Office de la Proprieté Canadian

Intellectuelle Intellectual Property
du Canada Office

Un organisme An agency of
d'Industrie Canada Industry Canada

CA 2578491 C 2009/07/07

(11)(21) 2 578 491

(12 BREVET CANADIEN
CANADIAN PATENT

13) C

(22) Date de depot/Filing Date: 2007/02/14

(41) Mise a la disp. pub./Open to Public Insp.: 200/7/08/15

(45) Date de délivrance/lssue Date: 2009/0/7/07
(30) Priorité/Priority: 2006/02/15 (US11/354,659)

51) Cl.Int./Int.Cl. £275 29/08 (2006.01),
EZ21B 29/00(2006.01), £E278 1//00(2006.01)

(72) Inventeur/Inventor:
HESTER, STEPHEN HERMES, US

(73) Proprietaire/Owner:
WEATHERFORD/LAMB, INC., US

(74) Agent: DEETH WILLIAMS WALL LLP

(54) Titre : ELEMENT D'EXPANSION COUPLE A UN TUBE A L'AIDE D'UN RACCORD FILETE ET METHODES

D'UTILISATION

54) Title: EXPANSION MEMBER MATED TO TUBING BY THREADED CONNECTION AND METHODS OF USE

— 101

(57) Abréegée/Abstract:

101

115

120

*\- 125

Methods and apparatus enable expanding tubulars in a wellbore. In one embodiment, a method includes providing a first tubular
string having an expansion member disposed at a lower end and connected with a threaded connection which will permit

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - C]

,
L
X
e
e . ViNENEE
L S S \
ity K
.' : - h.l‘s_‘.}:{\: .&. - A L~
.
A

A7 /7]
o~

PO 191



CA 2578491 C 2009/07/07

anen 2 578 491
13) C

(57) Abrege(suite)/Abstract(continued):
movement of the expansion member relative to the tubular string. The tubular string Is held at the surface of the well while a

second, smaller string Is run into the first tubular string and engaged with the expansion member. Thereafter, the assembly
Including the first tubular string, expansion member and second tubular string are run to depth in a wellbore. Finally, the expansion
member Is urged upwards Into the tubular string to expand the tubular string and bring it into frictional contact with surrounding
wellbore walls. The Initial expansion can be performed with a hydraulic jack and additional expansion can be performed by urging

the cone upwards with the second tubular string.



CA 02578491 2007-02-14

ABSTRACT OF THE DISCLOSURE

Methods and apparatus enable expanding tubulars in a wellbore. In one
embodiment, a method includes providing a first tubular string having an expansion
member disposed at a lower end and connected with a threaded connection which will
permit movement of the expansion member relative to the tubular string. The tubular
string is held at the surface of the well while a second, smaller string is run into the first
tubular string and engaged with the expansion member. Thereafter, the assembly
including the first tubular string, expansion member and second tubular string are run to
depth in a wellbore. Finally, the expansion member is urged upwards into the tubular
string to expand the tubular string and bring it into frictional contact with surrounding
wellbore walls. The initial expansion can be performed with a hydraulic jack and
additional expansion can be performed by urging the cone upwards with the second

tubular string.
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EXPANSION MEMBER MATED TO TUBING BY THREADED
CONNECTION AND METHODS OF USE

BACKGROUND OF THE INVENTION
Field of the Invention

The invention relates to tubing expansion. In particular, the invention relates to
methods and apparatus for expanding tubulars downhole, especially expanding

discrete lengths of tubing downhoie.
Description of the Related Art

Recently, methods and apparatus have been developed for placing tubular
strings in a wellbore and then expanding the inner and outer diameters of the strings in
order increase a fluid path through the tubulars and in some cases to line the walls of a
wellbore. The advantages of expanding tubulars in a wellbore are obvious. The tubular
strings are easier to assemble and run into the wellbore prior to being expanding and
are typically less expensive. There are many examples of downhole expansion of
tubulars including patents owned by the assignee of the present invention. U.S. Patent
No. 6,457,532 assigned to Weatherford/Lamb, Inc. discloses a number of methods for
downhole expansion including an expansion tool which combines compliant and non-

compliant expansion means.

