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(57) ABSTRACT 

An anchor for a branch Wellbore liner. In a described 
embodiment, a system is used to anchor betWeen an upper 
portion of a WindoW formed through a sidewall of a ?rst 
tubular string and an upper end of a second tubular string 
extending outwardly from the WindoW. The system includes 
a ?rst anchoring device at the upper portion of the WindoW, 
and a second anchoring device at the upper end of the second 
tubular string. The ?rst and second anchoring devices are 
operative to secure the upper end of the second tubular string 
to the upper portion of the WindoW. 
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ANCHOR FOR BRANCH WELLBORE LINER 

BACKGROUND 

[0001] The present invention relates generally to equip 
ment utilized and operations performed in conjunction With 
a subterranean Well and, in an embodiment described herein, 
more particularly provides an anchor for a branch Wellbore 
liner. 

[0002] In Wells of the type knoWn as multilateral Wells, it 
is frequently the case that a liner string is conveyed into a 
branch or lateral Wellbore through a WindoW formed in a 
sideWall of a casing string in a parent or main Wellbore. 
Sometimes, an upper end of the liner string is positioned in 
the branch Wellbore spaced aWay from the casing string and 
is anchored in the branch Wellbore using, for example, an 
in?atable packer. Other times it is desired to secure an upper 
end of the liner string to the casing string, for example, so 
that a mechanical, sand or pressure seal can be formed to 
isolate the interior of the casing and/or liner string from a 
formation surrounding the intersection of the parent and 
branch Wellbores. 

[0003] In the latter situation, typically either the liner 
string extends upWardly into the casing string above the 
WindoW, or an upper portion of the liner string extending 
into the casing string is cut off after cementing the liner 
string in the branch Wellbore. The ?rst option obstructs 
access and How through the casing string. The second option 
at times alloWs the remaining loWer portion of the liner 
string to “spring back” into an interior of the casing string 
after the upper portion has been cut off. This is particularly 
troublesome at an upper end of the liner string, Which is left 
relatively thin and ?exible after the cutting procedure. 

[0004] Therefore, it may be seen that it Would be very 
desirable to provide improved systems and methods for 
anchoring a branch Wellbore liner. Such systems and meth 
ods may ?nd use in other applications, as Well. 

SUMMARY 

[0005] In carrying out the principles of the present inven 
tion, in accordance With an embodiment thereof, a system 
and method are provided for anchoring a branch Wellbore 
liner string to casing in a parent Wellbore, Without alloWing 
the liner string to displace back into the casing, and Without 
unduly obstructing access through the casing. 

[0006] In one aspect of the invention, a system for anchor 
ing betWeen an upper portion of a WindoW formed through 
a sideWall of a ?rst tubular string and an upper end of a 
second tubular string extending outWardly from the WindoW 
is provided. The system includes a ?rst anchoring device at 
the upper portion of the WindoW, and a second anchoring 
device at the upper end of the second tubular string. The ?rst 
and second anchoring devices are operative to secure the 
upper end of the second tubular string to the upper portion 
of the WindoW. 

[0007] In another aspect of the invention, a system of 
anchoring a branch Wellbore liner string to a casing string in 
a parent Wellbore is provided. The system includes a ?rst 
anchoring device of the casing string and a second anchoring 
device of the liner string. Engagement betWeen the ?rst and 
second anchoring devices prevents an upper end of the liner 
string from displacing inWardly relative to the casing string. 
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[0008] In yet another aspect of the invention, a method of 
anchoring a liner string to a casing string includes the steps 
of: conveying the liner string through a WindoW formed 
through a sideWall of the casing string; and engaging a ?rst 
anchoring device of the casing string With a second anchor 
ing device of the liner string, thereby anchoring an upper 
terminal end of the liner string to the casing string. 

[0009] These and other features, advantages, bene?ts and 
objects of the present invention Will become apparent to one 
of ordinary skill in the art upon careful consideration of the 
detailed description of representative embodiments of the 
invention hereinbeloW and the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a schematic cross-sectional vieW of an 
anchoring system and method embodying principles of the 
present invention; 

[0011] FIG. 2 is a schematic cross-sectional vieW of the 
system and method of FIG. 1, in Which further steps of the 
method have been performed; 

[0012] FIG. 3 is an isometric vieW of an upper portion of 
a transition joint assembly in the system and method of FIG. 
1; 

[0013] FIG. 4 is a cross-sectional vieW of the transition 
joint assembly in a process of installation in a casing 
WindoW joint; 

[0014] FIG. 5 is a cross-sectional vieW of the transition 
joint assembly fully installed and anchored in the casing 
WindoW joint; 

