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METHOD AND APPARATUS FOR INTRODUCING A JUNCTION ASSEMBLY

TECHNICAL FIELD
[0001] The present description relates in general to junction assemblies, and more
particularly, for example and without limitation, to methods and apparatuses for introducing a

junction assembly with a lateral liner in a single trip.

BACKGROUND OF THE DISCLOSURE
[0002] In the oil and gas industry, hydrocarbons are produced from wellbores traversing
subterranean hydrocarbon producing formations. Many current well completions include more
than one wellbore. For example, a first, generally vertical wellbore may be initially drilled
within or adjacent to one or more hydrocarbon producing formations. Any number of additional
wellbores may then be drilled extending generally laterally away from the first wellbore to
respective locations selected to optimize production from the associated hydrocarbon producing

formation or formations. Such well completions are commonly referred to as multilateral wells.

BRIEF DESCRIPTION OF THE DRAWINGS
[0003] In one or more implementations, not all of the depicted components in each figure
may be required, and one or more implementations may include additional components not
shown in a figure. Variations in the arrangement and type of the components may be made
without departing from the scope of the subject disclosure. Additional components, different
components, or fewer components may be utilized within the scope of the subject disclosure.
[0004] Figure 1 is a cross-sectional view of a well system that can employ the principles of
the present disclosure, according to some embodiments.
[0005] Figure 2 is an elevation view of a junction assembly, according to some
embodiments.
[0006] Figure 3 is a cross-sectional view of an anchor of the junction assembly of Figure 2,
according to some embodiments.
[0007] Figure 4 is a cross-sectional view of a load transfer device of the junction assembly of
Figure 2, according to some embodiments.

[0008] Figure 5 is a cross-sectional view of a running tool, according to some embodiments.
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[0009] Figure 6 is a perspective view of a junction system, according to some embodiments.
[0010] Figure 7 is a cross-sectional view of an upper portion of a setting tool and an anchor
of the junction system of Figure 6, according to some embodiments.

[0011] Figure 8 is a cross-sectional view of a lower portion of the setting tool and the anchor
of the junction system of Figure 6, according to some embodiments.

[0012] Figure 9 is a cross-sectional view of a locking device and a load transfer device of the
junction system of Figure 6, according to some embodiments.

[0013] Figure 10 is a cross-sectional view of an actuating lug in a retracted position,
according to some embodiments.

[0014] Figure 11 is a cross-sectional view of the actuating lug of Figure 10 in an actuated
position, according to some embodiments.

[0015] Figure 12 is a cross-sectional view of a junction system introduced into a primary
wellbore, according to some embodiments.

[0016] Figure 13 is a cross-sectional view of the junction system advancing into a lateral

wellbore, according to some embodiments.

DETAILED DESCRIPTION

[0017] This section provides various example implementations of the subject matter
disclosed, which are not exhaustive. As those skilled in the art would realize, the described
implementations may be modified without departing from the scope of the present disclosure.
Accordingly, the drawings and description are to be regarded as illustrative in nature and not
restrictive.

[0018] The present description relates in general to junction assemblies, and more
particularly, for example and without limitation, to methods and apparatuses for introducing a
junction assembly with a lateral liner in a single trip.

[0019] After the formation of a lateral wellbore, the open hole of the lateral wellbore can be
lined for future operations. A lateral liner can be introduced into the well system through the
main wellbore and advanced into the lateral wellbore. Further, a transition joint is introduced
downhole to provide a transition joint window to allow access to portions of the primary

wellbore below the access window to the lateral wellbore.
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[0020] Advancing the lateral liner through the lateral wellbore often requires significant axial
and rotational force to be applied to the lateral liner, particularly if the lateral wellbore is highly
deviated. However, the transition joint often has limited axial and torsional strength due to the
material removed to form the transition joint window. Therefore, a transition joint run downhole
with the lateral liner may not be able to withstand the forces required to reliably set the lateral
liner to a desired depth. Therefore, the introduction and setting of both the lateral liner and the
transition joint often requires multiple trips with running tools to separately introduce the lateral
liner and the transition joint.

[0021] An aspect of at least some embodiments disclosed herein is the realization that by
releasably coupling a running tool to an anchor above the transition joint and a load transfer
device below the transition joint, a lateral liner and a transition joint can be reliably introduced
and set in a single trip.

[0022] Figure 1 is a cross-sectional view of a well system that can employ the principles of
the present disclosure. As illustrated, the well system 100 may include a primary wellbore 102
and a secondary wellbore 104 that extends at an angle from the primary wellbore 102. The
primary wellbore 102 can alternately be referred to as a parent wellbore or a main wellbore, and
the secondary wellbore 104 can be referred to as a lateral wellbore. In some embodiments, the
term “primary wellbore” may not imply that the wellbore is the first wellbore of a well, and the
term “secondary wellbore” may not imply that the wellbore is the second wellbore of a well, but
instead the terms “primary wellbore” and “secondary wellbore” may refer to the relationship
between a parent wellbore and the lateral (or twig) wellbore that extends from the parent
wellbore. While only one secondary wellbore 104 is depicted in Figure 1, it will be appreciated
that the well system 100 may include multiple secondary (lateral) wellbores 104 extending from
the primary wellbore 102 at various locations. Likewise, it will be appreciated that the well
system 100 may include multiple tertiary (twig) wellbores (not shown) extending from one or
more of the secondary wellbores 104 at various locations. Accordingly, the well system 100
may be characterized and otherwise referred to as a “multilateral” wellbore system.

