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A method for manufacturing the expandable tubular comprises forming a plurality of corrugated portions on the expandable tubular

and separating adjacent corrugated portions by an uncorrugated portion. Thereafter, the expandable tubular is reformed to an
uniform outer diameter. The expandable tubular may be used to complete a wellbore.
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ABSTRACT OF THE DISCLOSURE
A method for manufacturing the expandable tubular comprises forming a
plurality of corrugated portions on the expandable tubular and separating adjacent
corrugated portions by an uncorrugated portion. Thereafter, the expandable tubular is
reformed to an uniform outer diameter. The expandable tubular may be used to

complete a wellbore.
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METHODS AND APPARATUS FOR MANUFACTURING OF
EXPANDABLE TUBULAR

BACKGROUND OF THE INVENTION

Field of the Invention

Embodiments of the present invention generally relate to methods and
apparatus for manufacturing an expandable tubular. Particularly, the present invention
relates to methods and apparatus for manufacturing a corrugated expandable tubular.
Embodiments of the present invention also relate to methods and apparatus for

expanding an expandable tubular.
Description of the Related Art

In the oill and gas exploration and production industry, boreholes are drilled
through rock formations to gain access to hydrocarbon-bearing formations, to allow the
hydrocarbons to be recovered to surface. During drilling of a typical borehole, which

may be several thousand feet In length, many different rock formations are
encountered.

Rock formations having problematic physical characteristics, such as high
permeability, may be encountered during the drilling operation. These formations may
cause various problems such as allowing unwanted water or gases to enter the
borehole; crossflow between high and low pressure zones; and fluid communication
between a highly permeable formation and adjacent formations. In instances where a
sub-normal or over-pressured formation is sealed off, the permeability of the formation

may be such that high pressure fluids permeate upwardly or downwardly, thereby re-
entering the borehole at a different location.

Damage to rock formations during drilling of a borehole may also cause
problems for the drilling operation. Damage to the formation may be caused by the

pressurized drilling fluid used in the drilling operation. In these situations, drilling fluid
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may be lost into the formation. Loss of drilling fluid may cause the drilling operation to
be halted in order to take remedial action to stabilize the rock formation. Loss of
drilling fluid i1s undesirable because drilling fluids are typically expensive. In many
cases, drilling fluids are re-circulated and cleaned for use in subsequent drilling
procedures in order to save costs. Therefore, loss of high quantities of drilling fluid Is

unacceptable.

One method of overcoming these problems involves lining the borehole with a
casing. This generally requires suspending the casing from the wellhead and
cementing the casing in place, thereby sealing off and isolating the damaged
formation. However, running and cementing additional casing strings is a time-

consuming and expensive operation.

Furthermore, due to the installation of the casing, the borehole drilled below the
casing has a smaller diameter than the sections above it. As the borehole continues
to be extended and casing strings added, the inner diameter of the borehole continues
to decrease. Because drilling operations are carefully planned, problematic formations
unexpectedly encountered may cause the inner diameter of the borehole to be overly
restricted when additional casing strings are installed. Although this may be
accounted for during planning, it is generally undesired and several such occurrences
may cause a reduction in final bore diameter, thereby affecting the future production of

hydrocarbons from the well.

More recently, expandable tubular technology has been developed to install
casing strings without significantly decreasing the inner diameter of the wellbore.
Generally, expandable technology enables a smaller diameter tubular to pass through
a larger diameter tubular, and thereafter be expanded to a larger diameter. In this
respect, expandable technology permits the formation of a tubular string having a
substantially constant inner diameter, otherwise known as a monobore. Accordingly,
monobore wells have a substantially uniform through-bore from the surface casing to

the production zones.
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A monobore well features each progressive borehole section being cased
without a reduction of casing size. The monobore well offers the advantage of being
able to start with a much smaller surface casing but still end up with a desired size of
production casing. Further, the monobore well provides a more economical and
efficient way of completing a well. Because top-hole sizes are reduced, less drilling
fluid is required and fewer cuttings are created for cleanup and disposal. Also, a
smaller surface casing size simplifies the wellhead design as well as the blow out
protectors and risers. Additionally, running expandable liners instead of long casing

strings will result in valuable time savings.