[0015] FIG. 6 is a schematic cross-sectional vieW of a key 
of the transition joint assembly received in a keyWay of the 
casing WindoW joint, taken along line 6-6 of FIG. 5; 

[0016] FIG. 7 is a schematic cross-sectional vieW of the 
key received in the keyWay, taken along line 7-7 of FIG. 5; 

[0017] FIG. 8 is an isometric vieW of a ?rst alternate key 
con?guration; 

[0018] FIG. 9 is a schematic cross-sectional vieW of a ?rst 
alternate keyWay con?guration; 

[0019] FIG. 10 is a schematic cross-sectional vieW of a 
second alternate keyWay con?guration; 

[0020] FIG. 11 is an isometric vieW of a second alternate 
key con?guration; 

[0021] FIG. 12 is an isometric vieW of a third alternate 
key con?guration; 

[0022] FIG. 13 is an isometric vieW of a fourth alternate 
key con?guration; 

[0023] FIG. 14 is a schematic cross-sectional vieW of the 
fourth alternate key con?guration engaged With a third 
alternate keyWay con?guration; 

[0024] FIG. 15 is a schematic cross-sectional vieW of a 
?rst seal con?guration in the system and method of FIG. 1; 

[0025] FIG. 16 is a schematic cross-sectional vieW of a 
second seal con?guration in the system and method of FIG. 
1; 
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[0026] FIG. 17 is a schematic cross-sectional vieW of a 
?rst alternate con?guration of the system of FIG. 1; 

[0027] FIG. 18 is a schematic cross-sectional vieW of a 
second alternate con?guration of the system of FIG. 1; 

[0028] FIG. 19 is a schematic cross-sectional vieW of 
another anchoring system and method embodying principles 
of the present invention; 

[0029] FIG. 20 is a schematic cross-sectional vieW of yet 
another anchoring system and method embodying principles 
of the present invention; and 

[0030] FIG. 21 is a cross-sectional vieW of an alternate 
con?guration of a casing WindoW joint embodying prin 
ciples of the invention. 

DETAILED DESCRIPTION 

[0031] Representatively illustrated in FIG. 1 is an anchor 
ing system 10 and associated method Which embody prin 
ciples of the present invention. It is to be understood that the 
various embodiments of the present invention described 
herein may be utiliZed in various orientations, such as 
inclined, inverted, horiZontal, vertical, etc., and in various 
con?gurations, Without departing from the principles of the 
present invention. 

[0032] As used herein, the terms “above” and “beloW, 
”“upper” and “loWer,” and similar terms are used to indicate 
directions respectively closer to, and farther from, the sur 
face along a Wellbore, or along a tubular string in a Wellbore. 
Thus, even in a perfectly horiZontal Wellbore, a portion of a 
tubular string in the Wellbore Which is closer to the surface 
along the Wellbore than another portion of the tubular string 
is considered to be “above” the “loWer” tubular string 
portion. 

[0033] As depicted in FIG. 1, a casing string 12 has been 
installed in a parent or main Wellbore 14. The casing string 
12 is preferably, but not necessarily, cemented in the Well 
bore 14. A WindoW joint 16 is interconnected in the casing 
string 12 at an intersection betWeen the Wellbore 14 and a 
branch or lateral Wellbore 18. 

[0034] The Wellbore 18 eXtends outWardly from an open 
ing or WindoW 20 formed through a sideWall 22 of the 
WindoW joint 16. The Wellbore 18 could be drilled before or 
after the casing string 12 is installed in the Wellbore 14, and 
the WindoW 20 could be positioned at the intersection 
betWeen the Wellbores before or after it is formed through 
the sideWall 22. Thus, it should be clearly understood that 
the principles of the invention are not limited to any par 
ticular details or order of steps related herein for the various 
described embodiments. Instead, it should be recogniZed 
that a Wide variety of changes, alternatives, options, etc. can 
be made in keeping With the principles of the invention. 

[0035] Referring additionally noW to FIG. 2, the system 
10 is shoWn after a liner string 24 has been conveyed 
through the casing string 12, through the WindoW 20, and 
into the branch Wellbore 18. At this point, it should be 
understood that the use of the terms “casing string” and 
“liner string” is not to be taken as restricting the nature of the 
particular tubular strings designated by these terms. Instead, 
a “casing string” could include or be made up of casing, 
liner, tubing, or any other tubular structure. Likewise, a 

Nov. 3, 2005 

“liner string” could also include or be made up of casing, 
liner, tubing or any other tubular structure. 

[0036] The liner string 24 includes a transition joint 26 
Which is specially con?gured so that it is complementarily 
shaped relative to the WindoW joint 16. For eXample, the 
transition joint 26 has an inclined face 28 Which is shaped so 
that it ?ts Within the WindoW 20, preferably Without pro 
truding into the interior of the casing string 12. 

