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| Abstract of the Disclosure
[0141] One or more subterranean zones are isolated from one or more other
- subterranean zones using a combination of solid tubulars and perforated tubulars.
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ISOLATION OF SUBTERRANEAN ZONES

Cross Reference to Related Applications

[0001] This applicatioh is a continuaﬁon-in~pért of U.S. patent application serial
number 09/969,922, attorney docket number 25791.69, filed on 10/3/2001, which
issued as U.S. Patent No. 6,634,431, which was a continuation-in-part of U.S.
patent application serial number 09/440,338, attorney docket number 25791.9.02,
filed on 11/15/1999, which issued as U.S. Patent No. 6,328,1 13, which claimed the
benefit of the filing date of U.S. provisional patent application serial number
60/108,558, attorney docket number 25791.9, filed on 11/1 6/1‘998, the disclosures ,
of which are incorporated herein by reference. |

[0002] The present application is related to the following: (1) U.S. patent
application serial no. 09/454,139, attorney docket no. 25791.03.0_2, filed on
12/3/1999, (2) U.S. patent application serial no. 09/510,913, attorney docket no.
25791.7.02, filed on 2/23/2000, (3) U.S. patent applicatio'n serial no. 09/502,350,
attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. paient application
serial no. 09/440,338, attorney docket no. 25791.9.02, filed on 11)15/1 999, (5) U.S.
patent applibation serial no. 09/523,460, attorney docket no. 25791.11.02, filed on
3/10/2000, (6) U.S. patent application serial no. 09/512,895, attorney docket no.
25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 09/511,941,
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application
serial no. 09/588,946, attorney docket no. 257:91'.17,.02, filed on 6/7/2000, (9) U.S.
patent application serial no. 09/559,122, attorney docket no. 25791.23.02, filed on
4/26/2000, (10) PCT patent application serial no. PCT/USOO/1.8635, attorney
docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent application
serial no. 60/162,671, attorney docket no. 25791.27, filed on 1111/1999, (12) U.S.
provisional patent application serial no. 60/154,047, attorney docket no. 25791.29,
filed on 9/1 6/1999, (13) U.S. provisional patent application serial no. 60/1 59,082,
attorney docket no._25791.34, filed on 10/12/1999, (14) U.S. provisional patent
application serial no. 60/159,039', attorney docket no. 25791.36, filed on
10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney
docket no. 25791.37, filed on 10/12/1999, (16) U.S. provisional patent application
serial no. 60/212,359, attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S.
provisional patent application serial no. 60/165,228, attorney docket no. 25791.39,
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filed on 11/12/1999, (18) U.S. provisional patent application serial no. 60/221,443,
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional' patent
application serial no. 60/221,645, attorney docket no. 25791.48, filed on 7/28/2000,
(20) U.S. provisional patent application serial no. 60/233,638, attorney docket no.
25791.47, filed on 9/18/2000, (21) U.S. provisional patent application serial no.
60/237,334, attorney docket no. 25791.48, filed on 10/2/2000,.(22) J.S. prOVisionaI
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on
- 2/20/2001; (23) U.S. provisional patent application serial no. 60/262,434, attorney
docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional patent'appIiCation
serial no. 60/259,486, attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S.
prdvisional patent application serial no. 60/303,740, attorney docket no. 25791.61, -
filed on' 7/6/2001; (26) U.S. provisional patent application serial no. 60/313,453,
attorney docket no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent
application serial no. 60/317,985, attorney docket no. 25791.67, filed bn 9/6/2001;
and (28) U.S. provisional patent application serial no. 60/318,386, attorney docket
no. 25791.67.02, filed on 9/10/2001, the disclosures of which are Incorporated
herein by reference. ' '
Background of the Invention .
[0003] This invention relates generally to oil and gas exploration, and in
‘particular to Isolating certain subterranean zones to facilitate oil and gas
exploration. '
[0004] During oil exploration, a wellbore typically traverses a number of zones
within a subterranean formation. Some of these subterranean zones will produce
oil and gas, while others will not. Further, it is often ‘necessary to isolate
subterranean zones from one another in order to facilitate the exploration for and
production of oil and gas. Existing methods for isolating subterranean produétion '
zones in order to facilitate the exploration for and production of oil and gas are
complex and expensive. ' '
[0005] The present invention is directed to overcoming one or more of the
limitations of the existing processes for isolating subterranean zones during oil and