In some instances, it is necessary to place a discrete length of tubing in a
wellbore either to line a specific area of the bore or for remedial purposes when a

section of tubular casing has become damaged. Expanding discrete lengths of tubing
in a wellbore Is a complicated process because the pre-expanded tubing must be run to
depth and held with some other tubular string downhole before and during expansion.
Prior art procedures include a method wherein a discrete length of unexpanded tubular
IS run into a wellbore on a separate, smaller work string and thereafter, using an anchor
and an expansion cone, the string is anchored to the wellbore wall and then expanded

as the cone is urged upwards or downwards relative to the string.
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It is among the objectives of the embodiments of this invention of provide

improved and/or additional methods and apparatus for expanding tubulars.

SUMMARY OF THE INVENTION

The present invention provides methods and apparatus to expand tubulars in a
wellbore. In one embodiment, a method of expanding a tubular includes providing a
first tubular string having an expansion member disposed at a lower end and connected
with a threaded connection which will permit movement of the expansion member
relative to the tubular string. The tubular string is held at the surface of the well while a
second, smaller string is run into the first tubular string and engaged with the expansion
member. Thereafter, the assembly including the first tubular string, expansion member
and second tubular string are run to depth in a wellbore. Finally, the expansion
member Is urged upwards into the tubular string to expand the tubular string and bring it
Into frictional contact with surrounding wellbore walls. The initial expansion can be
performed with a hydraulic jack and additional expansion can be performed by urging

the cone upwards with the second tubular string.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a section view of a first tubular string having a tapered lower end

portion with female buttress threads formed on an inner diameter thereof.

Figure 2 is a partial section view of an expansion member having a cone portion

and having male buttress threads formed on an outer diameter thereof.

Figure 3 is a section view taken along a line 3-3 of Figure 2 and shows a lock

ring assembly.

Figure 4 is a partial section view illustrating the expansion member installed in
the first tubular string utilizing the mating buttress threads on the expansion member
and the inner diameter of the tubular string.
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Figure 5 Is an expansion member subassembly that includes the expansion
member and a mandrel portion including an internally formed latching profile and slots

for keys.

Figure 6 illustrates the expansion member assembly disposed in a lower end of
the first tubular string as it would appear while the first tubular string is suspended from
the surface of a wellbore.

Figure 7 is a latch assembly for installation on a lower end of a second smaller
tubular string and is construed and arranged to mate with the expansion member
assembly downhole.

Figure 8 is a section view showing the latch assembly mated to the expansion
member assembly within the first tubular string prior to expansion.

Figure 9 is a section view showing the expansion member placing the first
tubular into frictional contact with a cased wall of a wellbore.

DETAILED DESCRIPTION

Published patent application U.S. 2005/0161226 entitled “TUBING EXPANSION”
and owned by the assignee of the present invention discloses various methods and
apparatus for expanding a discrete length of tubular in a wellbore. That published
patent application is incorporated herein by reference in its entirety.

Figure 1 is a section view showing the lower end of a first tubular string 100.
The first tubular string would typically be a string of liner for disposal and expansion in a
wellbore. For instance, the string could be hundreds of feet long but designed to be
expanded at some discrete location in a wellbore and therefore must be transported
into the wellbore to a predetermined location prior to expansion. Each end of the first
tubular string 100 can include sealing/anchoring sections such as anchors 101
disposed on an outer surface thereof. Female buttress threads 115 formed in an inner
surface of the bottom portion of the liner include a sloped portion 120 and a steep

portion 125. As will be clear, the threads are designed to receive an expansion
3
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member and to retain the member axially from downward movement but to permit the
member to deform and move upwards in the first tubular string as expansion takes
place. In a preferred embodiment of Figure 1, the lower end of the first tubular string in
the area of the female buttress threads 115 is tapered to facilitate the movement of an

expansion member upwards as explained with reference to Figure 4.

Figure 2 is a partial section view of an expansion member 200 that includes an
enlarged cone portion 205 and male buttress threads 215 which are designed with a
steep portion 225 and a sloped portion 220 corresponding to the female buttress
threads 115 formed on the inner surface of the first tubular string 100. The expansion
member Is designed to be threadedly attached at a lower end of the first tubular string
prior to disposal in a wellbore. Typically, the cone will be installed at a lower end of a
first section of the tubular string 100 and then the string will be built and held from the
surface of the well with a slip device, like a spider.