[0037] An anchor 30 is used to secure the liner string 24 
to the casing string 12 at an upper portion of the WindoW 20. 
Preferably, the anchor 30 prevents an upper terminal end 32 
of the transition joint 26 from displacing inWardly or out 
Wardly relative to the casing string 12. Note that, With the 
liner string 24 eXtending doWnWardly from the WindoW 20, 
the liner string is suspended by the anchor 30 at the upper 
end 32, thereby producing tension in the liner string beloW 
the anchor. 

[0038] Although the anchor 30 is schematically depicted 
in FIG. 2 as protruding into the interior of the casing string 
12, preferably it does not in actual practice. The anchor 30 
also preferably does not protrude into the interior of the liner 
string 24. Thus, the anchor 30 does not hinder access 
through either the casing string 12 or the liner string 24. 

[0039] A seal 34 is used to seal betWeen the casing string 
12 and the liner string 24 at the interface betWeen the 
transition joint 26 and the WindoW 20. The seal 34 may be 
carried on the liner string 24 When it is conveyed through the 
casing string 12, or the seal could be positioned in the 
WindoW 20 prior to installing the liner string. As another 
alternative, the seal 34 could be positioned betWeen the 
casing and liner strings 12, 24 after the anchor 30 secures the 
transition joint 26 to the WindoW joint 16. 

[0040] The seal 34 is not necessarily a separate element of 
the system 10. For eXample, the seal 34 could be formed by 
expanding the transition joint 26 radially outWard so that it 
makes contact With the WindoW 20. This contact could form 
a metal-to-metal seal betWeen the transition joint 26 and the 
WindoW joint 16. 

[0041] Whether or not the seal 34 is used in the system 10, 
the liner string 24 may be sealed and secured in the Wellbore 
18 by cement 36. Thus, either or both of the seal 34 and 
cement 36 may be used to prevent ?uid, debris, sand, etc. 
from passing betWeen the transition joint 26 and the WindoW 
20. In particular, the seal 34 and/or cement 36 can isolate 
interior ?uid passages 38, 40 of the casing string 12 and liner 
string 24, respectively, from ?uid communication With a 
formation 42 surrounding the intersection betWeen the Well 
bores 14, 18. 

[0042] Referring additionally noW to FIG. 3, a particular 
embodiment of the transition joint 26 is representatively 
illustrated. Only an upper portion of the transition joint 26 
is shoWn in FIG. 3, but in this vieW it may be seen that an 
anchoring device or key 44 is attached to the upper end 32 
of the transition joint. The device 44 is one part of the anchor 
30 schematically depicted in FIG. 2. 

[0043] The device 44 is shoWn as being rigidly attached to 
the upper end 32 of the transition joint 26, for eXample, by 
Welding the device to the transition joint. HoWever, other 
methods of attaching the device 44 to the transition joint 26 
could be used. The device 44 could be pivotably attached to 



US 2005/0241831 Al 

the transition joint 26, or the device could be integrally 
formed on the transition joint, for example. 

[0044] The device 44 includes a generally T-shaped upper 
end 46 having doWnWardly facing shoulders 56. The upper 
end 46 is shaped so that it operatively engages a coopera 
tively shaped recess, slot or keyWay in the WindoW joint 16, 
as described more fully beloW. HoWever, it should be clearly 
understood that the device 44 (and the corresponding recess, 
slot or keyWay) could have other shapes, and that the device 
could instead be attached to the WindoW joint 16 While the 
recess, slot or keyWay could be formed on the transition 
joint, Without departing from the principles of the invention. 

[0045] Referring additionally noW to FIG. 4, the system 
10 is depicted With the transition joint 26 being displaced 
doWnWardly through the WindoW 20 of the WindoW joint 16. 
The device 44 is rotationally aligned With another anchoring 
device 48 (not visible in FIG. 4, see FIG. 5), so that, as the 
transition joint 26 is displaced axially relative to the WindoW 
joint 16, the device 44 Will engage the device 48 to secure 
the upper end 32 of the transition joint to an upper portion 
50 of the WindoW 20. 

[0046] Rotational alignment of the anchoring devices 44, 
48 may be achieved using any appropriate method, some of 
Which may be conventional. A running tool 52 (not shoWn 
in FIG. 4, see FIG. 17) could include an extendable dog or 
key Which engages a slot or keyWay in the casing string 12 
above the WindoW 20 in order to align the anchoring devices 
44, 48. As another alternative, the transition joint 26 and 
WindoW joint 16 could include elements Which operate to 
align the anchoring devices 44, 48, one example of Which is 
described beloW in relation to FIGS. 8 & 9. 