gas exploration.
Summary of the Invention

[0006] According to one aspect of the present invention, an apparatus is

provided that includes a zonal isolation assembly including: one or more solid
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tubular members, each solid tubular member inciuding one or more external seals;
and one or more perforated tubular members coupled to the solid tubular members;
and a shoe coupled to the zonal isolation assembly. One or more of the perforated
tubular members include an elastic'sealing' member coupled to the perforated
tubular member and covering one or more of the perforations of the perforated
tubular member. _
[0007] According to another aspect.of the present invention, an apparatus is
provided that includes a zonal isolation assembly including one or more primary
solid tubulars, each primary solid tubular including one or more external seais; n
perforated tubulars coupled to the primary solid tubulars; and n-1 iIntermediate solid
tubulars coupled to and interleaved among the perforated tubulars; each
intermediate solid tubular including one or more external seals; and a shoe coupled
to the .zonal Isolation assembly. One or more of the perforated tubular members
include an elastic sealing member coupled to the perforated tubular member and
~ covering one or more of the perforations of the perforated tubular member.
[0008] According to another aspect of the present invention, a method of
isolating a first subterranean zone from a second subterranean zone in a wellbore
is provided that includes positioning one or more primary eolid tubulars within the
wellbore, the primary solid tubulars traversi'ng the first subterranean zone,
positioning one or more perforated tubulars within the wellbore, the perforated
~ tubulars travefsing the second subterranean zone, fluidicly cOupli'ng the perforated
tubulars and the primary solid tubulars, preventing the passage of fluids from the
first subterranean zone to the second subterranean zone within the wellbore
external to the solid and perforated tubulars, and covering one or more of the
' perforations of one or more of the perforated tubular members using an elastic
sealing member.
[0009] According to another aspect of the present invention, a method of
extracting materials from a producing subterranean zone in a wellbore, at ieast a
portion of the wellbore including a casing s provided that includes positioning one
or more primary solid tubulars within the wellbore, fluidicly coupling the primary
solid tubulars with the casing, positioning one or 'more perforated tubulars within the
wellbore, the perforated tubulars traversing the producing subterranean zone,
fluidicly coupling the perforated tubulars with the primary solid tubulars, fluidicly

isolating the producing subterranean zone from at least one other subterranean
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zone within the wellbore, fluidicly coupling at least one of the perforated tubulars
with the producing subterranean zone, and covering one or more of the
perforations of one or more of the perforated tubular members using an elastic
sealing member.

[0010] According to another aspect of the present invention, an apparatus is
provided that includes a subterranean formation including a wellbore, 3 zonal
isolation assembly at least partially positioned within the wellbore including: one or
more solid tubular members, each solid tubular member including one or more
external seals, and one or more perforated tubular members coupled to the solid
tubular members, and a shoe positioned within the wellbore coupled to the zonal |
isolation assembly. At least one of the solid tubular members and the perforated
tubular members are formed by a radial expansion process performed within the
wellbore, and one or more of the perforated tubular members include an elastic '
sealing member coupled to the perforated tubular member and covéring one or
more of the perforations of the perforated tubular member. -

