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DESCRIPTION

[0001] The present invention relates to a downhole patch setting tool for expanding a patch
over a distance of more than 10 metres in a well. The present invention also relates to a
downhole completion system and to a patch setting method.

[0002] When having a well that produces too much water, patches are expanded downhole to
seal off part of the well tubular metal structure, causing the water production to be reduced.
Thus, when a leak, an opening, a valve or a perforation in the well tubular structure is identified
a patch is inserted and expanded opposite the water producing part. However, in the event
that the water producing part of the well tubular structure is a perforated zone extending over a
distance of 10 metres, no patches and no patch setting system that are long enough exist, and
several patches have to be set in succession of each other. However, setting several patches
in succession of each other takes a long time as several runs in the well are required, and the
patches are seldom able to seal off all the perforations properly.

[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 patch setting tool capable of properly patching a zone which is longer than
12 metres.

[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 patch setting tool for expanding a patch
over a distance of more than 10 metres in a well, the downhole patch setting tool having a top
and comprising:

« a tool body having a bore, an outer face, a first end and a second end, the second end
being arranged closer to the top than the first end,

« a first bladder assembly arranged at the first end on the outer face and a second
bladder assembly arranged at the second end on the outer face, the bore at least
extending from the first bladder assembly to the second bladder assembly, and

= an expandable metal patch circumferenting the tool body, the first bladder assembly and
the second bladder assembly creating an annular space therebetween, the expandable
metal patch having an inner diameter in an unexpanded condition, the tool body having
a first opening opposite the first bladder assembly and a second opening opposite the
second bladder assembly, providing fluid communication between the bore and the first
bladder assembly and the second bladder assembly in order to allow pressurised fluid
into the bladder assemblies to expand the bladder assemblies,

wherein the tool body has a third opening arranged between the first bladder assembly and the
second bladder assembly, and a valve arranged in the third opening for controlling passage of
the pressurised fluid from the bore to the annular space.
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[0005] The valve is a pressure controlled valve or a pressure relief valve.

[0006] In addition, the valve is a pressure activated valve.

[0007] Also, the patch may have a length of more than 10 metres.

[0008] Moreover, the valve may have a first position in which fluid is not allowed to pass into
the annular space and a second position in which fluid is allowed to pass into the annular

space.

[0009] In addition, the valve is pressure activated to open for allowing fluid to enter the annular
space.

[0010] Furthermore, the valve may open at a certain pressure.

[0011] The valve may move from the first position to the second position at a certain pressure.
[0012] Moreover, a pump may be fluidly connected to the bore.

[0013] Also, the pump may be driven by a motor in the tool.

[0014] Further, the pump may be arranged in the tool or at surface/top of the well.

[0015] In addition, the first bladder assembly and the second bladder assembly may be
arranged having a mutual distance of at least 15 metres, preferably at least 25 metres, and
more preferably at least 50 metres.

[0016] Furthermore, the expandable metal patch may be one tubular pipe.

[0017] The expandable metal patch may be a continuous tubular metal pipe.

[0018] Moreover, the tool body may be mounted from drill pipes.

[0019] Also, the tool body may have a plurality of drill pipes between the first bladder assembly
and the second bladder assembly.

[0020] Furthermore, the second end of the tool body may be connected with the drill pipe for
supplying pressurised fluid to the bore.

[0021] Additionally, the second end of the tool body may be connected to a wireline.

[0022] Further, the second end of the tool body may be connected to the pump which is driven
by a motor, which is connected to a wireline.
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[0023] The first opening may have a valve.
[0024] Also, the second opening may have a valve.

[0025] Moreover, the expandable metal patch may be fastened to the tool body by the first
bladder assembly and the second bladder assembly being expanded to abut the inner
diameter of the expandable metal patch in the unexpanded condition.

[0026] The downhole patch setting tool according to the present invention may further
comprise a locking element for locking the expandable metal patch in the unexpanded
condition along a longitudinal extension of the tool body.

[0027] Said downhole patch setting tool according to the present invention may further
comprise a third bladder assembly arranged on the outer face in between the first bladder
assembly and the second bladder assembly, and a fourth opening in the tool body opposite the
third bladder assembly for providing fluid communication between the bore and the fourth
bladder assembly, and the tool may comprise a second third opening, and the two third
openings may be arranged on either side of the third bladder assembly so one of the third
openings is arranged between the first bladder assembly and the second bladder assembly
and the other of the third openings is arranged between the third bladder assembly and the
second bladder assembly.

