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FIG. 3
(57) Abregé/Abstract:

An expandable tubular system that includes a launcher section coupled to a tubular string and that houses an expansion device
(230). A shoulder section that Is formed at a transition point between the launcher section and the tubular string has a wall
thickness (240) greater than the wall thicknesses of the tubular string (210) and the launcher section (220). The shoulder section
has an Inner diameter less than inner diameters of the launcher section and the tubular string. The shoulder section Is arranged to
Increase the force required to begin expansion of the tubular string and increase the contact area between the inner surface of the
shoulder section the expansion device when supporting the weight of the tubular string.
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FIG. 3

(57) Abstract: An expandable tubular system that includes a launcher section coupled to a tubular string and that houses an expan -
sion device (230). A shoulder section that 1s formed at a transition point between the launcher section and the tubular string has a

wall thickness (240) g
has an imnner diameter |

reater than the wall thicknesses of the tubular string (210) and the launcher section (220). The shoulder section
ess than imnner diameters of the launcher section and the tubular string. The shoulder section 1s arranged to in -

crease the force required to begin expansion of the tubular string and increase the contact area between the inner surface of the
shoulder section the expansion device when supporting the weight of the tubular string.
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THICK WALL SHOULDERED LAUNCHER

CROSS REFERENCE TO RELATED APPLICATION

[0001] This application claims benefit of U.S. Provisional Application No.
61/790,157, filed March 15, 2013, and claims benefit of U.S. Application No.
14/201,587, filed March 7, 2014. Each of these applications are herein incorporated

by reference in their entireties.

BACKGROUND OF THE INVENTION
Field of the Invention

[0002] Embodiments of the invention generally relate expandable liner systems.

Description of the Related Art

[0003] In the drilling of oil and gas wells, a wellbore is formed using a drill bit that is
urged downwardly at a lower end of a drill string. After drilling a predetermined depth,
the drill string and bit are removed and the wellbore is lined with a string of tubulars
for structural support. Expandable tubular members, such as expandable liners, are

often used to line the wellbore.

[0004] Generally, the expandable tubular string is supported at its lower end by an
upward facing expansion cone as It is lowered into the wellbore. The weight of the
expandable tubular string is supported by and rides on the expansion cone face. The
maximum weight and corresponding length of the expandable tubular string that can
be run In on the expansion cone Is thus set by the expansion force required to start
expansion. Any amount of force greater than this allowable limit that is supported by
the expansion cone would literally cause the expandable tubular string to expand

under its own weight.

[0005] Therefore, there I1Is a need for new and/or improved expandable liner

systems that can handle heavy weight and long length expandable tubular strings.

SUMMARY OF THE INVENTION

[0006] An expandable tubular system having a thick wall section that effectively
Increases the expansion force required to initiate expansion of an expandable tubular

string that is supported by an expansion device.
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[0007] In one embodiment, an expandable tubular system may comprise an
expandable tubular string; a launcher section coupled to the tubular string and that
houses an expansion device; and a shoulder section forming a transition point
between the launcher section and the tubular string, wherein the shoulder section has
a wall thickness greater than the wall thicknesses of the tubular string and the
launcher section, and wherein the shoulder section has an inner diameter less than
Inner diameters of the launcher section and the tubular string. An upper face of the
expansion device may contact an inner surface of the shoulder section for supporting

the weight of the tubular string from the surface via a work string.

[0008] In one embodiment, a method of expanding a tubular string may comprise
lowering the tubular string into a wellbore using an expansion device that is supported
from the surface via a work string, wherein the expansion device Is disposed In a
launcher section that Is coupled to the tubular string; supporting the weight of the
tubular string in the wellbore on an upper face of the expansion device, wherein the
upper face of the expansion device contacts an inner surface of a shoulder section
that forms a transition point between the launcher section and the tubular string,
wherein the shoulder section has a wall thickness greater than wall thicknesses of the
tubular string and the launcher section, and wherein the shoulder section has an inner
diameter that is less than the inner diameters of the launcher section and the tubular

string; and expanding the tubular string using the expansion device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] So that the manner in which the above recited features of the invention can
be understood In detaill, a more particular description of the Iinvention, briefly
summarized above, may be had by reference to embodiments, some of which are
llustrated Iin the appended drawings. It is to be noted, however, that the appended
drawings illustrate only typical embodiments of this invention and are therefore not to
be considered limiting of its scope, for the invention may admit to other equally

effective embodiments.

[0010] Figure 1 illustrates an expandable tubular string supported by an expansion

cone.

[0011] Figure 2 Illustrates one expandable tubular system supported by an

expansion cone according to one embodiment.

2
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[0012] Figure 3 Illustrates another expandable tubular system supported by an

expansion cone according to one embodiment.