[0011] According to another aspect of the present invention, an apparatus Is
provided that includes a subterranean formation including a Wellbore, a zonal
isolation assembly positioned within the welibore including: one or more primary
solid tubulars, each primary solid tubular including one or more external Seals, n
perforated tubulars positioned coupled to the primary solid tubulars, and n-1
intermediate solid tubulars coupled to and interleaved among the perforated
tubulars, each intermediate solid tubular including one or more external seals, and
a shoe coupled to the zonal isolation assembly. At least one of the primary solid
tubulars, the perforated tubulars, and the'intermediate solid tubulars are formed by
a radial expansion process performed within the wellbore, and one or more of the
perforated tubular members include an elastic' sealing member coUpIed {o the
perforated tubular member and covering one or more of the perforations of the
perforated tubular member. ’ l '
[0012]  According to ahother aspect of the present invention, a method of
isolating a first subterranean zone from a second subterranean zone in a wellbore
is provided that includes positioning one or more primary solid tubulars within the
wellbore, the primary solid tubulars traversing the first. subterranean zone,
positioning one or more perforated tubulars within the wellbore, the perforated

tubulars traversing the second subterranean zone, radially expanding at least one
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of the primary solid tubulars and perforated tubulars within the wellbore, 'fluidicly'
coupling the perforated tubulars and the primary solid tubulars, -preventi'ng the
passage of fluids from the first subterranean zone to the second subterranean zone
within the wellbore external to the primary solid tubulars and perforated tubulars,
~ and covering one or more of the perforations of one or more of the perforate'd
tubular members using an elastic sealing member. . -
[0013] According to another aspect of the present invention, a method of
extracting materials from a producing subterranean zone in a wellbore, at least a
portion of the wellbore including a casing, is provided that includes pt)sitioning one
or more primary solid tubulars within the wellbore, positioning one or more
perforated tubulars within the wellbore, the perforated tubulars traversing the
producihg subterranean zone, radially expanding at least one of the pvrimary' solid
tubulars and the perforated tubulars within the wellbore, fluidicly coupling the
primary solid tubulars with the casing, fluidicly coupling the perforated tubulars with
the primary solid tubulars, fluidicly isolating the producingﬂsubterranean zone from
at least one other subterranean zone within the wellbore, fluidicly coupling at least
one of the perforated tubulars with the producing subterranean zone, and covering
one or more of the'perforations of one or more of the perforated-tubUlar_members
using an elastic sealing member. B
[0014] According to another aspect of the present invention, an apparatus is
provided that includes a subterranean formation including a wellbore, a zonal
isolation assembly positioned within the wellbore including: n solid tubular members
positioned within the wellibore, each solid tubular member including one or more
external seals, and n-1 perforated tubular members positioned within the wellbore
coupled to and interleaved among the solid tubular members, and a shoe
positioned within the wellbore coupled to the zonal isolation assembly. One or
more of the perforated tubular members include a tubular elastic sealing member
coupled to the perforated tubular member and covering one or more of the
perforations of the perforated tubular member. '
[0015] According to another aspect of the present ihven’tion, a system for
isolating a first subterranean zone from a second subterranean zone in a wellbore '
is provided that includes means for positioning one or more primary solid tubulars
within the wellbore, the primary solid tubulars traversing the first subterranean

zone, means for positioning one or more perforated tubulars within the wellbore,
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the perforated tubulars traversing the second subterranean zone, means for
fluidicly coupling the perforated tubulars and the primary solid tubulars, means for
preventing the passage of fluids from the first subterranean zone to the second
subterranean zone within the wellbore externél to the primary solid tubulars and the
perforated tubulars, and means for sealing one or more of the perforations of one
or more of the perforated tubular members. :
[0016] According to another aspect of the present invention, a system for
‘extracting materials from a producing subterranean zone in a wellbore, at least a
portion of the wellbore inciuding a casing, is provided that includes means for
positioning one or more primary solid tubulars within the wellbore, means for
fluidicly coupling'the' primary solid tubulars with the casing, means for positioning '
_one or more perforated tubulars within the wellbore, the perforated tubulars
traveréing the producing subterranean zone, means for fluidicly coiupling the
perfoi'ated tubulars with the primary solid tubulars, means for fluidicly isolating the
producing subterranean zone from at least one other subterranean zone within the
wellbore, means for fluidicly coupling at least one of the perforated tubulars with the
producing subterranean zone, and means for sealing one or more of the
perforations of one or more of the perforated tubular members using an elastic
sealing member. ' |
[0017] According to another aspect of the present invention, a system for
isolating a first subterranean zone from a second subterranean zone in a wellbore
is provided that includes means for positioning one or more primary solid tubulars
within the wellbore, the primary solid tubulars traversing the first subterranean
zone, means for positioning one or more perforated tubulars within the wellbore.
' the perforated tubulars traversing the second subterranean zone, means for radially
expanding at least one of the primary solid tubulars and perforated tubulars within
the wellbore, means for fluidicly coupling the perforated tubulars and the primary
solid tubulars, means for preventing the passage of fluids from the first
subterranean zone to the second subterranean zone within the wellbore external to
the primary solid tubulars and perforated tubulars, and means for sealing one or
more of the perforations of one or more of the perforated tubular members using an
elastic sealing member. '
[0018] According to another aspect of the present invention, a system for