Figure 3 is a section view along line 3-3 of Figure 2 and illustrates an optional
locking ring 250 held in place by radially disposed pins 255 which are shearable.
Weight of the tubular string 100 can provide a downward force to the tubular string
relative to the expansion member 200 that is supported from above. The ring 250
ensures prevention of premature movement of the expansion member relative to the
tubular string 100 as will be explained herein. For some embodiments, the threads
115, 215 alone provide this prevention of premature movement due to interactions
along the mating sloped portions 220, 120 of the threads. One or more shearable
members such as a shear pin 260 (shown in Figure 4) can for some embodiments be
disposed through an aperture in the wall of the tubular string and into a recess in the
expansion member 200 to temporarily prevent relative movement between the tubular
string 100 and the expansion member 200. Accordingly, the shear pin 260 can be used
alone or in combination with the threads 115, 215 and/or the ring 250.

Figure 4 is a partial section view illustrating the relationship of the expansion
member 200 and the lower end of the tubular string 100 with the expansion member
Installed therein. Specifically, the relationship of the mating buttress threads 115, 215

4
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can be appreciated and it can be seen that upward movement of the expansion cone
relative to the tubular string is facilitated due to the mating sloped portions 220 and 120
of the threads. Conversely, downward movement of the cone relative to the tubular
string requires considerable more force as the steep portions of the threads 225, 125
are abutting one another. In this manner, the expansion member is maintained at a
lower end of the tubular string and inadvertent downward movement is avoided while
upward movement to place the cone portion 205 of the expansion member in contact
with the inner surface of the tubular string is facilitated.

The ring 250 Is formed as an outer surface of the expansion member 200 in a
location where it interfaces with upward movement of the expander device relative to
the tubular string 100. The purpose of the ring as will be explained, is to prevent
iInadvertent movement of the expander device relative to the tubular during run in. The
tapered design of the lower end of the tubular string 100 ensures that the male threads
of the expansion member will not interface with the inner surface of the tubular string
100 as the cone portion 205 of the expansion member moves upwards in the string.
For some embodiments, the tapered design is not necessary depending on, for
example, characteristics of the tubular string 100 that the threads 115 are cut into.

Figure 5 shows an expansion member subassembly 300 that includes the
expansion member 200 and a mandrel portion 315 including an internally formed
latching profile 325 and slots 330 for keys. Prior to installation at the surface of the well
into the lower end of tubular string 100, the expansion member subassembly 300 is put
together. In use, the expansion member 200 runs into the wellbore along with the
mandrel portion 315. The subassembly includes the latching profile 325 formed in an
inner surface and also the key slots 330 which will permit the subassembly 300 to be
rotationally fixed to a smaller tubular string.

Figure 6 illustrates the expansion member subassembly 300 installed in a lower
end of the tubular string 100 as it would appear when run into a wellbore.

Figure 7 is a partial section view of a latch assembly 400. The latch assembly is

designed to be connected at a lower end of a second, smaller tubular string 438 to be
5
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built and installed into the first tubular string after the first tubular string, including the
expansion member assembly has been assembled and is being suspended from the
surface of the wellbore. The latch assembly 400 includes a means for connection to
the second tubular string, like a threaded connection 440. It also includes a latch which
IS Illustrated as a collet 415 and a biasing member 420 which permits spring loaded
functioning of the latch. Other latches or connecting arrangements, such as a threaded
coupling, are contemplated in place of the collet 415. The collet 415 is designed with
fingers which mate to the latching profile 425 formed in the inner diameter of the
expansion member subassembly 300. Also included in the latch assembly are keys
430 extending outward from a surface of the assembly for mating with slots 330 formed

in the interior of the expansion member subassembly.

Figure 8 Illustrates the expansion member subassembly 300 installed in the
lower end of first tubular string 100 and latch assembly 400 which is then landed and
connected to the expansion member subassembly. The relationship between the collet
415 and internal profile 325 is visible in the figure as is the relationship between the
keys 430 and the key slots 330 of the expansion member assembly. The keys and
slots rotationally fix the second tubular string 438 to the expansion member making it
possible, in an emergency, to unthread the mandrel 315 from the expansion member
200 at a threaded connection 340 (shown in Figure §). Typically, the latch assembly is
run in at the lower end of the smaller, second tubular string and landed in the expansion
member subassembly. Thereafter, the second tubular string can bear the weight of the

entire expansion assembly as well as the first tubular string.