[0028] Further, the first end of the tool body may be closed or closable by dropping a ball into
the bore or a check valve, allowing fluid from the well to enter the bore but preventing fluid in

the bore from exiting through the check valve.

[0029] By having a check valve in the closed end, the bore can be pressurised to expand the
bladder assemblies while being easy to deploy as the fluid in the well can enter the bore.

[0030] Furthermore, the bladder assembly may have a bladder and bladder connections,
where the bladder is made of an elastomeric material.

[0031] In addition, the bladder connections may be made of metal.
[0032] Said bladder connections may be screwed onto the outer face.

[0033] Moreover, the bladder connections may comprise reinforcement elements configured to
reinforce the bladder during expansion.

[0034] Also, the expandable metal patch may comprise sealing elements on an outer patch
face.

[0035] The downhole patch setting tool may comprise a second expandable metal patch.
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[0036] Further, the present invention relates to a patch setting method for expanding a very
long patch sealing for sealing off a zone of more than 12 metres, comprising:

» arranging a downhole patch setting tool according to the present invention in a borehole
or in a well tubular metal structure in the borehole of a well,

e pressurising the bore,

» letting the pressurised fluid into the first bladder assembly and into the second bladder
assembly to expand the first bladder assembly and the second bladder assembly in
order to expand the expandable metal patch opposite the first bladder assembly and the
second bladder assembly,

» opening the valve in the third opening by means of fluid, letting pressurised fluid into the
annular space in order to expand the expandable metal patch between the first bladder
assembly and the second bladder assembly, and

» decreasing the pressure inside the bore, deflating the first bladder assembly and the
second bladder assembly.

[0037] The present invention also relates to a patch setting method according to the present
invention, wherein the valve in the third opening is opened when the pressurised fluid reaches
a pre-determined pressure.

[0038] Finally, said method may comprise pressurising the bladder assemblies simultaneously
or sequentially.

[0039] 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 partial cross-sectional view of a downhole patch setting system having a patch
setting tool in a well tubular metal structure,

Fig. 2 shows a partly cross-sectional view of another downhole patch setting tool and an
expandable metal patch in its initial and unexpanded condition,

Fig. 3A shows a partly cross-sectional view of yet another downhole patch setting tool having
an unexpanded expandable metal patch,

Fig. 3B shows a partly cross-sectional view of the downhole patch setting tool of Fig. 3A in
which the expandable metal patch is partly expanded and partly unexpanded,

Fig. 3C shows a partly cross-sectional view of the downhole patch setting tool of Fig. 3A in
which both the two ends and the middle section of the expandable metal patch are sligthly
expanded,

Fig. 3D shows a partly cross-sectional view of the downhole patch setting tool of Fig. 3C in
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which both the two ends and the middle section of the expandable metal patch are expanded
more than in Fig. 3C and almost abut the wall of the well tubular metal structure while fluid can
still pass the ends,

Fig. 3E shows a partly cross-sectional view of the downhole patch setting tool of Fig. 3A in
which the expandable metal patch is fully expanded,

Fig. 4 shows a partly cross-sectional view of another downhole patch setting tool, and

Fig. 5 shows a partly cross-sectional view of yet another downhole patch setting tool having a
third bladder assembly.

[0040] 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.

[0041] Fig. 1 shows a downhole patch setting tool 1 for expanding an expandable metal patch
14 over a distance of more than 50 metres in a well 50 in order that a whole production zone
101, 102 can be isolated, e.g. if the production zone produces too much water, or if the
openings in the well tubular metal structure are worn so they have become too large, or if the
well tubular metal structure 52 has leaks 57, shown in Fig. 2. The downhole patch setting tool 1
comprises a tool body 2 having a bore 3 (shown in Fig. 2), an outer face 4, a firstend 5 and a
second end 6. The second end is arranged closer to a top 51 of the well than to the first end.
The downhole patch setting tool 1 further comprises a first bladder assembly 11 arranged at
the first end on the outer face and a second bladder assembly 12 arranged at the second end
on the outer face, the bore extends at least from the first bladder assembly to the second
bladder assembly. The expandable metal patch 14 circumferents the tool body 2, the first
bladder assembly and second bladder assembly, thereby creating an annular space 15
therebetween. The expandable metal patch 14 has an inner diameter IDg in an unexpanded