extracting materials from a producing subterranean zone in a wellbore, at least a
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portion of the wellbore including a casing, is provided that includes means for
positioning one or more primary solid tubulars within the wellbore, means for
positioning one or more perforated tubulars within the wellbore, the perforated
tubulars traversing the p'roducing subterranean zone, means for radially expanding
at least one of the primary solid tubulars and the perforated tubulars within the
wellbore, means for fluidicly coupling the primary solid tubulars with the Casi_ng,
means for fluidicly coupling the perforated tubulars with the solid tubulars, means
for fluidicly Isolating the producing subterranean zone from at least one other
subterranean zone within the wellbore, means for fluidicly coupling at least o'ne of
the perforated tubulars with the producing subterranean zone, and means for
sealing one or more of the perfofations of one or more of the perforated tubular
membefs using an elastic sealing member. '

[0019] According to another aspect of the present invention, a system for
isolating subterranean zones traversed by a wellbore is provided that includes a
tubular support member defining a first passage, a tubular-expansion cone defining
a second passage fluidicly coupled to the first passage coupled to an end of the
tubular support member and comprising a tapered end, a tubular liner coupled to
and supported by the tapered end of the tubular expansion cone, and a shoe
defining a valveable passege coupled to an end of the tubular liner. The tubular
liner includes one or more expandable tubular members that each include: a
tubular body comprising an intermediate portion and first and second expanded '
end portions coupled to opposing ends of the intermediate portion, and a sealing
member coupled to the exterioi' surface of the intermediate portion, and one or
more perforated tubular members coupled to the expandable tubular members.
The inside diameters of the perforated tubular members are greater than or equal
to the outside diameter of the tubular expansion cone. ‘ '

[0020] According to 'another aspect of the present invention, a method of
isolating subterranean zones traversed by a wellbore is provided that includes
positioning a tubular liner within the welibore, and radially expanding one or more
discrete portions of the tubular liner into engagement with the wellbore. The tubular
liner includes a plurality of tubular members, and one or more of the tubular
members are radially expanded into engagement with the wellbore and one or
more of the tubular members are not radially expanded-into engagement with the

wellbore. The tubular liner includes one or more expandable tubular members that.