[0047] Referring additionally noW to FIG. 5, the system 
10 is depicted after the device 44 has fully engaged the 
device 48, thereby securing the upper end 32 of the transi 
tion joint 26 at the upper portion 50 of the WindoW 20. Note 
that the device 48 is formed in this embodiment as a recess 
or keyWay in an increased thickness sideWall portion 54 of 
the WindoW joint 16. The sideWall portion 54 has the 
increased thickness in order to provide ample space to 
accommodate the device 44 therein. HoWever, it is not 
necessary for the device 44 to be received in an increased 
thickness sideWall portion in keeping With the principles of 
the invention. For example, the keyWay device 48 could be 
attached to an interior surface of the WindoW joint 16. 

[0048] The manner in Which the key device 44 engages the 
keyWay device 48 may be more clearly seen in the schematic 
cross-sectional vieWs depicted in FIGS. 6 & 7. In FIG. 6, 
the positioning of the key device 44 in the increased thick 
ness sideWall portion 54 may be seen. 

[0049] Note that the key device 44 is permitted to enter the 
keyWay device 48 via a gap or opening 60 betWeen the 
passage 38 and the keyWay device. The running tool 52 may 
be used to bias the key device 44 laterally through the 
opening 60 into the keyWay device 48. Alternatively, the key 
device 44 could be biased toWard the keyWay device 48 by 
its oWn resiliency. As another alternative, no biasing may be 
needed to laterally displace the key device 44 toWard the 
keyWay device 48, since lateral displacement of the transi 
tion joint 26 through the WindoW 20 may also cause the key 
device to displace toWard the keyWay device. The branch 
Wellbore 18 can be drilled in such a Way that displacement 
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of the transition joint 26 into the branch Wellbore Will bias 
the key device 44 toWard the keyWay device 48. 

[0050] In FIG. 7, the key and keyWay devices 44, 48 are 
shoWn from a side cross-sectional vieW. In this vieW, the 
manner in Which the shoulders 56 on the device 44 contact 
and are supported by shoulders 58 formed in the device 48 
may be seen. This contact and support prevents further 
doWnWard and outWard displacement of the transition joint 
26 through the WindoW 20, thereby also preventing inWard 
or outWard displacement of the upper end 32 relative to the 
WindoW joint 16. 

[0051] Disengagement of the key device 44 from the 
keyWay device 48 may be prevented by optional locking 
devices 62. The locking devices 62 prevent upWard displace 
ment of the key device 44 relative to the keyWay device 48, 
thereby preventing upWard and inWard displacement of the 
transition joint 26 relative to the WindoW joint 16. 

[0052] The locking devices 62 are depicted in FIG. 7 as 
each including a spring-biased dog, but any other types of 
locking devices may be used instead, such as ratchet mecha 
nisms, gripping teeth, detents, etc. on either or both of the 
devices 44, 48. The locking devices 62 could be releasable 
(for example, by an appropriate releasing device carried on 
the running tool 52), if desired, to permit retrieval or 
repositioning of the liner string 24. 

[0053] Referring additionally noW to FIG. 8, the upper 
portion of the transition joint 26 is again illustrated, but With 
an alternate con?guration of the key device 44. An addi 
tional outWardly extending shoulder 64 is noW formed on 
the key lo device 44. This shoulder 64 may be used in 
rotationally aligning the key device 44 With the keyWay 
device 48, as described in more detail beloW. 

[0054] Referring additionally noW to FIG. 9, an upper 
portion of the WindoW joint 16 is depicted in a schematic 
cross-sectional vieW. As shoWn in FIG. 9, the WindoW joint 
16 has an alternate con?guration in Which a generally 
circumferentially extending recess or pro?le 66 is formed 
therein. A generally axially or longitudinally extending 
recess or slot 68 extends doWnWardly from the pro?le 66. 
Note that the slot 68 could be an upper portion of the keyWay 
device 48. 

[0055] As the key device 44 of FIG. 8 is conveyed 
doWnWardly through the passage, the shoulder 64 Will 
eventually contact the pro?le 66. An indication of this 
engagement Will be given at the surface, such as by a 
reduced hook load, at Which time the transition joint 26 may 
be rotated so that the shoulder 64 is aligned With the slot 68. 
The pro?le 66 could be inclined doWnWard toWard the slot 
68, so that engagement betWeen the shoulder 64 and the 
pro?le Will act to rotate the transition joint 26 so that the 
shoulder is aligned With the slot. Rotation of the transition 
joint 26 may be facilitated by use of a sWivel joint in the liner 
string 24 beloW the transition joint. 