Upon unthreading the mandrel 315 from the expansion member 200 at the
threaded connection 340 in an emergency or stuck condition of the expansion member
200, the second tubular string 438 can be removed. The expansion member 200 can
subsequently be pushed to the bottom of the borehole. Furthermore, another
expansion device can be lowered to expand at least a top portion of the first tubular
string 100 to form a straddle as may have been intended by the original operation.
While the threaded connection 340 is shown, some embodiments include any

releasable connection, such as a hydraulic releasable connection, to enable selective
6
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release of the second tubular string 438 from the expandable member 200 and/or the

expansion member subassembly 300.
In operation, the assembly can function as follows:

The expansion member subassembly 300 is assembled by connecting the
expansion member 200 to the mandrel 315 along the threaded connection 340, which
Is illustrated in Figure 5. The threaded connection 340 permits separation of the
mandrel and expansion member in an emergency. Once the expansion member
subassembly is assembled, it is installed into a lower end of the first tubular string 100
utilizing the mating buttress threads that have been described herein. The design of
the threads with their steep portions and/or the shear pins prevents the expansion
subassembly 300 from falling out of the first tubular string 100. Thus, the expansion
member 200 is suspended from the first tubular string 100. Thereafter, the first tubular
string 100 is built with sequential joints of tubing with its weight maintained from the
surface of the well, typically by using some type of spider or other bowi-shaped device
with slips that engage the tubular in a wedge-like fashion. Once tubular string 100 is
completely assembled, the smaller tubular string 438 is assembled with the latch
assembly 400 of Figure 7 installed at a lower end thereof. The second tubular string is
assembled to a length making it passable to “sting” the latch assembly into the internal
profile of the expansion member assembly. Thereafter, the first tubular string can be
released from the surface and the entire weight of the tubular string and the expansion
assembly is born by the buttress threads 115, 215 between the expansion member 200
and the lower portion of tubular string 100. Premature movement of the expansion
member relative to the tubular 100 is prevented by one or more of the threads 115, 215,
the ring 250 and/or the shear pin 260 as previously discussed.

At this point, the tubular string 100 is lowered to a predetermined location in the
wellbore using the smaller second tubular string as the run in string. Upon arriving at a
location where the first tubular string is to be expanded into engagement with the
wellbore walls, the expansion member is urged upwardly relative to the lower end of
tubular string 100 in order to deform the lower end of the string, including the threads
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and to place an anchor into frictional contact with the walls of the wellbore surrounding
the lower end of the string 100. Causing the expansion member to move upwardly
relative to tubular string 100 is typically preformed using a hydraulic jack having, for
example, a 5 stroke and operable due to fluid which is supplied and circulated from the
second tubular string. Hydraulic jacks are well known in the art to permit limited
movement of one wellbore component relative to another and a typical jack is disclosed
In the ‘226 publication already incorporated by reference herein. The force provided by
the jack is designed to overcome the holding ability of, for example, sloped portions of
the threads 115, 215 and/or the shear pin 260 (shown in Figure 4) and cause the ring
250, if present, to fail. Thereafter, the force from the jack begins moving the cone
shaped portion 205 of the expander device through the tubular string 100.

Figure 9 shows the tubular string 100 being expanded to a diameter wherein the
anchor 101 is in frictional contact with the wall of a surrounding wellbore 900. The
anchor which is used to frictionally maintain the first tubular string in contact with the
wellbore wall can be any type of member that surrounds the tubular in one location and
typically includes gripping and possibly sealing properties on an outer surface thereof to
engage and grip the surrounding wellbore and prevent axial and rotational movement of
the tubular string 100. Once the tubular string 100 is frictionally held by the wellbore
walls, the second string (not visible) which is connected to the expansion member 200
can simply be urged upward bringing the expansion member upwards and expanding
the first tubular string into contact with the walls of the wellbore. In typical patching
operations, the entire tubular string would be expanded.

Embodiments of the invention are not limited to the expansion member 200
llustrated heretofore with the cone portion 205 that can have a fixed outer diameter.
For some embodiments, the expansion member can be any expansion device for
expanding a tubular. For example, the expansion member can have a variable
diameter, be collapsible, be inflatable or hydraulically actuated or combine compliant
and non-compliant expanders, such as roller expanders disclosed in the
aforementioned ‘532 patent.
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While the foregoing is directed to embodiments of the present invention, other
and further embodiments of the invention may be devised without departing from the
basic scope thereof, and the scope thereof is determined by the claims that follow.
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Claims:

1. A method of expanding a tubular in a wellbore, comprising:

providing a first tubular string having upper and lower ends and having an
expansion member disposed adjacent the lower end, the expansion member
having an outer diameter greater than an inner diameter of the first tubular string
and attached to the first tubular string with a threaded connection permitting
movement of the expansion member relative to the first tubular string in a first
direction;

locating the first tubular string in the wellbore while supporting the upper
end of the first tubular string from well surface;

running a second tubular string into the wellbore, the second tubular string
Inserted inside the first tubular string and having a latch disposed at a lower end
thereof,

attaching the second tubular string to the expansion member utilizing the
latch and a mating profile in the expansion member;

releasing the first tubular string at the well surface;

lowering the first tubular string to a predetermined location in the wellbore
with the second tubular string;

moving the expansion member in the first direction relative to the first
tubular string to expand the lower end in an area of the threaded connection and

thereby bringing an outer surface of the lower end into frictional contact with the

wellbore: and

continuing to move the expansion member in the first direction, thereby

expanding the inner diameter and an outer diameter of the first tubular string.

2. The method of claim 1, wherein the threaded connection comprises
buttress threads.

10
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3. An expansion assembly for use in a wellbore, comprising:

an expansion member including a cone portion and a threaded portion;
and

a tubing portion having threads, the expansion member matable to the
tubing portion via the threads, wherein the threads are arranged to permit
movement of the expansion member In a first direction relative to the tubing
portion with the application of a first force, the first force smaller than a second

force necessary to move the expansion member in a second direction.

4. The expansion assembly of claim 3, wherein the threads are internally
formed in the tubing portion to mate with a male section defined by the threaded

portion of the expansion member.

5. The expansion assembly of claim 3, wherein the first direction is a

direction urging the cone portion into contact with the tubing portion.

6. The expansion assembly of claim 3, wherein the threads comprise

buttress threads.

7. The expansion assembly of claim 3, wherein the threads are located in a
first section of the tubing portion having a reduced inner diameter relative to a

second section of the tubing portion.

8. The expansion assembly of claim 3, further comprising a shearable
member for temporarily connecting the tubing portion and the expansion

member.

9. The expansion assembly of claim 3, further comprising a locking ring

coupled to the expansion member and disposed at a bottom edge of the tubing

11
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portion between the cone portion and the tubing portion.

10. The expansion assembly of claim 3, further comprising an expansion
subassembly including the expansion member and a mandrel portion threaded

into an interior portion of the expansion member.

11.  The expansion assembly of claim 3, further comprising an expansion
subassembly including the expansion member and a mandrel portion, wherein
the mandrel portion is coupled to the expansion member and has a latching
arrangement disposed completely within the tubing portion and unconnected to a

mating latching arrangement.

12. The expansion assembly of claim 3, futher comprising an expansion
subassembly including the expansion member and a mandrel portion threaded
into an interior portion of the expansion member, wherein the mandrel portion
has a latching arrangement for providing a rotationally and longitudinally fixed

connection with a mating latching arrangement.

13. A method of expanding a tubular string in a wellbore, comprising:
threadedly connecting an expander member to a lower end of a tubular
member, the expander member having a cone portion extending from the lower
end and having a larger outer diameter than an inner diameter of the tubular
member; and
urging the expander member to move relative to the lower end until the

cone portion contacts and expands part of the lower end.

14.  The method of claim 13, wherein urging the expander member includes
applying a longitudinal force to the expander member with tubing coupled to the

expander member.

12
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15. A method of expanding a tubular in a wellbore, comprising:

providing a first tubular string having upper and lower ends and having an
expansion member suspended from the lower end;

locating the first tubular string in the wellbore while supporting the upper
end of the first tubular string from well surface;

running a second tubular string into the first tubular string that is supported
In the wellbore:

attaching the second tubular string to the expansion member;

releasing the first tubular string at the well surface;

lowering the first tubular string to a location in the wellbore with the second
tubular string; and

moving the expansion member relative to the first tubular string to expand

the lower end.

16. The method of claim 15, wherein moving the expansion member relative
to the first tubular string releases a connection between the expansion member

and the first tubular string.

17. The method of claim 15, wherein the expansion member is reieasable

from the first tubular string in only one longitudinal direction relative to the first

tubular string.

18. The method of claim 15, wherein the expansion member is releasably
connected to the first tubular string by buttress threads formed on an outer

surface of the expansion member and an inner surface of the first tubular string.
19.  The method of claim 15, wherein moving the expansion member relative

to the first tubular string shears a connection between the expansion member

and the first tubular string.