There are certain disadvantages associated with expandable tubular
technology. One disadvantage relates to the elastic limits of a tubular. For many
tubulars, expansion past about 22-25% of their original diameter may cause the
tubular to fracture due to stress. However, securing the liner in the borehole by
expansion alone generally requires an increase in diameter of over 25%. Therefore,
the cementation operation must be employed to fill in the annular area between the

expanded tubular and the borehole.

One attempt to increase expandability of a tubular is using corrugated tubulars.
It is known to use tubulars which have a long corrugated portion. After reforming the
corrugated portion, a fixed diameter expander tool is used to insure a minimum inner
diameter after expansion. However, due the long length of corrugation and the

unevenness of the reformation, a problem arises with the stability of the expander tool

during expansion. For example, the reformed tubular may be expanded using a roller
expander tool. During expansion, only one roller is typically in contact with the tubular
as the expander tool is rotated. As a result, the expander tool may wobble during

expansion, thereby resulting in poor expansion of the tubular.

There is, therefore, a need for a method and an apparatus for manufacturing a
tubular which may be expanded sufficiently to line a wellbore. There is also a need for
a method and apparatus for expanding the diameter of a tubular sufficiently to line a

wellbore. There is a further need for methods and apparatus for stabilizing the
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expander tool during expansion. There is a further need for methods and apparatus

for expanding the reformed tubular using a compliant expander tool.

SUMMARY OF THE INVENTION

Embodiments of the present invention generally provide apparatus and
methods for manufacturing an expandable tubular. In one embodiment, the method
for manufacturing the expandable tubular comprises forming a plurality of corrugated
portions on the expandable tubular and separating adjacent corrugated portions by an
uncorrugated portion. In another embodiment, the method also includes reforming the
expandable tubular to an uniform outer diameter. In yet another embodiment, the

method further includes heat treating the expandable tubular.

In yet another embodiment, an expandable tubular comprises a unitary
structure having a plurality of corrugated portions, wherein adjacent corrugated

portions are separated by an uncorrugated portion.

In yet another embodiment, a method of completing a well includes forming an
expandable tubular by forming a first corrugated portion and forming a seconad
corrugated portion, wherein the first and second corrugated portions are separated by
an uncorrugated portion. Thereafter, the method includes reforming the first and
second corrugated portions to a diameter greater than the uncorrugated portion and

optionally expanding the uncorrugated portion. In the preferred embodiment, the first

and second corrugated portions are formed using a hydroforming process.

In yet another embodiment, a method of completing a well includes providing a
tubular having a plurality of corrugated portions separated by an uncorrugated portion;
selectively reforming the plurality of corrugated portions using fluid pressure; and
expanding the uncorrugated portion using mechanical force. In another embodiment,
the method further comprises forming an aperture in the uncorrugated portion. In yet
another embodiment, the method further includes surrounding the aperture with a filter

medium. In yet another embodiment, the method further includes isolating a zone of
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interest. In yet another embodiment, the method further includes collecting fluid from

the zone of interest through the aperture.

BRIEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the above recited features of the present invention
can be understood in detail, a more particular description of the invention, briefly
summarized above, may be had by reference to embodiments, some of which are
illustrated in the appended drawings. |t 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.
Figure 1 is a perspective view of a partially formed expandable tubular.
Figure 1A is a cross-sectional view of the expandable tubular of Figure 1.
Figures 1B-1D shows different embodiments of corrugated portions.

Figure 2 is a perspective view of the expandable tubular of Figure 1 during the

manufacturing process.

Figure 3 is a flow diagram of one embodiment of manufacturing an expandable

tubular.

Figure 4 is a perspective of a corrugated expandable tubular disposed in a

wellbore.

Figure 5 is a perspective of the corrugated expandable tubular of Figure 4 atfter

hydraulic reform.

Figure 6 is a schematic view of an expander tool for expanding the corrugated

expandable tubular.

Figure 7 is a perspective view of the expandable tubular after expansion.
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Figure 8 is a perspective view of an expander member suitable for performing

the expansion process.

Figure 9 is a schematic view of another expander tool for expanding the

corrugated expandable tubular.