7



CA 02473476 2004-07-12

25791.292

each include: a tubular body comprising an intermediate portion and first and
second expanded end portions coupled to opposing ends of the intermediate
portion, and a sealing member coupled to the exterior surface of the intermediate
portion, and one or more perforated tubular members coupled to the expandable
~ tubular members. The inside diameters of the perforated tubular members are
greater than or equal to the'maximum inside diameters of the expandable tubular
members. ' ' ' . .
[0021] According to another aspect of the present invention, an apparatus for
- -isola.ting_ subterranean zones is provided that includes a subterranean formation
defining a borehole, and a tubular liner positioned in and coupled to the borehole at
one or more discrete locations. The tubular liner includes a plurality of tubular
members, and one or more of the tubular members a're radially expanded into
. engagément with the borehole and one or more of the tubular members are not
radial'ly expanded into engagement with the borehole. The tubular liner is coupled
- to the borehole by a process that includes positioning the tubular liner within the
borehole, and radially expanding one or more discrete portions of the tubular liner
into engagement with the borehole. |
[0022] According to another aspect of the present inventibn, a method of sealing
an annulus between a wellbore and a tubular member positioned within the
wellbore is prov‘idedth‘at includes couplihg a swellable elastomeric material to the
~exterior of the tubular member that swells in the presence of fluidic materials to
sea.lingly engage the wellbore. '
' Brief Description of the Drawings
[0023] FIG. 1 is a fragmentary cross-sectional view illustrating the isolation of
subterranean zones. '
[0024] Fig. 2a is a cross sectional illustration of the placement of an illustrative
embodiment of a system for isolating subterranean zones within .a borehole.
[0025] Fig. 2b is a cross seCtional lllustration of the system of Fig. 2a during the
[injection of a fluidic material into the tubular support member.
[0026] Fig. 2c is.a cross sectional illustration of the system of Fig. 2b wh.ile
pulling the tubular expansion cone out of the wellbore.
[0027] ' Fig. 2d is a croSs sectional illustration of the system of Fig. 2c after' the

tubular expansion cone has been completely pulled out of the wellbore.
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[0028] Fig. 3 is a cross sectional illustration of an illustrative embodiment of the

expandable tubular members of the system of Fig. 2a.
[0029] Fig. 4 is a flow chart illustration of an illustrative embodiment of a method

for manufacturing the expandable tubular member of Fig. 3.
[0030] Fig.S5alisa cross sectional illustration of an illustrative embodiment of the

upsettmg of the ends of a tubular member.

[0031] Fig.Sbis a cross sectional illustration of the expandable tubular member
of Fig. 5a after radially expanding and plastically deforming the ‘ends of the

expandable tubular member. ' ' '

[0032] Fig. 5S¢ is a cross sectional illustration of the expandable tubular member _

of Fig. 5b after forming threaded connections on the ends of the expandable tubular

membef.

[0033] Fig. 5d is a cross sectional illustration of the expandable tubular member

of Fig. 5¢ after coupling sealing members to the exterior surface of the intermediate

unexpanded portion of the expandable tubular member.
[10034] Fig. 6 is a cross-sectional illustration of an exemplary embodiment of a

tubular expansion cone. ,
[0035] Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a

tubular expansion cone.
[0036] Fig. 8a is a fragmentary cross-sectional illustration of an exemplary
embodiment of a perforated tubular member that includes an elastic tubular sealihg '
member coupled to the perforated tubular member. . '

[0037] Fig. 8b is a fragmentary cross-sectional illustration of the perforated

tubular member of Fig. 8a after the swelling of the sea!ing member.
Detailed Description of the lllustrative Embodiments

[0038] An apparatus and method for isolating one or more subterranean zones
from one or more other subterranean zones is provided. The apparatus and
method permits a producin_g zone to be isolated from a -nonprodudng Zone using a
combination of solid and slotted tubulars. In the production mode, the teachings of
the present disclosure may be used in combination with c'onve'ntional, well known,
production completion equipment and methods using a series of packers, solid
tubing, perforated tubing, and sliding sleeves, .which will be inserted into the
disclosed apparatus to permit the commingling and/or isolation of the subterranean