condition shown in Fig. 1. The tool body 2 furthermore has a first opening 16 opposite the first
bladder assembly 11 and a second opening 17 opposite the second bladder assembly 12,
providing fluid communication between the bore and the first and the second bladder
assemblies in order to allow pressurised fluid into the bladder assemblies to expand the
bladder assemblies. The tool body 2 has a third opening 18 arranged between the first bladder
assembly and the second bladder assembly, and a valve 19 arranged in the third opening for
controlling passage of the pressurised fluid from the bore to the annular space.

[0042] By having the third opening and the valve arranged therein, the downhole patch setting
tool is able to pressurise first the parts 14A of the expandable metal patch opposite the first
bladder assembly and the second bladder assembly and immediately thereafter, the rest 14B
of the expandable metal patch arranged between the first bladder assembly and the second
bladder assembly, so that the patch is expanded in the pressurising step. The valve provides a
small restriction and the bladders are thus expanded slightly before the fluid enters the space.
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However, the valve only provides a small difference so that the middle part 14B of the
expandable metal patch is expanded slightly less radially than the end parts 14A of the
expandable metal patch. In this way, the whole expandable metal patch is expanded in one
pressurising step and the middle part 14B is expanded slightly less radially than the end parts
resulting in only a small gap between the wall which the end parts 14A of the expandable metal
patch abut. Due to the fact that the middle part is expanded simultaneously with the end parts,
the fluid in an outer space 31 (shown in Fig. 3E) between the middle part of the expandable
metal patch and the wall of the well tubular metal structure is pressed outwards by means of
the middle part of the expandable metal patch when expanding. The fluid then passes the end
parts and a lot of the fluid is thus not trapped in the outer space 31 between the expanded end
parts. The inner diameter of the well tubular structure is only diminished by the thickness of the
expandable metal patch and an additional approximately 0.5 mm depending on the thickness
and the material of the expandable metal patch. Furthermore, the expandable metal patch
may be very long and much longer than the known patches, since the annular space is
expanded by a pressurised fluid and can be as long as required. Thus, the length of the
expandable metal patch depends on the length of the tubular body.

[0043] The valve 19 arranged in the third opening 18 is a pressure controlled valve or a
pressure relief valve, as shown in Fig. 3A, so that when the first and the second bladder
assemblies 11, 12 have been slightly expanded as shown in Fig. 3B, then fluid is let into the
annular space and the middle part of the expandable metal patch begins to expand, as shown
in Fig. 3C. This simultaneous expansion of the end parts and the middle part of the
expandable metal patch is continued, as shown in Fig. 3D, until end parts 14A of the
expandable metal patch 14 abut the well tubular metal structure 52, as shown in Fig. 3E. When
the first bladder assembly 11 and the second bladder assembly 12 have been slightly
expanded the pressure inside the bore 3 increases and the valve opens. The outer space 31,
shown in Fig. 3E, is very small due to this simultaneous expansion and only a small amount of
well fluid surrounding the expandable metal patch is trapped in this outer space. Thus, when
the pressure reaches a predetermined pressure, the valve 19 opens so that the pressurised
fluid enters the annular space 15 and the rest and the middle part 14B of the expandable metal
patch 14 is expanded, as shown in Fig. 3C, and in this way the whole expandable metal patch
is expanded. Thus, the first bladder assembly and the second bladder assembly are arranged
having a mutual distance of at least 15 metres, preferably at least 25 metres, and more
preferably at least 50 metres. The expandable metal patch 14 is one tubular pipe and is a
continuous tubular metal pipe. The first end of the tool body is closed.

[0044] By having a pressure controlled valve, the valve is activated by a certain pressure and
no tool or ball is required to open the valve. Thus, the expansion of the expandable metal
patch can be made in one pressurisation step so that any deformation hardening is avoided.
When having several pressurisation steps, the expandable metal patch will harden during the
time between the pressurisation steps and thus after such hardening, the patch will require a
higher pressure to start expanding again.