[0013] Figure 4 Illustrates even another expandable tubular system supported by

an expansion cone according to one embodiment.

DETAILED DESCRIPTION

[0014] Although some of the embodiments of the invention are described with
respect to expanding a tubular member In a wellbore using an expansion device, the
embodiments described herein may be used with other tubular expansion type

systems and devices.

[0015] Figure 1 illustrates a sectional view of an expandable tubular string 10
(such as one or more liner sections threadedly coupled together) having an expansion
device launcher section 20 disposed at the lower end of the tubular string 10 for
housing a expansion device 30, such as an expansion cone. The launcher section 20
has an inner diameter 25 that is greater than an inner diameter 15 of the tubular string
10, and may be formed integral with or coupled to the end of the tubular string 10. A
shoulder 45 section is formed at the transition area from the launcher section 20 to
the tubular string 10. As illustrated, the wall thickness of the launcher section 20 and
the expandable tubular string 10, including the wall thickness 40 of the shoulder 45, is
substantially uniform along the length of the launcher section and the tubular string
10.

[0016] Generally, the expandable tubular string 10 Iis lowered into a wellbore and
subsequently expanded by moving the expansion device 30 through the tubular string
10. Prior to expansion and/or when lowered into the wellbore, the weight 50 of the
tubular string 10 Is supported by the expansion device 30, which Is supported from
the surface by a work string 5. The weight 50 of the tubular string 10 is transferred to
the expansion device 30 by a contact area 37 formed between an upper face of the

expansion device 30 and the inner surface of the shoulder 45.

[0017] An axial force 35 Is applied to the expansion device 30 via the work string 5

to pull on and axially displace the expansion device 30 through the expandable

tubular string 10. The expansion device 30 In turn imparts a radial force to the inner

surface of the shoulder 45 and the inner surface of the tubular string 10. In response
3
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to the radial force, the tubular string 10 plastically deforms and expands radially,

thereby permanently increasing both its inner and outer diameters.

[0018] As lllustrated in Figure 1, the maximum weight 50 and corresponding length
of the tubular string 10 that can be run in on the expansion device 30 is set by the
expansion force required to start expansion of the tubular string 10. The area of wall
thickness 40 of the shoulder 45 that Is disposed at a right angle relative to the contact
area 37 is the section of the shoulder 45 that holds the weight 50 of the tubular string
10. If the weight 50 of the tubular string 10 that is applied to the contact area 37
generates a force that exceeds the force required to begin expansion at the shoulder
45, then the tubular string 10 will begin to expand under its own weight 50 across the
expansion device 30. To increase the amount of expandable tubular string weight 50
that can be supported by the expansion device 30, the thickness of the shoulder 45

can be increased as illustrated in Figure 2.

[0019] Figure 2 lllustrates an expandable tubular system 100 according to one
embodiment, the work string 5 having been removed for clarity. The components of
the system 100 that are similar to the components in Figure 1 include the same
reference numerals but with a 100-series designation. As illustrated in Figure 1, the
wall thickness 140 of the shoulder 145 has been increased to increase the amount of
force required to Initiate expansion of the tubular string 110. Although the wall
thickness 140 has been Increased, the inner diameters 125, 115 and the wall
thickness of the remaining launcher section 120 and the tubular string 110 may
remain substantially the same and/or uniform relative to the tubular string 10. In other
words, the wall thickness 140 is greater than the wall thicknesses of the launcher
section 120 and tubular string 110. The wall thickness 140 has been increased along
the outer surface of the shoulder 145 such that the contact area 137 also remains
substantially the same as the contact area 37. The shoulder 145 can only be
Increased along Iits outer surface a predetermined amount before maximizing the
amount of expansion force that can be gained for the given sizes of inner diameters

125, 115 and outer diameters of the launcher section 120 and the tubular string 110.

[0020] Figure 3 Illustrates an expandable tubular system 200 according to one
embodiment, the work string 5 having been removed for clarity. The components of
the system 200 that are similar to the components in Figures 1 and 2 include the

same reference numerals but with a 200-series designation. As illustrated in Figure
4
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3, the wall thickness 240 of the shoulder 245 has been increased to increase the
amount of force required to initiate expansion of the tubular string 210. The wall
thickness 240 is greater than the wall thicknesses of the launcher section 220 and
tubular string 210. The wall thickness 240 has been increased along the inner
surface of the shoulder 245 such that an inner shoulder 249 (or inner neck portion) is
formed at the transition point between the shoulder 245 and the tubular string 210.
The wall thickness 240 may be similar to or greater than the wall thickness 140 In

Figure 2.