Figure 10 illustrates an expanded tubular having only a portion of its

uncorrugated portions expanded.
Figure 11 illustrates an application of the expanded tubular of Figure 10.
Figure 12 illustrates another application of the expanded tubular of Figure 10.

Figure 13 is a schematic view of another expander tool for expanding the

expandable tubular.

Figure 14 is an embodiment of a compliant cone type expander.

Figures 15-17 show an embodiment of the expandable tubular for isolating a

zone of interest.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Figure 1 shows an expandable tubular manufactured according to one
embodiment of the present invention. As shown, the tubular 10 is a solid expandable
tubular having corrugated 20 and non-corrugated sections 30. The corrugated
sections 20 define a folded wall section having a folded diameter that is smaller than
the original diameter of the tubular 10. Preferably, corrugated and non-corrugated

sections 20, 30 alternate along the length of the tubular 10.

In one embodiment, the corrugated sections 20 are created using a
hydroforming process. Generally, a hydroforming process utilizes fluid pressure to
cause the tubular 10 to deform, thereby creating the corrugated or crinkled section. As

shown, the corrugated section 20 may be formed using an internal mandrel 22 and an
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outer sleeve 24. The internal mandrel 22 is adapted to provide the desired profile of
the corrugated section 20. The external sleeve 24 is dispose around the exterior of

the tubular 10 to exert pressure on the tubular 10 against the internal mandrel 22.

During operation, the internal mandrel 22 having the desired profile is inserted
into the tubular 10 and positioned adjacent the portion of the tubular 10 to be
corrugated. The outer sleeve 24 is then position around the exterior of the same
portion of the tubular 10. One or more seals 26 are provided between the external
sleeve 24 and the tubular 10 such that a fluid chamber 28 is formed therebetween.
Thereafter, high pressure fluid is introduced through the outer sleeve 24 into the fluid
chamber 28 to plastically deform the tubular 10. The pressure fluid causes the tubular
10 to conform against profile of the internal mandrel 22, thereby forming the desired
corrugated pattern. After the corrugated section 20 is formed, fluid pressure Is
relieved, and the internal mandrel 22 and the external sleeve 24 are moved to the next
section of the tubular 10. In this manner, one or more corrugated sections 20 may be
formed between non-corrugated sections 30 of the tubular 10. In another
embodiment, the internal mandrel may supply the pressure to deform the tubular
against the internal profile of the external sleeve, thereby forming the corrugated
section of the tubular. It must be noted that other types of deforming process known to

a person of ordinary skill in the art are also contemplated.

The profile or shape of the corrugated section 20 includes folds or grooves 27

formed circumferentially around the tubular 10. Figure 1A is a cross-sectional view of

the tubular 10 along line 1A-1A. It can be seen that the tubular wall has conformed to
the profile of the internal mandrel 22, thereby forming the corrugations. Additionally,
the hydroforming process has caused the diameter of the corrugated section 20 to
decrease in comparison to the diameter of the non-corrugated section 30. The profile
or shape of the corrugated section 20 and the extent of corrugation are not limited to
the embodiment shown in Figure 1. For example, the profile may have one or more
folds; may be symmetric or asymmetric; and may be combinations thereof.
Furthermore, as shown, the grooves or folds 27 between adjacent corrugated sections

20 are aligned or in-phase. Alternatively, the profile may be rotated so that the folds or

7



10

15

20

29

CA 02523106 2005-10-12

grooves between adjacent corrugated sections are not aligned or out-of-phase, as
shown in Figures 1B and 1C. Alternatively, the length of the folds may vary among the
corrugated sections 20, as shown in Figure 1D. In another embodiment, the number
folds may vary for each corrugation portion 20, which is also shown in Figure 1D. The
corrugated section 20 may take on any profile so long as the stress from the

corrugation does not cause fracture of the tubular 10 upon reformation.

In another embodiment, the tubular 10 having the corrugated and non-
corrugated sections 20, 30 may be optionally reformed to a consistent outer diameter
44, as shown in Figure 2. In Figure 2, the tubular 10 is drawn through a pair of dies 35
adapted to reduce the overall diameter of the tubular 10. Preferably, the overall
diameter of the tubular 10 is decreased to the size of the corrugated section 20. Any
suitable process for drawing down the diameter of the tubular known to a person of

ordinary skill in the art may be used.