zones from each other.
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[0039] Referring to Fig. 1, a wellbore 105 ihcluding a casing 110 are positioned
in a subterranean formation 115. The subterranean formation 115 includes a
number of prodUctive and non-productive zones, including a water zone 120 and a
~ targeted \oiI' sand zone 125. During exploratibn of the subterranean formation 115,
- the wellbore 105 may be extended in a well known mari_ner to traverse the various
productive and non-productive zones, including the water zone 120 and the
targeted oil sand zone 125. ; | '
| [0040] In a preferred embodiment, in order to fluidicly isolate the water zone 120
from the targeted oil sand zone 125, an apparatus 130 is provided that includes
one or more sections of solid casing 135, one or more external seals 140, one or
more sections of slotted'casihg 145, one or more intermediate sections of solid
. casing 150, and a solid shoe 155. _
. [004,1]" The solid casing 135 may provide a fluid conduit that transmits fluids and
other materials from one end of the solid casing 135 to the other end of the solid
casing 135. The solid casing 135 may comprise any number of conventional
commercially available sections of solid tubular casing such as, for example, oilfield
tubulars fabricated from chromium steel or'fiberglass. In a preferred embodiment,
- the solid casing 135 comprises oiifield tubulars available from various foreign and
‘domestic steel mills. '
[0042] The éolid casing 135 is preferably coupled to the casing 110. The solid
casing 135 may be coupled to the casing 110 using any number of conventional
commercially available processes such as, for example, welding, slotted and
expandable connectors, or expandable solid connectors. In a preferred
embodiment, the solid casing 135 is coupled to the casing 110 by using
' expandable solid connectors. The solid casing 135 may comprise a plurality of
such solid casing 135. ' '
[0043] The solid casing 135 is preferably coupled to one more of the slotted
casings 145. The solid casing 135 may be coupled to the slotted casing 145 using
“any number of conventional commercially available processes such as, for
example, welding, or slotted and expandable connectors. In a preferred '
embodiment, the solid casmg 135 Is coupled to the slotted casing 145 by'
expandable solid connectors. |
[0044] In a preferred embodiment, the casing 135 includes one more valve
members 160 for controlling the flow of fiuids and other materials within the interior
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region of the casing 135. In an alternative embodiment, during the production
mode of operation, an internal tubular string with various arrangements of packers,
perforated tubing, sliding sleeves, and valves may be employed within the
apparatus to provide various options for commingling and isociating subterranean
zones from each other while providing a fluid path to the surface.
[0045] In a particularly preferred embodiment, the casing 135 is placed into the
wellbore 105 by expanding the casing 135 in the radial direction into intimate
‘contact with the interior walls of the wellbore 105. The casing 135 may be
~ expanded In the radial direction using any number of conventional commercially
available methods.
- [0046] The seals 140 prevent the passage of fluids and other materialswithin
the annular region 165 between the solid casings 135 and 150 and the wellbore
105. The seals 140 may comprise any number of conventional commercially
avallable sealing materials suitable for sealing a casing in a wellbore such as, for
_'example, lead, rubber or epoxy. In a preferred embodiment, the seals 140
comprise Stratalok epoxy material available from Halliburton Energy Services. The
slotted casing 145 permits fluids and other materials to pass into and out of the
interior of the slotted casing 145 from and to the annulér region 165. . In this
' manner, oil and gas may be produced from a producing subterranean zone within a
subterranean formation. The slotted casing 145 may comprise any number of
~ conventional commercially available sections of slotted tubular casing. In a
preferred embodiment, the slotted casing 145 comprises expandable slotted tubular
casing available from Petroline in Abeerdeén, Scotland. In a particularly preferred
embodiment, the slotted casing 145 comprises expandable slotted sandscreen
tubular casing available from Petrolme In Abeerdeen, Scotland.
[0047] The slotted casing 145 is preferably coupled to one or more sohd casing
135. The slotted casing 145 may be coupled to the solid casing 135 usung any
number of conventional commercially available processes such as, for example,
-welding, or slotted or solid expandable connectors. In a preferred embodiment,
the slotted casing 145 is coupled to the solid casing 135 by expandable solid
connectors. \ | '
[0048] The slotted casing 145 is preferably coupled to one or more intermediate
solid casings 150. The slotted casing 145 may be coupled to the intermediate solid
casing 150 using any number of conventional commercially available processes

11
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such as, for example, welding or expandable solid or slotted connectors. In a
preferred embodiment, the slotted casing 145 is coupled to the intermediate solid
casing 150 by expandable solid connectors. |

[0049] The last slotted casing 145 is preferably coupled to the shoe 155. The
last slotted casing 145 may be coupled to the shoe 155 using any number of
conventional commercially available processes such as, for example, welding or
expandable solid or slotted connectors. In a preferred embodiment, the last slotted
casing 145 is coupled to the shoe 155 by an expandable solid connector.