[0045] In order to expand the first bladder assembly 11 and the second bladder assembly 12,
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a certain force is required, and additional force is required to also expand the expandable
metal patch. Therefore, before the end parts of the expandable metal patch begin to expand,
the pressure increases to a level above the pressure required to expand the end parts alone.
The valve is dimensioned to open when the pressure reaches the pressure needed for
expanding both the bladder assemblies and the end parts in order that expansion of the middle
part starts almost simultaneously and immediately after the beginning of the expansion of the
end parts.

[0046] In Fig. 1, the downhole patch setting tool has a tool body mounted from drill pipes 7 and
the tool body has a plurality of drill pipes 7 between the first bladder assembly 11 and the
second bladder assembly 12. Thus, the drill pipes form a spacer between the first and the
second bladder assemblies 11, 12 and the distance between the first and the second bladder
assemblies can vary dependent on the length of the expandable metal patch 14 required for
patching the leak, perforations or similar opening(s) to be sealed off. The second end 6 of the
downhole patch setting tool 1 is connected to a string of drill pipes 7 so that the bore of the
downhole patch setting tool 1 is pressurised by pressurising the drill pipes mounted into one
string. A pump 21 is arranged at the top 51 of the well 50 and is fluidly connected to the bore.

[0047] In Fig. 2, the pump 21 is arranged downhole in the downhole patch setting tool and is
driven by a motor 22 also in the tool. The second end 6 of the tool body 2 is connected to a
wireline 8 for supplying power to the motor. As can be seen, the first opening 16 has a valve
19A and the second opening has a valve 19B for allowing pressurised fluid to enter into the
bladder assemblies but preventing the fluid from re-entering the bore 3. During deployment of
the tool, the expandable metal patch 14 is fastened to the tool body by the first and the second
bladder assemblies being expanded to abut the inner diameter of the expandable metal patch
in the unexpanded condition, as shown in Fig. 2. Each bladder assembly 11, 12 has a bladder
24 and bladder connections 25 connecting the bladder to the outer face of the tool body. The
bladder connections may be made of metal and screwed onto the outer face of the tool body in
order to fasten the bladder 24. The bladder is preferably made of an elastomeric material.

[0048] In Fig. 4, the downhole patch setting tool 1 comprises a locking element 9 for locking
the expandable metal patch in the unexpanded condition along a longitudinal extension of the
tool body during deployment of the tool in the well. As the expandable metal patch is
expanded, the inner diameter of the expandable metal patch increases and the patch is
released from the locking element 9. The locking element may be a snap ring or a similar
closing ring arranged in a groove in the outer face 4 of the tool body 2.

[0049] The first end 5 of the tool body 2 is closed in Figs. 3A-E and in Fig. 2, the first end 5 of
the tool body 2 is closable by dropping a ball 35 into the bore. In Fig. 4, a check valve 23 is
shown allowing fluid from the well to enter the bore but preventing fluid in the bore from exiting
through the check valve. By having a check valve in the closed end 5, the bore 3 can be
pressurised to expand the bladder assemblies 11, 12, while the tool is easy to deploy as the
fluid in the well can enter the bore. The pressure in the borehole increases as the tool moves
downwards, and thus the pressure in the bore is equalised through the check valve as the tool
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moves downwards.

[0050] In order to strengthen the bladder during expansion, the bladder connections 25
comprise reinforcement elements 26, as shown in Fig. 4. The reinforcement elements are
configured to reinforce the bladder during expansion so that the bladder does not bulge
intentionally outwards. The expandable metal patch 14 comprises sealing elements 27 on an
outer patch face 28. By having sealing elements, the patch provides a better seal to the well
tubular metal structure 52.

[0051] In Fig. 5, the downhole patch setting tool 1 further comprises a third bladder assembly
33 arranged on the outer face in-between the first bladder assembly 11 and the second
bladder assembly 12, and a fourth opening 34 in the tool body opposite the third bladder
assembly 33 for providing fluid communication between the bore and the fourth bladder
assembly. The downhole patch setting tool 1 comprises a second third opening 18 and the two
third openings 18 are arranged on either side of the third bladder assembly 33 so one of the
third openings is arranged between the first bladder assembly 11 and the third bladder
assembly 33, and the other of the third openings 18 is arranged between the third bladder
assembly 33 and the second bladder assembly 12.