[0021] The Inner shoulder 249 has an Inner diameter 247 that is less than the
inner diameters 225, 215 of the launcher section 220 and the tubular string 210,
respectively. In addition to the wall thickness 240, the contact area 237 between the
upper face of the expansion device 230 and the shoulders 245, 249 also Is Increased.
The Increased contact area 237 further increases the amount of force required to
Initiate expansion of the tubular string 210. The combination of the increased wall
thickness 240 and contact area 237 increases the amount of tubular string weight 250
that can supported by the expansion device 230 relative to systems having lesser
shoulder wall thicknesses and contact areas for the given inner diameters 2295, 215
and outer diameters of the launcher section 220 and tubular string 210. The wall
thickness of the remaining launcher section 220 and the tubular string 210 may

remain substantially the same and uniform relative to the tubular strings 10, 110.

[0022] Figure 4 lllustrates an expandable tubular system 300 according to one
embodiment, the work string 5 having been removed for clarity. The components of
the system 300 that are similar to the components in Figures 1, 2, and 3 include the
same reference numerals but with a 300-series designation. As illustrated in Figure
4, the wall thickness 340 of the shoulder 345 has been further increased to increase
the amount of force required to initiate expansion of the tubular string 310. The wall
thickness 340 is greater than the wall thicknesses of the launcher section 320 and
tubular string 310. The wall thickness 340 has been increased along both the outer
surface and inner surface of the shoulder 345 such that the inner shoulder 349 (or
Inner neck portion) is formed at the transition point between the shoulder 345 and the
tubular string 310. The wall thickness 340 may be greater than the wall thicknesses
140, 240 in Figures 2 and 3.
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[0023] The Inner shoulder 349 has an inner diameter 347 that is less than the
Inner diameters 325, 315 of the launcher section 320 and the tubular string 310,
respectively. In addition to the wall thickness 340, the contact area 337 between the
upper face of the expansion device 330 and the shoulders 345, 349 also Is increased.
The Increased contact area 337 further increases the amount of force required to
Initiate expansion of the tubular string 310. The combination of the increased wall
thickness 340 (along both outer and inner surfaces of the shoulder 345) and contact
area 337 increases the amount of tubular string weight 350 that can supported by the
expansion device 330 relative to systems having lesser shoulder wall thicknesses and
contact areas for the given inner diameters 325, 315 and outer diameters of the
lJauncher section 320 and tubular string 310. The wall thickness of the remaining
launcher section 320 and the tubular string 310 may remain substantially the same

and uniform relative to the tubular strings 10, 110, 210.

[0024] While the foregoing Is directed to embodiments of the 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. An expandable tubular system, comprising:

an expandable tubular string;

a launcher section coupled to the tubular string and that houses an expansion
device; and

a shoulder section forming a transition point between the launcher section and
the tubular string, wherein the shoulder section has a wall thickness that is greater
than the wall thicknesses of the tubular string and the launcher section, and wherein
the shoulder section has an inner diameter that is less than inner diameters of the

launcher section and the tubular string.

2. The system of claim 1, wherein an upper face of the expansion device contacts
an inner surface of the shoulder section for supporting the weight of the tubular string

from the surface via a work string.

3. The system of claim 1, wherein the launcher section, the shoulder section, and

the tubular string are coupled together.

4. The system of claim 1, wherein the launcher section, the shoulder section, and

the tubular string are formed integrally with each other.

5. The system of claim 1, wherein the wall thickness of the launcher section Is

substantially the same as the wall thickness of the tubular string.

0. The system of claim 1, wherein the inner diameter of the launcher section Is

greater than the inner diameter of the tubular string.

/. A method of expanding a tubular string, comprising:

lowering the tubular string into a wellbore using an expansion device that is
supported from the surface via a work string, wherein the expansion device IS
disposed In a launcher section that is coupled to the tubular string;

supporting the weight of the tubular string in the wellbore on an upper face of
the expansion device, wherein the upper face of the expansion device contacts an

iInner surface of a shoulder section that forms a transition point between the launcher
14
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section and the tubular string, wherein the shoulder section has a wall thickness
greater than wall thicknesses of the tubular string and the launcher section, and
wherein the shoulder section has an inner diameter that is less than the inner
diameters of the launcher section and the tubular string; and

expanding the tubular string using the expansion device.

8. The method of claim 7, wherein the launcher section, the shoulder section, and

the tubular string are coupled together.

Q. The method of claim 7, wherein the launcher section, the shoulder section, and

the tubular string are formed integrally with each other.

10. The method of claim 7, wherein the wall thickness of the launcher section Is

substantially the same as the wall thickness of the tubular string.

11. The method of claim 7, wherein the inner diameter of the launcher section iIs

greater than the inner diameter of the tubular string.
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