[0056] When the shoulder 64 is aligned With the slot 68, 
the transition joint 26 Will be permitted to displace doWn 
Wardly, Which may be indicated at the surface by an 
increased hook load. When the shoulder 64 is received in the 
slot 68, the key device 44 is aligned With the keyWay device 
48. Further doWnWard displacement of the transition joint 26 
relative to the WindoW joint 16 Will cause the key device 44 
to operatively engage the keyWay device 48. 
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[0057] Yet another option for rotationally aligning the key 
device 44 With the keyWay device 48 could be to eliminate 
the pro?le 66. The transition joint 26 could then be posi 
tioned so that the key device 44 is Within the upper portion 
of the WindoW joint 16. The transition joint 26 Would then 
be rotated until the shoulder 64 enters the slot 68, Which 
Would be indicated at the surface as an increased torque. At 
that point, the transition joint 26 Would be loWered to 
operatively engage the key device 44 With the keyWay 
device 48. 

[0058] Referring additionally noW to FIG. 9, another 
alternate con?guration is illustrated. In this con?guration, 
the keyWay device 48 extends circurnferentially in the 
sideWall portion 54 of the WindoW joint 16. The transition 
joint 26 is rotated to displace the key device 44 into the 
keyWay device 48 (from position 44a to position 44b as 
depicted in FIG. 9). 

[0059] Thus, it may be seen that a variety of methods may 
be used to engage the key device 44 With the keyWay device 
48. 

[0060] Referring additionally noW to FIG. 11, an alternate 
con?guration of the transition joint 26 is illustrated. In this 
con?guration, the upper end 46 of the key device 44 has 
inclined doWnWardly facing shoulders 70 formed thereon. 
The inclined shoulders 70 may ease entry of the upper end 
46 of the key device 44 into the keyWay device 48 and, When 
engaged With cornplernentarily shaped shoulders in the 
keyWay device, operate to more accurately rotationally align 
the transition joint 26 With the WindoW 20. 

[0061] Referring additionally noW to FIG. 12, another 
alternate con?guration of the transition joint 26 is illustrated. 
In this con?guration, the upper end 46 of the key device 44 
has only a doWnWardly facing and outWardly extending 
shoulder 72 formed thereon. The shoulder 72 may be used 
both to rotationally align the devices 44, 48 (e.g., by 
engagement With the slot 68 as described above), and to 
support the transition joint 26 When the shoulder is engaged 
With an upWardly facing shoulder of the keyWay device 48. 

[0062] Referring additionally noW to FIG. 13, yet another 
alternate con?guration of the transition joint 26 is illustrated. 
In this con?guration, the key device 44 has openings 74 
formed therein, instead of shoulders. In FIG. 14, this key 
device 44 is shoWn engaged in the keyWay device 48 from 
a schematic side cross-sectional vieW. 

[0063] A locking device 76, Which includes a spring 
biased dog 78, is positioned proximate the keyWay device 
48. As the key device 44 is displaced doWnWardly in the 
keyWay device 48, the opening 74 is eventually positioned 
opposite the dog 78, at Which point the dog enters the 
opening and prevents further doWnWard displacement of the 
key device 44. A separate locking device 76 may be pro 
vided for each of the openings 74 in the key device 44. 

[0064] Referring additionally noW to FIG. 15, an enlarged 
schernatic cross-sectional vieW of the seal 34 is illustrated. 
As described above, the seal 34 could be carried on the 
transition joint 26, or it could be attached to the WindoW joint 
16 prior to conveying the liner string 24 through the WindoW 
20. 

[0065] The seal 34 could be made of a material Which 
sWells (i.e., increases in volume) When exposed to ?uid in 
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the Wellbores 14, 18. The seal 34 could be an expandable 
annular barrier, such as any of the annular barriers described 
in US. Published Application No. 2004/0055758, the entire 
disclosure of Which is incorporated herein by this reference. 

[0066] Also, as noted above, it is not necessary for the seal 
34 to be a separate element. The transition joint 26 could, for 
example, be expanded Within the WindoW 20 to thereby form 
a seal betWeen the transition joint and the WindoW joint 16 
by contact therebetWeen. If the transition joint 26 is 
expanded Within the WindoW 20, the separate seal 34 could 
still be used to seal betWeen the expanded transition joint 
and the WindoW joint 16. 

[0067] Thus, the anchoring devices 44, 48 are operative to 
secure the upper end 32 of the liner string 24 to the upper 
portion 50 of the WindoW 20 to alloW the liner string to be 
expanded by using various internal expansion tools, Which 
may include rnechanical and/or hydraulic expansion tools. 
The liner string 24 could include other elements Which are 
expanded also, such as sand control screens, annular isola 
tion barriers, solid tubular sections, and combination 
thereof, etc. 