In the preferred embodiment, after the tubular diameter has been reduced, the

tubular 10 is optionally heat treated to reduce the stress on the tubular 10 caused by
work hardening. The heat treatment 50 allows the tubular 10 to have sufficient ductility
to undergo further cold working without fracturing. Any suitable heat treatment
process known to a person of ordinary skill in the art may be used, for example,

process annealing.

Figure 3 is a flow diagram of the preferred embodiment of manufacturing a
corrugated expandable tubular. In step 3-1, corrugated sections are formed on the
tubular using a hydroforming process. In step 3-2, the overall diameter of the tubular

IS reduced. In step 3-3, the tubular is heat treated.

In one embodiment, the expandable tubular may comprise unitary structure. An
exemplary unitary structure is a single joint of tubular. Multiple joints of expandable
tubular may be connected to form a string of expandable tubular. In another
embodiment, the unitary structure may comprise a continuous length of expandable

tubular that can be stored on a reel. In operation, the corrugated portions may be
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formed on the expandable tubular as it unwinds from the reel. Additionally, the free
end of the expandable tubular having the corrugated portions may be wound onto

another reel.

Figure 4 shows a corrugated tubular 100 disposed in a wellbore 105. The
expandable tubular 100 is particularly useful in sealing a highly permeable section of
the wellbore. The tubular 100 may be run in using a working string connected to the
tubular 100. The tubular 100 may include a shoe disposed at a lower portion and a
seal disposed at an upper portion between the tubular and the work string. The shoe
includes a seat for receiving a hydraulic isolation device such as a ball or a dart. The
seal is preferably fabricated from a pliable material to provide a fluid tight seal between

working string and the tubular 100.

To reform the tubular 100, a ball is dropped into the work string and lands in the
seat of the shoe, thereby closing off the shoe for fluid communication. Thereatfter,
pressurized fluid is introduced into the tubular 100 to increase the pressure inside the
tubular 100. As pressure builds inside the tubular 100, the corrugated section 120
begins to reform or unfold from the folded diameter. Figure 5 shows the tubular 100
after it has been hydraulically reformed. Although the corrugated section 120 has
reformed, it can be seen that the uncorrugated sections 130 are substantially
unchanged. However, it must be noted that, in some cases, the uncorrugated sections

130 may undergo some reformation or expansion due to the fluid pressure.

After hydraulic reformation, an expansion tool 150 may be used to expand the
uncorrugated sections 130, or upset portions shown in Figure 6, and the reformed
corrugated portions. Figure 6 is a schematic drawing of an embodiment of the
expansion tool 150. As shown, the expansion tool 150 includes an expander member
155 and a guide 160. Preferably, the guide 160 has an outer diameter that is about
the same size as the inner diameter of the upset portions. Also, the guide 160 Is
adapted to contact at least one upset portion of the tubular 100 during expansion. As
shown in Figure 6, the guide 160 is in contact with the upset portion that is adjacent to

the upset portion to be expanded. In this respect, the guide 160 may interact with the
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upset portion to provide centralization and stabilization for the expansion tool 150
during the expansion process. In this manner, the tubular 100 may be expanded to

provide a substantially uniform inner diameter, as shown in Figure 7.

It is contemplated that any suitable expander member known to a person of
ordinary skill in the art may be used to perform the expansion process. Suitable
expander members are disclosed in U.S. Patent No. 6,457,532; U.S. Patent No.
6708767; U.S. Patent Application Publication No. 2003/0127774; U.S. Patent
Application Publication No. 2004/0159446; U.S. Patent Application Publication No.
2004/0149450; International Application No. PCT/GB02/05387; and U.S. Patent
Application Serial No. 10/808,249, filed on March 24, 2004, which patents and
applications are herein incorporated by reference in their entirety. Suitable expander
members include compliant and non-compliant expander members and rotary and
non-rotary expander members. Exemplary expander members include roller type and

cone type expanders, any of which may be compliant or non-compliant.