13
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20. The method of claim 15, wherein attaching the second tubular string to the

expansion member includes making a connection inside the first tubular string.

21. The method of claim 15, wherein the expansion member includes a cone
portion disposed outside of the first tubular string prior to moving the expansion

member relative to the first tubular string to expand the lower end.

22. The method of claim 15, wherein the expansion member has a non-fixed

outer diameter.

23. The method of claim 1, further comprising securing the first tubular string

to enable movement of the expansion member.

24. The method of claim 23, wherein the first tubular string is secured relative

to the second tubular string using a hydraulic jack.

25. The method of claim 1, wherein the expansion member is released from
the threaded connection by movement of the expansion member in the first

direction.

26. The method of claim 1, wherein the second tubular string is run into the

wellbore apart from the first tubular string that is supported from the well surface.

27. The method of claim 1, wherein the second tubular string is attached to

the expansion member after the first tubular string is located in the wellbore.

28. The expansion assembly of claim 3, wherein the expansion member is
releasable from the threads of the tubing portion by movement of the expansion

member in the first direction.
14
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29. The expansion assembly of claim 8, wherein the expansion member Is
releasable from the threads of the tubing portion by movement of the expansion

member in the first direction.

30. The expansion assembly of claim 29, wherein the shearable member
comprises a locking ring coupled to the expansion member and disposed at a
bottom edge of the tubing portion between the cone portion and the tubing

portion.

31. The assembly of claim 8, wherein the shearable member is partially

disposed through at least one of the tubing portion and the expansion member.

32. The expansion assembly of claim 10, wherein the expansion member Is
releasable from the threads of the tubing portion by movement of the expansion

member in the first direction.

33. The expansion assembly of claim 32, wherein the mandrel portion has a
latching arrangement for providing a rotationally and longitudinally fixed

connection with a mating latching arrangement.

34. The expansion assembly of claim 11, wherein the expansion member is
releasable from the threads of the tubing portion by movement of the expansion

member in the first direction.

35. The method of claim 13, wherein the cone portion contacts and expands
part of the lower end including where the tubular member was previously

threadedly connected to the expander member.

15
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36. The method of claim 35, wherein urging the expander member further

comprises urging the expander member in a first direction.

37. The method of claim 36, wherein the expander member is released from
the threaded connection by movement of the expander member in the first

direction.

38. The method of claim 15, wherein the expansion member Is releasably
connected to the first tubular string by threads formed on an outer surface of the

expansion member and an inner surface of the first tubular string.

39. The method of claim 15, further comprising securing the first tubular string

to enable movement of the expansion member.

40. The method of claim 39, wherein the first tubular string is secured relative

to the second tubular string using a hydraulic jack.

41. The method of claim 40, wherein the moving the expansion member

further comprises moving the expansion member In a first direction.

42. The method of claim 41, wherein the expansion member is released from

the lower end by movement of the expansion member In the first direction.

43. An expansion assembly for use in a wellbore, comprising:
an expander member threadedly connected to a lower end of a tubular

member, the expander member having a cone portion extending from the lower
end and having a larger outer diameter than an inner diameter of the tubular
member, wherein the expander member is movable in a first direction relative to
the lower end such that the cone portion contacts and expands part of the lower

end including where the tubular member iIs Initially threadedly connected to the

16
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expander member prior to the expander member being moved relative to the
lower end, wherein the expander member is releasable from the threaded

connection by movement of the expander member in the first direction.

44. A method of expanding a tubular in a wellbore, comprising:

providing a first tubular string having upper and lower ends and having an
expansion member coupled to the lower end of the first tubular string;

locating the first tubular string in the wellbore while supporting the upper
end of the first tubular string from well surface;

running a second tubular string in the wellbore and into the first tubular
string that is supported from the well surface;

attaching the second tubular string to the expansion member after the
second tubular string is run into the first tubular string;

releasing the first tubular string at the well surface;

lowering the first tubular string to a location in the wellbore with the second
tubular string;

securing the first tubular string to enable movement of the expansion
member; and

moving the expansion member relative to the first tubular string to expand

the lower end of the first tubular string.

45. The method of claim 44, wherein the second tubular string is run into the
wellbore apart from the first tubular string that is supported from the well surface.

46. The method of claim 44, wherein the first tubular string is secured relative

to the second tubular string using a hydraulic jack.

17
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