[0068] Referring additionally noW to FIG. 16, and alter 
nate con?guration of the seal 34 is illustrated. In this 
con?guration, the seal 34 is a hardenable ?uid Which is 
?oWed into a groove 78 formed on the WindoW joint 16 
about the WindoW 20 via a passage 80 in the WindoW joint. 
The seal 34 could, hoWever, be ?oWed betWeen the transi 
tion joint 26 and the WindoW joint 16 Without use of the 
groove 78. Furthermore, the groove 78 and/or passage 80 
could be formed in the transition joint 26, instead of in the 
WindoW joint 16. 

[0069] The seal 34 could be any hardenable ?uid, such as 
epoxies, other plastics, cornposites, gels, caulk-like sub 
stances, etc. 

[0070] Referring additionally noW to FIG. 17, an alternate 
con?guration of the system 10 is schematically illustrated in 
Which an additional anchoring device 82 is positioned on the 
liner string 24 spaced apart from and beloW the anchoring 
device 44 at the upper end 32 of the transition joint 26. The 
device 82 may be similar to the device 44. 

[0071] Unfortunately, it sometimes happens that a liner 
string will become stuck While it is being run into a branch 
Wellbore, or for some other reason it is not possible or 
desirable to fully install the liner string in the branch 
Wellbore. If this should occur in the system 10 as depicted 
in FIG. 17, then the additional anchoring device 82 may still 
be used to anchor the liner string 24, even though the liner 
string is not fully installed in the branch Wellbore 18. 

[0072] The device 82 can be engaged With the device 48 
in the WindoW joint 16 to temporarily or permanently anchor 
the liner string 24. The liner string 24 may be temporarily 
anchored until a resolution is found for Whatever problern 
prevented the liner string from being fully installed in the 
branch Wellbore 18. If the problem cannot be resolved, then 
the liner string 24 may be permanently anchored using the 
device 82. 

[0073] If the liner string 24 is permanently anchored using 
the device 82, then the portion of the liner string extending 
into the casing string 12 may be cut off to enhance access 
and How through the passage 38 of the casing string. For 
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example, a Washover tool may be used to cut off the liner 
string 24 Where it extends into the passage 38. The liner 
string 24 may be cemented in the branch Wellbore 18 before 
or after this cutting operation, or not cemented at all. 

[0074] Referring additionally noW to FIG. 18, another 
alternate con?guration of the system 10 is illustrated. In this 
con?guration, multiple branch Wellbores 18 are drilled 
Which extend outWardly from respective WindoW joints 16 
interconnected in the casing string 12. Each branch Wellbore 
18 has a corresponding liner string 24 installed therein, With 
a transition joint 26 interconnected in the liner string and 
engaged With the respective WindoW joint 16. 

[0075] To permit selective installation of the liner strings 
24 in the respective branch Wellbores 18, different anchors 
84, 86, 88 may be used. Each of the anchors 84, 86, 88 may 
include a set of the key device 44 and keyWay device 48 as 
described above. HoWever, the loWermost anchor 88 may 
have a dimension (such as Width or thickness, etc.) Which is 
greater than that of any of the anchors 84, 86 thereabove. 
Similarly, the next loWermost anchor 86 may have a dimen 
sion Which is greater than that of the anchor 84 thereabove. 

[0076] In this manner, the key device 44 of the anchor 88 
Will not operatively engage any of the keyWay devices 48 of 
the upper anchors 84, 86 When a liner string 24 is installed 
in the loWermost branch Wellbore 18. LikeWise, the key 
device 44 of the anchor 86 Will not operatively engage the 
keyWay device 48 of the anchor 84 When a liner string 24 is 
installed in the middle branch Wellbore 18. Thus, the system 
10 permits selective completion of the branch Wellbores 18 
from the loWermost proceeding upWard, in that each of the 
key devices 44 Will not operatively engage any inappropriate 
keyWay devices 48. HoWever, other selection methods may 
be used, and the branch Wellbores 18 may be completed in 
different orders, Without departing from the principles of the 
invention. 

[0077] Referring additionally noW to FIG. 19, another 
system 90 and associated method embodying principles of 
the present invention is illustrated. In the system 90, a liner 
string 92 is conveyed into a branch Wellbore 100 through a 
WindoW 94 formed through a sideWall of a casing string 96. 
When installed, the liner string 92 extends into a How 
passage 102 of the casing string 96. 

[0078] With the liner string 92 extending into the passage 
102, the liner string is cemented in the branch Wellbore 10. 
After the cement has set, the portion of the liner string 92 
extending into the passage 102 is cut off, for example, by 
using a Washover tool, and retrieved from the passage. 

[0079] To prevent an upper terminal end 104 of the liner 
string 92 from displacing inWardly relative to the casing 
string 96, an anchor 106 is used in the system 90. The anchor 
106 is similar to the anchors 30, 84, 86, 88 described above. 
For example, the anchor 106 may include the keyWay 
anchoring device 48 formed in the casing string 96 at an 
upper portion of the WindoW 94. 