In one embodiment, shown in Figure 8, a rotary expander member 500 includes
a body 502, which is hollow and generally tubular with connectors 504 and 506 for
connection to other components (not shown) of a downhole assembly. The
connectors 504 and 506 are of a reduced diameter compared to the outside diameter
of the longitudinally central body part of the tool 500. The central body part 502 of the
expander tool 500 shown in Figure 8 has three recesses 514, each holding a
respective roller 516. Each of the recesses 514 has parallel sides and extends radially
from a radially perforated tubular core (not shown) of the tool 500. Each of the
mutually identical rollers 516 is somewhat cylindrical and barreled. Each of the rollers
516 Is mounted by means of an axle 518 at each end of the respective roller 516 and
the axles are mounted in slidable pistons 520. The rollers 516 are arranged for
rotation about a respective rotational axis that is parallel to the longitudinal axis of the
tool 500 and radially offset therefrom at 120-degree mutual circumferential separations
around the central body 502. The axles 518 are formed as integral end members of
the rollers 516, with the pistons 520 being radially slidable, one piston 520 being

slidably sealed within each radially extended recess 514. The inner end of each piston

10
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520 is exposed to the pressure of fluid within the hollow core of the tool 500 by way of
the radial perforations in the tubular core. In this manner, pressurized fluid provided
from the surface of the well, via a working string 152, can actuate the pistons 520 and
cause them to extend outward whereby the rollers 516 contact the inner wall of the

tubular 100 to be expanded.

In some instances, it may be difficult to rotate the guide 150 against the upset
portion. As a result, the expander member 155 may experience drag during rotation.
In one embodiment, the guide 160 may be equipped with a swivel 165 to facilitate
operation of the expander member 155. As shown, the swivel 165 comprises a tubular
sleeve for contacting the upset portion. In this respect, the expander member 155 is
allowed to rotate freely relative to the tubular sleeve, while the tubular sleeve absorbs
any frictional forces from the upset portions. In another embodiment, the swivel may
be used to couple the expander member and the guide. In this respect, the guide and

the expander member may rotate independently of each other during operation.

In another embodiment, a seal coating may be applied to one or more outer
portions of the expandable tubular. The seal coating ensures that a fluid tight seal Is
formed between the expandable tubular and the wellbore. The seal coating also
guards against fluid leaks that may arise when the expandable tubular is unevenly or
incompletely expanded. In the preferred embodiment, the seal coating is applied to an
outer portion of the corrugated portion. Exemplary materials for the seal coating

include elastomers, rubber, epoxy, polymers, and any other suitable seal matenal

known to a person of ordinary skill in the art.

Figure 9 shows another embodiment of the expander tool 250. In this
embodiment, the expander tool 250 is adapted to perform a multi-stage expansion
process. The expander tool 250 is configured with two sets of rollers 201, 202 for
expanding the upset portions 230 incrementally. As shown, the first set of rollers 201
has partially expanded the upset portion 230, and the second set of rollers 202 is
ready to expand the remaining upset portion 230. Preferably, the two sets of rollers

201, 202 are positioned sufficiently apart so that only one set of rollers are engaged

11
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with the tubular 200 at any time. In this respect, the torque required to operate the
rollers 201, 202 may be minimized. In another embodiment, the expander tool 250 Is
provided with a guide 260 adapted to engage one or more upset portions. A guide
260 that spans two upset portions may provide additional stability to the expander

member 255 during operation.

In another embodiment, the non-corrugated portions 330 maybe partially
expanded, as shown in Figure 10. In Figure 10, some of the uncorrugated portions
330 remain unexpanded. Alternatively, the uncorrugated portions 330 may be
expanded such that the inner diameter is partially increased but still less than the inner

diameter of the reformed corrugated portions 320.

In one embodiment, the unexpanded or partially expanded uncorrugatead
portions 330 may provide a locating point for a downhole tool 340, as illustrated In
Figure 11. Exemplary downhole tools include a packer, a seal, or any downhole tool
requiring a point of attachment. In another embodiment, the unexpanded or partially
expanded uncorrugated portions 330 may be used to install a casing patch 3495, as
illustrated in Figure 12. The casing patch 345 may be installed to seal off any leaks in

the casing 320.

