction.

2. An annular barrier according to claim 1, wherein the
centre axis of the expandable tube coils around the
tubular part in the longitudinal direction,

3. An annular barrier according to claim 1 or 2, wherein
an inner space (73) of the expandable tube (7) is in
fluid communication with an inner passage (31) of
the tubular part.

4. An annular barrier according to any of the preceding
claims, wherein a cross-section of the expandable
tube in a relaxed position is substantially oval-
shaped.

5. An annular barrier according to any of the preceding
claims, wherein a cross-section of the expandable
tube in an expanded position is substantially circular.

6. An annular barrier according to any of the preceding
claims, wherein the annular barrier comprises a plu-
rality of expandable tubes (7) extending on the out-
side of the tubular part in the longitudinal direction,

7. An annular barrier according to any of the preceding
claims, further comprising a sealing element (8) pro-
vided on an outer surface (71) of the one or more
expandable tube(s) for providing sealing against the
inside wall of the borehole.

8. An annular barrier according to claim 5, wherein the
sealing element (8) is an expandable sleeve (81) ex-
tending on the outside of the one or more expandable
tube(s).

9. An annular barrier according to any of the preceding
claims, further comprising a connecting part (9) ar-
ranged on the outside of the tubular part (3) for at-
taching the one or more expandable tube(s) to the
tubular part.

10. An annular barrier according to any of the preceding
claims, wherein the connection part comprises one
or more fluid channel(s) (91) for providing fluid com-
munication between the inner space of the one or
more expandable tube(s) and the inner passage (31)
of the tubular part.

11. An annular barrier according to any of the preceding
claims, wherein an outer diameter (D1e) of the an-
nular barrier in an expanded position is up to 150%
of an outer diameter (D2) of the tubular part.

12. An annular barrier according to any of the preceding
claims, wherein an outer diameter (D1e) of the an-
nular barrier in an expanded position is 140% to
150% of an outer diameter (D2) of the tubular part.

13. A method of expanding an annular barrier (1) ac-
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cording to any of the claims 1-12 in an annulus (2)
between a well tubular structure (3) and an inside
wall (41) of a borehole (4), the method comprising
the step of:

- expanding the one or more expandable tube
(s) by injecting a fluid into an inner space (73)
of the expandable tube(s) (7), whereby a cross-
section of the expandable tube(s) is transformed
from a substantially oval-shaped to a substan-
tially circular shape.

14. A downhole system (100) comprising

- a well tubular structure (3), and
- one or more annular barrier(s) (1) according to
any of the claims 1-12, mounted as part of the
well tubular structure (3).
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