[0080] HoWever, the anchor 106 differs in one signi?cant 
respect from the anchors 30, 84, 86, 88 in that it includes a 
key anchoring device 108 Which is separately conveyed into 
the casing string 96 after the liner string 92 is cut off. That 
is, the key anchoring device 108 is positioned in the casing 
string 96 and engaged With the keyWay device 48 to prevent 
inWard displacement of the upper end 104 of the liner string 

Nov. 3, 2005 

92. The key device 108 may be con?gured similar in many 
respects to the key device 44 described above (particularly 
in those respects Which facilitate engagement With the 
keyWay device 48), but unlike the key device 44, the key 
device 108 is not attached to a transition joint of the liner 
string 92 When it is conveyed through the casing string 96. 

[0081] Referring additionally noW to FIG. 20, another 
system 110 and associated method are representatively illus 
trated. The system 110 is similar in most respects to the 
system 10 described above, and so elements shoWn in FIG. 
20 Which are similar to those described above are indicated 
using the same reference numbers. 

[0082] The system 110 differs in one substantial respect 
from the system 10 in that the liner string 24 is secured at a 
loWer end of the WindoW 20 using a second anchor 112. 
Thus, in the system 110, the liner string 24 is secured both 
at the upper end and at the loWer end of the WindoW 20. 

[0083] The anchor 112 may be similar to the anchor 30 as 
described above, including any of the alternate con?gura 
tions described above, or the anchor 112 could be of a 
different type. For example, the anchor used at a loWer end 
of a WindoW in the LTBSTM system available from Halli 
burton Energy Services, Inc. of Houston, Tex. and described 
in Us. Pat. No. 5,458,209, the entire disclosure of Which is 
incorporated herein by this reference, could be used for the 
anchor 112. Alternatively, the anchor used at a loWer end of 
a WindoW in the HOOK HangerTM system available from 
Baker Oil Tools of Houston, Tex. could be used for the 
anchor 112. Thus, a variety of anchors, anchoring devices 
and means of securing tubular strings may be used in 
keeping With the principles of the invention. 

[0084] Referring additionally noW to FIG. 21, a cross 
sectional vieW of an alternate con?guration of a casing 
WindoW joint 120 is representatively illustrated. The Win 
doW joint 120 may be used in any of the systems 10, 90, 110 
and methods described above. For example, the WindoW 
joint 120 could be used for the WindoW joint 16 in the system 
10. 

[0085] The WindoW joint 120 differs in one substantial 
respect from the WindoW joint 16 in that it has a consistent 
thickness sideWall 122, i.e., it has an interior ?oW passage 
124 Which is generally concentric With an outer diameter 
126 of the WindoW joint 120. Another difference is that the 
WindoW joint 120 has an anchoring device 128 Which is 
formed at least partially on a member 130 attached exter 
nally to the sideWall 122. The member 130 could alterna 
tively be attached to an interior of the sideWall 122, if 
desired. The member 130 could be attached using fasteners, 
by Welding, or by any other method. 

[0086] Use of the member 130 increases the thickness of 
the sideWall 122 in the area Where the anchoring device 128 
is located, Without signi?cantly increasing the cost of fab 
ricating the WindoW joint 120. The thickness of the sideWall 
122 may be increased by any other method in keeping With 
the principles of the invention. 

[0087] The anchoring device 128 is depicted in FIG. 21 as 
including a keyWay, similar to the keyWay 48 described 
above for engagement With the key 44, but other types of 
anchoring devices may be used in keeping With the prin 
ciples of the invention. If the WindoW joint 120 is used in the 
method 110, then tWo of the anchoring devices 128 may be 
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used, one above and one below a WindoW formed through 
the sidewall 122 (similar to the WindoW 20 in the WindoW 
joint 16). 
[0088] Of course, a person skilled in the art Would, upon 
a careful consideration of the above description of repre 
sentative embodiments of the invention, readily appreciate 
that many modi?cations, additions, substitutions, deletions, 
and other changes may be made to these speci?c embodi 
ments, and such changes are contemplated by the principles 
of the present invention. Accordingly, the foregoing detailed 
description is to be clearly understood as being given by Way 
of illustration and eXample only, the spirit and scope of the 
present invention being limited solely by the appended 
claims and their equivalents. 

What is claimed is: 
1. A system for anchoring betWeen an upper portion of a 

WindoW formed through a sideWall of a ?rst tubular string 
and an upper end of a second tubular string extending 
outWardly from the WindoW, the system comprising: 

a ?rst anchoring device at the upper portion of the 
WindoW; and 

a second anchoring device at the upper end of the second 
tubular string, the ?rst and second anchoring devices 
being operative to secure the upper end of the second 
tubular string to the upper portion of the WindoW. 