[0050] In an alternative embodiment, the shoe 155 is coupled directly to the last
one of the intermediate solid casings 150.

[0051]  In a preferred embodiment, the slotted casings 145 are positioned within
the wellbore 105 by expanding the slotted casings 145 in a radial direction into
intimate contact with the interior walls of the wellbore 105. The slotted casings 145
may be expanded in a radial direction using any number of conventional
commercially available processes. '

[0052] The intermediate solid casing 150 permits fluids and other materials to
pass between adjacent siotted casings 145. The intermediate solid casing 150
may comprise any number of conventional commercially available sections of solid
tubular casing such as, fof example, oilfield tubulars fabricated from chromium steel
or fiberglass. In a preferred embodiment, the intermediate solid casing 150
comprises oilfield tubulars available from foreign and domestic steel mills. '
[0053] The intermediate solid casing 150 is preferably coupled to one or more
sections of the slotted 'casing 145. The intermediate solid casihg 150 may be
coupled to the slotted casing 145 using any number of conventional commercially
available processes such as, for example, welding, or solid or slotted expandable
connectors. In a preferred embodiment, the intermediate solid casing 150 is
coupled to the slotted casing 145 by expandable solid connectors. The .
intermediate solid casing 150 may comprise a plurality of such intermediate solid
casing 150. |

[0054] In a preferred embodiment, the each intermediate solid casing 150'
includes one more valve members 170 for controlling the flow of fluids and other
materials within the interior region of the intermediate casing 150. In an alternative
embodiment, as will be recognized by persons having Ordinary skill in the art and
the benefit of the\pres\ent disclosure, during the production mode of operation, an.
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internal tubular string with various arrangements of packers, perforated tubin'g,
sliding sleeves, and valves may be employed within the apparatus to provide
various options for commingling and isolating subterranean zones from each other

- while providing 'a fluid path to the surface. '

- [0055] In a particularly preferred embodiment, the intermediate casing 150 is
placed into the wellbore 105 by expanding the intermediate casing 150 in the radial
direction into intimate contact with the interior walls of the wellbore 105. The
intermediate casing 150 may be expanded in the radial direction using any number
of co'nventional commercially available methods.

[0056] " In an alternative embodiment, one or more of the intermediate solid
casings 150 ‘ma*y be omitted. In an alternative preferred embodiment, one or more
- of the slotted casings 145 are provided with one or more seals 140.
[0057]' - The shoe 155 provides a support member for the apparatus 130. In this
manner, various production and exploration tools' may be supported by the show
150. The shoe 150 may comprise any number of conventional commercially
available shoes suitable for use-in a wellbore such as, for example, cement filled
shoe, or an aluminum or composite shoe. In a preferred embodiment, the shoe
150 comprises an aluminum shoe available from Halliburton. In a preferred
embodiment, the shoe 135 is selected to providé sufficient strength in compression
and tension to permit the use of high capacity production and exploration tools.

[0058] In a particularly preferred embodiment, the apparatus 130 includes a
plurality of solid casings 1395, a plui'ality of seals 140, a plurality of slotted casings
145, a plurality of intermediate solid casings 150, and a shoe 155. More generally,
the apparatus 130 may comprise one or more solid casings 135, each with one or
‘more valve members 160, n siotted casings 145, n-1 intermediate solid casings
150, each with one or more valve members 170, and a shoe 155.

