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(54) Device for controlling fluid communication in a wellbore

(57)  Adevice is provided for controlling fluid commu-
nication between first and second portions of the interior .
space of a tubular conduit extending into a wellbore F|g1 .
formed in an earth formation. The device comprises a
control member adapted to control fluid communication
between said portions of the interior space of a tubular
element, and an expandable tubular member adapted to
be radially expanded against the inner surface of the tu-
bular conduit in sealing relationship therewith. The con-
trol member and the expandable tubular member are
sealingly connected to each other.
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Description

[0001] The present invention relates to a device for
controlling fluid communication between first and second
portions of the interior space of a tubular conduit extend-
ing into a wellbore formed in an earth formation. In well-
bore operations, such as for the production of hydrocar-
bon fluid from the earth formation, it is common practice
to install one or more control devices in the wellbore for
controlling fluid communication between different por-
tions of the interior space of the wellbore. For example,
a safety valve can be installed in a lower portion of the
wellbore in order to allow controlled shut-in of the well-
bore if dictated by circumstances. Also it is know to aban-
don a wellbore by installing a plug in the wellbore casing,
forexample by anchoring a packer in the casing andfilling
an upper portion of the wellbore space with a body of
cement.

[0002] Although adequate results have been achieved
with such conventional packers and control devices,
there is a need for a more reliable and simple device for
controlling fluid communication between first and second
portions of the interior space of a tubular conduit extend-
ing into a wellbore.

[0003] In accordance with the invention there is pro-
vided a device for controlling fluid communication be-
tween first and second portions of the interior space of a
wellbore formed in an earth formation, whereby a tubular
conduit extends into the wellbore, the device comprising
a control member adapted to control fluid communication
between said portions of the interior space of the well-
bore, and an expandable tubular member adapted to be
radially expanded against the inner surface of the tubular
conduit in sealing relationship therewith, the control
member and the expandable tubular member being seal-
ingly connected to each other.

[0004] By radially expanding the tubular member
againsttheinner surface of the tubular conduit, the device
can be sealingly anchored in the wellbore in a simple and
reliable manner.

[0005] Suitably, the expandable tubular member and
the control member are integrally formed.

[0006] Enhanced sealing and/or gripping functionality
of the device can be achieved by providing the outer sur-
face of the expandable tubular member with means for
sealing and/or gripping of the device to the inner surface
of the tubular conduit.

[0007] Inasuitable embodimentofthe device, the con-
trol member is provided with a tool for selectively con-
trolling fluid communication between said first and sec-
ond portions of the interior space of the tubular conduit.
The tool can, for example, be received in a receptacle
provided at the control member. Suitably, the tool is se-
lected from a seal plug, a cementing float shoe, a shear
disk, and a ball seat.

[0008] The invention will be further described by way
of example in more detail, with reference to the accom-
panying drawings in which:

10

15

20

25

30

35

40

45

50

55

Fig. 1 schematically shows an embodiment of a de-
vice according to the invention; and

Fig. 2 schematically shows an alternative embodi-
ment of a device according to the invention.

[0009] In the detailed description and drawings, like
reference numerals relate to like components.

[0010] Referring to Fig. 1 there is shown a device 1
including a steel tubular member 2 radially expanded
against the inner surface of a wellbore casing 4 arranged
in awellbore 6 formed in an earth formation 8. The device
1 further includes a steel blank closure member 10 inte-
grally formed with the tubular member 2. The device 1
isolates an upper space 12 in the wellbore 6 from a lower
space 14 in the wellbore 6.

[0011] Referring to Fig. 2 there is shown an alternative
device 16 largely similar to the device 1 of Fig. 1, except
that the blank closure member 10 is replaced by a steel
control member 18 having a receptacle 20 in which a tool
22 is received. The tool 22 is adapted to selectively con-
trol fluid communication between the upper wellbore
space 12 and the lower wellbore space 14.

[0012] During normal operation of the device 1 shown
inFig. 1, the device 1is lowered into the casing 4 whereby
the tubular member 2 is in unexpanded state. Upon ar-
rival of the device 1 at the lower end of the casing 4, the
tubular member 2 is radially expanded against the inner
surface of the casing 4 such that a gripping force and a
metal-to-metal seal exists between the tubular member
2 and the casing 4. The device 1 thereby forms a plug
isolating the upper wellbore space 12 from the lower well-
bore space 14.

[0013] During normal operation of the alternative de-
vice 16 shown in Fig. 2, the device 16 is lowered into the
casing 4 whereby the tubular member 2 is in unexpanded
state. Upon arrival at a selected location in the wellbore
casing 4, the tubular member 2 is radially expanded
against the inner surface of the casing 4 such that a grip-
ping force and a metal-to-metal seal exists between the
tubular member 2 and the casing 4. The tool 22 is then
operated to selectively control fluid communication be-
tween the upper wellbore space 12 and the lower well-
bore space 14. The tool 22 can be operated from surface,
for example, by means of electric or hydraulic control
means (not shown) extending from surface into the well-
bore 6, or by wireless control means arranged at surface.
[0014] Optionally the steel tubular member can be pro-
vided with an annular seal member around its outer sur-
face. A suitable material for such annular seal member
is an elastomer which swells upon contact with oil or wa-
ter present in the earth formation or in the wellbore.

Claims
1. Adevice for controlling fluid communication between

first and second portions of the interior space of a
wellbore formed in an earth formation, whereby a
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tubular conduit extends into the wellbore, the device
comprising a control member adapted to control fluid
communication between said portions of the interior
space of the wellbore, and an expandable tubular
member adapted to be radially expanded againstthe 5
inner surface of the tubular conduit in sealing rela-
tionship therewith, the control member and the ex-
pandable tubular member being sealingly connected
to each other.

10
The device of claim 1, wherein the expandable tu-
bular member and the control member are integrally
formed.

The device of claim 1 or 2, wherein the outer surface 15
of the expandable tubular member is provided with
means for sealing and/or gripping of the device to

the inner surface of the tubular conduit.

The device of any one of claims 1-3, wherein the 20
control member is arranged to isolate said first and
second portions of the interior space of the tubular
conduit from each other.

The device of any one of claims 1-4, wherein the 25
control member is provided with a tool for selectively
controlling fluid communication between said first
and second portions of the interior space of the tu-
bular conduit.

30
The device of claim 5, wherein said tool is received
in a receptacle of the control member.

The device of claim 6, wherein said tool is selected
from a seal plug, a cementing float shoe, a shear 35
disk, and a ball seat.

The device of any one of claims 1-7, wherein the
deviceis arranged in the tubular conduit, the expand-
able tubular member being expanded against the 40
inner surface of the tubular conduit in sealing rela-
tionship therewith.

The device substantially as described hereinbefore
with reference to the accompanying drawings. 45
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