2. The system of claim 1, Wherein engagement betWeen 
the ?rst and second anchoring devices prevents the upper 
end of the second tubular string from displacing inWardly 
relative to the ?rst tubular string. 

3. The system of claim 1, Wherein engagement betWeen 
the ?rst and second anchoring devices prevents the upper 
end of the second tubular string from displacing outWardly 
relative to the ?rst tubular string. 

4. The system of claim 1, Wherein the second anchoring 
device is rigidly attached to the upper end of the second 
tubular string. 

5. The system of claim 1, Wherein the second anchoring 
device is installed in the ?rst tubular string after the second 
tubular string is conveyed through the WindoW. 

6. The system of claim 1, Wherein engagement betWeen 
the ?rst and second anchoring devices produces tension in 
an upper portion of the second tubular string. 

7. The system of claim 1, Wherein engagement betWeen 
the ?rst and second anchoring devices suspends the second 
tubular string from the upper end of the second tubular 
string. 

8. The system of claim 1, further comprising a seal 
betWeen the second tubular string and the WindoW. 

9. The system of claim 1, further comprising a third 
anchoring device on the second tubular string, the ?rst and 
third anchoring devices being operative to secure the second 
tubular string to the upper portion of the WindoW. 

10. The system of claim 1, Wherein the ?rst anchoring 
device is formed in a portion of the sideWall of the ?rst 
tubular string having an increased Wall thickness. 

11. The system of claim 1, Wherein the ?rst anchoring 
device is formed at least partially on a member attached to 
the ?rst tubular string. 

12. The system of claim 1, Wherein engagement betWeen 
the ?rst and second anchoring devices rotationally aligns the 
?rst and second tubular strings. 

Nov. 3, 2005 

13. The system of claim 1, Wherein the second tubular 
string is secured at a loWer end of the WindoW. 

14. The system of claim 13, Wherein the second tubular 
string is secured at an upper end of the WindoW. 

15. A system for anchoring a branch Wellbore liner string 
to a casing string in a parent Wellbore, the system compris 
mg: 

a ?rst anchoring device of the casing string; and 

a second anchoring device of the liner string, engagement 
betWeen the ?rst and second anchoring devices pre 
venting an upper end of the liner string from displacing 
inWardly relative to the casing string. 

16. The system of claim 15, Wherein the ?rst anchoring 
device comprises a keyWay formed in a sideWall of the 
casing string. 

17. The system of claim 16, Wherein the keyWay is formed 
in an increased Wall thickness portion of the casing string 
sideWall. 

18. The system of claim 16, Wherein the second anchoring 
device comprises a key at an upper end of the liner string. 

19. The system of claim 18, Wherein the key is attached 
at an upper end of a transition joint of the liner string. 

20. The system of claim 19, Wherein the transition joint is 
complementarily shaped relative to a WindoW formed 
through the sideWall of the casing string. 

21. The system of claim 18, Wherein the key engages a 
shoulder of the keyWay to thereby prevent outWard displace 
ment of the liner string relative to the casing string. 

22. The system of claim 18, Wherein a locking device 
prevents disengagement of the key from the keyWay. 

23. The system of claim 15 , Wherein the second anchoring 
device is free of any protrusion into a longitudinal ?oW 
passage of the casing string When the ?rst and second 
anchoring devices are operatively engaged. 

24. The system of claim 15, Wherein the ?rst and second 
anchoring devices are operatively engaged by relative aXial 
displacement betWeen the ?rst and second anchoring 
devices. 

25. The system of claim 15, Wherein the ?rst and second 
anchoring devices are operatively engaged by relative rota 
tional displacement betWeen the ?rst and second anchoring 
devices. 

26. The system of claim 15, Wherein the ?rst and second 
anchoring devices rotationally align the liner string relative 
to the casing string. 

27. The system of claim 15, further comprising a locking 
device Which prevents disengagement of the ?rst and second 
anchoring devices after the ?rst and second anchoring 
devices are engaged. 

28. The system of claim 15 , Wherein the second anchoring 
device is rigidly attached to the upper end of the liner string. 

29. The system of claim 15 , Wherein the second anchoring 
device is installed in the casing string after the liner string is 
conveyed through a WindoW formed through a sideWall of 
the casing string. 

30. The system of claim 15, Wherein engagement betWeen 
the ?rst and second anchoring devices produces tension in 
an upper portion of the liner string. 

31. The system of claim 15, Wherein engagement betWeen 
the ?rst and second anchoring devices suspends the liner 
string from the upper end of the liner string. 