[0052] Also disclosed here, is a downhole completion system 100 as shown in Fig. 1, where
the system comprises a well tubular metal structure 52 arranged in a borehole 55 and an
expandable metal patch 14 set by one of the downhole patch setting tools 1 mentioned above.
The expandable metal patch 14 is abutting and is fastened by means of friction to an inner
face 56 of the well tubular metal structure 52 when the bladder assemblies have been
expanded and the annular space 15 therebetween has been pressurised.

[0053] Thus, the expandable metal patch is set by the following patch setting method
comprising the steps of arranging the downhole patch setting tool in the borehole 55 or in the
well tubular metal structure 52 in the borehole 55 of a well 50, pressurising the bore 3 and
letting the pressurised fluid into the first and the second bladder assemblies 11, 12 to expand
the bladder 24 of the first and the second bladder assemblies for expanding parts 14A of the
expandable metal patch 14 opposite the first and the second bladder assemblies. Immediately
after the bladder assemblies have started to expand, the valve in the third opening is opened,
letting pressurised fluid into the annular space 15 expanding the expandable metal patch
between the first and the second bladder assemblies and subsequently, the pressure inside
the bore is decreased, deflating the first and the second bladder assemblies. The valve 19 in
the third opening is opened when the pressurised fluid reaches a pre-determined pressure.
The bladder assemblies may be expanded simultaneously or sequentially.

[0054] A stroking tool may be used as the pump and thus as part of the patch setting tool. The
stroking tool comprises an electrical 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.
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[0055] 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, respectively.

[0056] As shown in Fig. 1, the well tubular metal structure may comprise annular barriers 60
for providing zonal isolation. By an annular barrier is meant an annular barrier 60 comprising a
tubular metal part 61 mounted as part of the well tubular metal structure and an expandable
metal sleeve 62 surrounding and connected to the tubular part defining an annular barrier
space 63.

[0057] By a casing is meant any kind of pipe, tubing, tubular, liner, string etc. used downhole in
relation to oil or natural gas production.

[0058] In the event that the 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 forward 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®.

[0059] 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 departing from the invention as defined by the following
claims.



10

15

20

25

30

35

DK/EP 3638872 T3

13

Patentkrav

1, Brgndforingsseettevaerktagj (1) til ekspansion af en foring [GB: patch] over en
afstand pd mere end 10 meter i en brgnd (50), hvilket brgndforingssaettevaerktaj
har en top (51) og omfatter:

- et veerktgjslegeme (2), der har en boring (3), en udvendig flade (4), en fgrste
ende (5) og en anden ende (6), idet den anden ende er anbragt taettere pa toppen
end den fgrste ende,

- en fgrste bleeresamling (11), der er anbragt ved den ferste ende p3 den
udvendige flade, og en anden bleeresamling (12), der er anbragt ved den anden
ende pa den udvendige flade, idet boringen i det mindste straekker sig fra den
fgrste blaeresamling til den anden blaeresamling, og

- en ekspanderbar metalforing (14), der omkranser veerktgjslegemet (2), idet den
fgrste bleeresamling (11) og den anden blaeresamling (12) skaber et ringformet
rum (15) derimellem, idet den ekspanderbare metalforing har en indvendig
diameter (IDe) i ikke-ekspanderet tilstand, idet veerktgjslegemet har en fagrste
3bning (16) modstaende den fgrste blaeresamling og en anden &bning (17) mod-
stdende den anden blaeresamling, der tilvejebringer fluidforbindelse mellem
boringen og den fgrste blaeresamling og den anden blaeresamling med henblik pa
at tillade tryksat fluid at slippe ind i bleeresamlingerne for at ekspandere blaere-
samlingerne,

hvor vaerktgjslegemet (2) har en tredje 8bning (18), der er anbragt mellem den
fagrste bleeresamling (11) og den anden blaeresamling (12), og en ventil (19), der
er anbragt i den tredje abning med henblik p8 at regulere passage af det tryksatte
fluid fra boringen til det ringformede rum,

hvor ventilen (19) er en trykreguleret ventil eller en trykaflastningsventil, og
ventilen trykaktiveres for at 8bnes med henblik pa at tillade fluid at slippe ind i det

ringformede rum.