Figure 13 shows another embodiment of an expansion tool 350. In this
embodiment, the expander member 355 comprises a cone type expander. The cone
type expander may be a fixed or expandable expansion cone. In another
embodiment, the cone type expander may be a compliant or non-compliant cone. A
suitable compliant expansion cone is disclosed in U.S. Patent Application Publication
No. 2003/0127774. An exemplary compliant cone type expander is illustrated in
Figure 14. In Figure 14, the expander 400 is illustrated located within a section of liner
402 which the expander 400 is being used to expand, the illustrated section ot liner

402 being located within a section of cemented casing 404.

As shown, the expander 400 features a central mandrel 406 carrying a leading

sealing member in the form of a swab cup 408, and an expansion cone 410. The

12
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swab cup 408 is dimensioned to provide a sliding sealing contact with the inner
surface of the liner 402, such that elevated fluid pressure above the swab cup 408
tends to move the expander 400 axially through the liner 402. Furthermore, the
elevated fluid pressure also assists in the expansion of the liner 402, in combination

with the mechanical expansion provided by the contact between the cone 410 and the
liner 402.

The cone 410 is dimensioned and shaped to provide a diametric expansion of
the liner 402 to a predetermined larger diameter as the cone 410 is forced through the
liner 402. However, in contrast to conventional fixed diameter expansion cones, the
cone 410 is at least semi-compliant, that is the cone 410 may be deformed or
deflected to describe a slightly smaller diameter, or a non-circular form, in the event
that the cone 410 encounters a restriction which prevents expansion of the liner 402 to
the desired larger diameter cylindrical form. This is achieved by providing the cone
410 with a hollow annular body 412, and cutting the body 412 with angled slots 414 to
define a number, in this example six, deflectable expansion members or fingers 416.
Of course the fingers 416 are relatively stiff, to ensure a predictable degree of
expansion, but may be deflected radially inwardly on encountering an immovable

obstruction.

The slots 414 may be filled with a deformable material, typically an elastomer,

or may be left free of material.

In another embodiment, the expandable tubular 500 may be used to isolate one
or more zones in the wellbore 505. Figure 15 shows an expandable tubular 500
having corrugated portions 520 and uncorrugated portions 530 disposed In the
wellbore 505. Additionally, one or more apertures may be formed in the uncorrugated
portion 530 of the expandable tubular 500 for fluid communication with the wellbore.
The apertures allow formation fluids to flow into expandable tubular 500 for transport
to the surface. As shown in Figure 15, slots 550 are formed on the uncorrugated
portion 530. The slots 550 may be sized to filter out unwanted material. Further, the

slots 550 may be surrounded by a filter medium such as a screen or a mesh. Further,

13
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the slots 550 may be surrounded by a shroud to protect the filter medium. In this
respect, the expandable tubular is adapted to regulated the flow of matenal
therethrough. An exemplary shroud is an outer sleeve having one or more apertures.
Another suitable shroud may comprise an outer sleeve adapted to divert the fluid flow
such that the fluid does not directly impinge on the filter material. Although a slot is
shown, it is contemplated that other types of apertures, such as holes or perforations,

may be formed on the expandable tubular.

In operation, the expandable tubular 500 is manufactured by forming one or
more slots 550 on the uncorrugated portions 530 of the expandable tubular 500, as
shown in Figure 15. The outer surface of the corrugated portions 520 may include a
seal to insure a fluid tight seal between the corrugated portions 520 and the wellbore
505. Seals suitable for such use include elastomers, rubber, epoxy, polymers. The
expandable tubular 500 is positioned in the wellbore 505 such that slots 550 are
adjacent a zone of interest in the wellbore 505. Further, two corrugated portions 520
are positioned to isolate the zone of interest upon reformation. In the preferred
embodiment, a hydraulic conduit 555 having one or more outer seals 560 is lowered
into the wellbore 505 along with the expandable tubular 550, as shown in Figure 16.
The outer seals 560 are adapted and arranged to selectively hydraulically reform
corrugated portions 520 of the expandable tubular 500. In Figure 16, the outer seals
560 are positioned to hydraulically reform the corrugated portions 520 above and
below the uncorrugated portion 530 containing the slots 550. Pressurized fluid is then
supplied through a port to expand the corrugated portions 520 of the expandable
tubular 500. The outer seals 560 keep the pressurized fluid within the corrugated
portions 520, thereby building the pressure necessary to reform the corrugated
portions 520. Figure 17 shows the expandable tubular 500 after hydraulic reformation
and removal of the hydraulic conduit 555. It can be seen that the reformed portions of
the corrugated portion 520 sealingly contact the wellbore 505, thereby isolating a zone
of interest for fluid communication with the slots 550 of the uncorrugated portion 530.
In another embodiment, the uncorrugated portion 530 including the slots 550 may be

expanded to increase the inner diameter of the expandable tubular 500.