[0059] During operation of the apparatus 130, oil and gas may be controllably
produced from the targeted oil sand zone 125 using the slotted casings 145. The
oil and gas may then be transported to a surface location using the solid casing
135. The use of intermediaté solid casings 150 with valve members 170 permits
isolated sections of the zone 125 to be selectively isolated for production. The
seals 140 permit the zone 125 to be fluidicly isolated from the zone 120. The seals
140 further permits isolated sections of the zone 125 to be fluidicly isolated from
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each other. In this manner, the apparatus 130 permits unwanted and/or non-
productive subterranean zones to be fluidicly isolated. .
[0060] In an alternative embodiment, as will be recognized by persons having
ordinary skill in the art and also naving the benefit of the present disclosure, during
the production mode of operation, an Internal tubular string with various
arrangements of packers, perforated tubing, sliding sleeves, and valves may be
employed within the apparatus to provide various options for commingling and
' isolating subterranean zones from each other while providing a fluid path to the
surface. | '
[0061] Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for
solating subterranean formations includes a tubular support member 202 that
defines a passage 202a. A tubular expansion cone 204 that defines a passage
204a is coupled to an end of the tubular support member 202. In an exemplary
‘embodiment, the tubular expansion cone 204 includes a tapered outer surface
204b for reasons to be described. ” |
[0062] A pre-expanded end 206a of a first expandab'le tubuiar member 206 that
defines a passage 206b is adapted to mate with 'and be supported by the tapered
_outer surface 204b of the tubular expansion cone 204. The first expandable tubular
member 206 further includes an unexpanded intermediate portion 206c, another
pre-expanded end 206d, and a sealing member 206e coupled to the exterior
surface of the unexpanded intermediate portion. In an exemplary embodiment, the
inside and outside diameters of the pre-expanded ends, 206a and 206d, of the first
expandable tubular member 206 are greater than the inside and outside diameters
of the unexpanded_ intermediate portion 206¢c. An end 208a of a shoe 208 is
" coupled to the pre-expanded end 206a of the first expandable tubular member 206
by a conventional threaded connection. -
[0063] An end 210a of a slotted tubular member 210 that defines a passage
210b is coupled to the other pre-expanded end 206d of the first expandable tubular
member 206 by a conventional threaded connection. Another end 210c of the
slotted tubular member 210 is coupled to an end 212a of a slotted tubular member
212 that defines a passage 212b by a conventional threaded connection. A pre-
expanded end 214a of a second expandable tubular member 214 that defines a
passage 214b is coupled to the other end 212c of the tubular member 212. The
second expandable tubular member 214 further includes an unexpanded.
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intermediate portion 214¢, another pre-expanded end 214d, and a sealing member
214e coupled to the exterior surface of the unexpanded intermediate portion. In an
exemplary embodiment, the inside and outside diameters of the pre-expanded
ends, 214a and 214d, of the second expandéble tubuiar member 214 are greater
- than the inside and outside diameters of the unexpanded intermediate portion
214c. ' .
[0064] An end 216a of a slotted tubular member 216 that defines a passage
216b is coupled to the other pre-expanded end 214d of the second expandable
tubular member 214 by a conventional threaded connection. Another end 216¢ of
the slotted tubular member 216 is coupled to an end 21Bé of a slotted tubular
member 218 that defines a passage 218b by a conventional threaded connectibn.
A preJeXpanded end 220a of a third expandable tubular member 220 that defines a
- passage 220b is coupled to the other end 218¢ of the slotted tubular member 218.
The third expandabie tubuiar member 220 further includes an unexpanded
intermediate portion 220¢, another pre-expanded end 220d, and a sealing member
220e coupled to the exterior surface of the unexpanded intermediate portion. In an
exemplary embodiment, the inside and dutside diameters of the pre-eXpanded
~ends, 220a and 220d, of the third expandable tubular member 220 are greater than
the inside and outside diameters of the unexpanded intermediate portion 220c.
[0065] An end 222a of a tubular member 222 is ’thre;adably coupled to the end
- 30d of the third expandable tubular member 220. |
[0066] In an exemplary embodiment, the inside and outside diameters of the
pre-expanded ends, 206a, 206d, 214a, 214d, 220a and 220d, of the expandable
tubular members, 206, 214, and 220, and the slotted tubular members 210, 212,
216, and 218, are substantially-equal. In several exemplary embodiments, the
sealing members, 206e, 214e, and 220e, of the expandable tubular members, 206,
214, and 220, respectively, further include anchoring elements for engéging the
wellbore casing 104. In several exemplary embodiments, the slotted tubular
“members, 210, 212, 216, and 218, are conventional slotted tubular members
having threaded end connections suitable for use in an oil or gas well, én
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