2. Brgndforingsseettevaerktgj ifglge krav 1, hvor en pumpe (21) er fluidt
forbundet med boringen.

3. Brgndforingsseettevaerktgj ifolge krav 1 eller 2, hvor veerktgjslegemet (2)
monteres udfra borergr (7).
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4, Brgndforingsseettevaerktgj ifglge krav 3, hvor vaerktgjslegemet (2) har en
flerhed af borergr mellem den farste blaeresamling (11) og den anden blzere-
samling (12).

5. Brendforingssaettevaerktgj ifelge et hvilket som helst af de foregdende krav,
hvor den ekspanderbare metalforing (14) er fastgjort til veerktgjslegemet (2) ved
at den farste blaeresamling den anden bleeresamling ekspanderes ligger an mod
den ekspanderbare metalforings indvendige diameter i den ikke-ekspanderede
tilstand.

6. Brendforingsaettevaerktej ifelge et hvilket som helst af de foregdende krav,
der endvidere omfatter et |3seelement (9) til Iasning af den ekspanderbare
metalforing i den ikke-ekspanderede tilstand langs en langsgdende udbredelse af
veerktgjslegemet (2).

7. Brendforingssaettevaerktgj ifelge et hvilket som helst af de foregdende krav,
der endvidere omfatter en tredje blaeresamling (33), som er anbragt pa den
udvendige flade mellem den fagrste blaeresamling og den anden blaeresamling, og
en fjerde 8bning (34) i vaerktgjslegemet modstaende den tredje blaeresamling til
tilvejebringelse af fluidforbindelse mellem boringen og den tredje bleeresamling,
og hvor veerktgjet omfatter en anden tredje abning (18), og de to tredje 8bninger
er anbragt pa hver side af den tredje blaeresamling, sdledes at den ene af de tredje
abninger er anbragt mellem den ferste blaeresamling og den anden blaeresamling,
og den anden af de tredje abninger er anbragt mellem den tredje blaeresamling og

den anden blaeresamling.

8. Brendforingssaettevaerktgj ifelge et hvilket som helst af de foregdende krav,
hvor vaerktgjslegemets farste ende er lukket eller kan lukkes ved at nedkaste en
kugle (35) i boringen eller en kontraventil (23), hvilket tillader fluid fra brgnden at
slippe ind i boringen, men forhindrer fluid i boringen i at komme ud gennem

kontraventilen.

9, Brendforingssaettevaerktgj ifelge et hvilket som helst af de foregdende krav,
hvor bleeresamlingen har en blaere (24) og bleereforbindelser (25), hvor bleeren er

fremstillet af et elastomert materiale.
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10. Brendforingssaettevaerktgj ifalge et hvilket som helst af de foregaende krav,
hvor bleereforbindelserne omfatter forstaerkningselementer (26), der er indrettet

til at forstaerke bleeren under ekspansion.

11. Brendforingssaettevaerktgj ifalge et hvilket som helst af de foregaende krav,
hvor den ekspanderbare metalforing omfatter forseglingselementer (27) pa en

udvendig foringsflade (28).

12. Foringseetningfremgangsmade til ekspansion af en meget lang
foringsforsegling til forsegling af en zone (101) pa mere end 12 meter, hvilken
fremgangsmade omfatter:

- anbringelse af et brgndforingssaetteveaerktgj (1) ifglge et hvilket som helst af
kravene 1-11 i et borehul (55) eller i en rgrformet metalbrandkonstruktion (52) i
borehullet af en brgnd (50),

- trykseetning af boringen (3),

- slipning af det tryksatte fluid ind i den fgrste bleeresamling (11) og ind i den
anden blaeresamling (12) for at ekspandere den fagrste blaeresamling og den anden
blaeresamling med henblik pa at ekspandere den ekspanderbare metalforing (14)
modstaende den farste blaeresamling og den anden blaresamling,

- 8bning af ventilen (19) i tredje 8bning (18) ved hjeelp af fluid, hvorved tryksat
fluid slippes ind i det ringformede rum (15) med henblik pd at ekspandere den
ekspanderbare metalforing mellem den fgrste blaeresamling og den anden blaere-
samling, og

- reduktion af trykket inde i boringen, hvorved den fagrste bleeresamling og den

anden blzeresamling klapper sammen.

13. Foringssaetningfremgangsmade ifglge krav 12, hvor ventilen (19) i den tredje
abning (18) abnes, nar det tryksatte fluid ndr et forudbestemt tryk.
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