14
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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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We claim:

1. A method for manufacturing an expandable tubular, comprising:
forming a plurality of corrugated portions on the expandable tubular, and

separating adjacent corrugated portions by an uncorrugated portion.

2. The method of claim 1, wherein the plurality of corrugated portions are formed

using a hydroforming process.

3. The method of claim 1, further comprising reforming the expandable tubular to

an uniform outer diameter.

4. The method of claim 3, wherein the expandable tubular is drawn through a die.
5. The method of claim 3, further comprising heat treating the expandable tubular.
0. The method of claim 1, wherein the plurality of corrugated portions are axially

separated by the uncorrugated portions.

/. The method of claim 1, further comprising applying a seal coating on an outer

portion of the expandable tubular.

8. The method of claim 7, wherein the outer portion comprises a corrugated
portion.
9. The method of claim 1, further comprising forming an aperture in the

uncorrugated portion.

10. The method of claim 9, further comprising selectively reforming one or more

corrugated portions.

16
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11. The method of claim 1, further comprising reducing an outer diameter of the

expandable tubular after forming the corrugated portions.

12. The method of claim 1, further comprising forming an aperture Iin the

5 uncorrugated portion.

13. The method of claim 1, further comprising surrounding the aperture with a filter

medium.

10  14. The method of claim 1, further comprising surrounding the aperture with a

shroud.

15. A method of completing a well, comprising:

providing a unitary structure having a plurality of corrugated portions separated

15 by an uncorrugated portion;
selectively reforming the plurality of corrugated portions using fluid pressure;

and
expanding the uncorrugated portion using mechanical force.

20 16. The method of claim 15, wherein an expansion tool is used to expand the

uncorrugated portion.

17. The method of claim 16, further comprising stabilizing the expansion tool during

expansion.

25
18. The method of claim 17, wherein the expansion tool is stabilized by the

uncorrugated portion.

19. The method of claim 18, wherein the expansion tool comprises a guide for

30 engaging the uncorrugated portion.
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20. The method of claim 16, wherein the expansion tool comprises a rotary

expander member.

21. The method of claim 16, wherein the expansion tool further comprises a swivel.

22. The method of claim 16, further comprising expanding the reformed corrugatea

portions.

23. The method of claim 15, further comprising providing an aperture In the

uncorrugatea portion.

24. The method of claim 23, further comprising surrounding the aperture with a filter

medium.

25. The method claim 15, wherein the unitary structure comprises a single joint of

tubular.

26. The method of claim 15, wherein the unitary structure comprises a continuous

length of tubular.

27. A method of completing a well, comprising:
forming an expandable tubular, comprising:
forming a first corrugated portion; and
forming a second corrugated portion, wherein the first and second
corrugated portions are separated by an uncorrugated portion; and
reforming the first and second corrugated portions to a diameter greater than

the uncorrugated portion.

28. The method of claim 27, wherein the first and second corrugated portions are

formed using a hydroforming process.

18
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29. The method of claim 28, further comprising reforming the expanding tubular
such the corrugated portions and the uncorrugated portion have substantially the

same diameter.

30. The method of claim 27, further comprising heat treating the expandable

tubular.

31. The method of claim 27, further comprising expanding the uncorrugated portion.

32. The method of claim 31, wherein the uncorrugated portion is expanded using

mechanical force.

33. The method of clam 27, further comprising sealing off fluid communication

through an annular area formed between the tubular and the well.
34. An expandable tubular, comprising:
a unitary structure having a plurality of corrugated portions, wherein adjacent

corrugated portions are separated by an uncorrugated portion.

35. The expandable tubuiar of claim 34, wherein the corrugated portions and the

uncorrugated portion have substantially the same outer diameter.

19
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