[0023] The primary and secondary wellbores 102, 104, may be drilled and completed using
conventional well drilling techniques. The primary wellbore 102 can have a liner or casing 106.
[0024] A casing exit or window 110 may be milled, drilled, or otherwise defined along the

casing 106 at the junction between the primary and secondary wellbores 102, 104. The casing
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window 110 generally provides access for downhole tools to enter the secondary wellbore 104
from the primary wellbore 102. The casing 106 above the casing window 110 can be referred to
as upper wellbore casing 106 and the casing below the casing window 110 can be referred to as
lower wellbore casing 108. Further, the portion of the wellbore 102 below the casing window
110 can be referred to as the lower wellbore 103.

[0025] Similarly, the open hole of the lateral wellbore 104 can be lined with a lateral liner
160. The lateral liner 160 can facilitate access to the lateral wellbore 104 and maintain the
integrity of the lateral wellbore 104. In some embodiments, the lateral liner 160 is cemented into
the lateral wellbore 104.

[0026] A junction assembly 120 can be interposed between the primary wellbore 102 and the
secondary wellbore 104 to allow access to both wellbores 102, 104. In some embodiments, the
junction assembly 120 can be interposed between any two wellbores, such as the secondary
wellbore 104 and a tertiary (twig) wellbore (not shown). A transition joint 140 of the junction
assembly 120 can provide access from the upper portion of the primary wellbore 102 to the
secondary wellbore 104 and/or the lower wellbore 103. Further, the transition joint 140 can
permit the transfer of fluids, including cement, frac fluids, acid treatments, etc., to the secondary
wellbore 104 and/or the lower wellbore 103. In some embodiments, the transition joint 140 can
provide access and/or permit transfer of fluids while a running tool is in place and/or after the
running tool has been removed. In the depicted example, an upper end portion 144 of the
transition joint 140 is disposed within the primary wellbore 102 while the lower end portion 146
of the transition joint 140 is disposed within the secondary wellbore 104, providing access to the
secondary wellbore 104. Further, a transition joint window 142 formed in the transition joint
140 provides access to the lower wellbore 103. An anchor 130 can attach or anchor the
transition joint 140 to the casing 106 within the primary wellbore 102.

[0027] As illustrated, a load transfer device 150 can couple the lateral liner 160 to the lower
end portion 146 of the transition joint 140. The load transfer device 150 can be any suitable
device or mechanism that allows loads, such as torque and/or axial loads to be transferred from
the running tool to or from the lateral liner 160 or a work string. As described herein, by
coupling the lateral liner 160 and the transition joint 140, the junction assembly 120 can

advantageously be introduced and set within the well system 100 in a single trip, while reliably
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advancing the lateral liner 160 and the transition joint 140. The load transfer device 150 can be
integrated with the lateral liner 160 or the transition joint 140.

[0028] Figure 2 is an elevation view of a junction assembly, according to some embodiments
of the present disclosure. The junction assembly 120 includes an anchor 130, a transition joint
140, a load transfer device 150, and a lateral liner 160 coupled and having a collective central
bore 121 therethrough. The coupling of the elements of the junction assembly 120 permits the
introduction of the junction assembly 120, including the transition joint 140 and the lateral liner
160, into a well system together in a single trip.

[0029] In the depicted example, the transition joint 140 provides access between the upper
portion of the primary wellbore and the secondary wellbore via the center bore 121. Further, the
transition joint 140 includes a transition joint window 142 to allow additional path of access to
the center bore 121. Therefore, during operation, the transition joint window 142 can provide
access between the upper portion of the primary wellbore and the lower portion of the primary
wellbore.

[0030] Removing or milling material of the transition joint 140 can form the transition joint
window 142. For example, removing a partial cross section of the transition joint 140, such as an
arc along the cross-sectional shape of the transition joint 140 can form the transition joint
window 142. The transition joint window 142 can be a cut, groove, slot, or hole formed between
the upper end portion 144 and the lower end portion 146. Optionally, the transition joint 140 can
be introduced downhole without a window wherein the transition joint window 142 can be
milled or cut at a downhole location.

[0031] In some embodiments, removal of material from the transition joint 140 to form the
transition joint window 142 can reduce the axial and torsional strength and/or stiffness of the
transition joint 140. Therefore, in some applications, the transition joint 140 may not be able to
withstand or transmit axial or rotational forces therethrough.

[0032] As shown, an anchor 130 is coupled to the transition joint 140 at the upper end
portion 144. The anchor 130 can couple or attach the transition joint 140 to casing to anchor the
transition joint 140 within a primary wellbore.

[0033] Further, a load transfer device 150 is coupled to the transition joint 140 at the lower
end portion 146. The load transfer device 150 can couple or attach the lateral liner 160 to the

transition joint 140.
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[0034] Figure 3 is a cross-sectional view of an anchor of the junction assembly of Figure 2,
according to some embodiments of the present disclosure. The anchor 130 can be coupled to the
transition joint at the lower portion 138 of the anchor 130. The anchor 130 can be expandable or
otherwise settable to anchor the transition joint to the casing. As illustrated, the anchor 130
includes an expandable portion 134 that can deform and expand. Optionally, the expandable
portion 134 can include sealing portions 132 to seal or isolate the transition joint.

[0035] To facilitate expansion or setting with a setting tool, the anchor 130 can include an
anchor profile 136 to interface with a setting tool. The anchor profile 136 is one or more
geometric features that can engage with a setting tool to transmit axial forces experienced by the
anchor 130 during setting. During operation, the anchor profile 136 can allow the anchor 130 to
remain stationary during setting. Optionally, the anchor profile 136 may not transmit any
rotational forces therethrough.

[0036] Figure 4 is a cross-sectional view of a load transfer device of the junction assembly of
Figure 2, according to some embodiments of the present disclosure. In the depicted example, the
upper end 152 of the load transfer device 150 is coupled to the transition joint and the lower end
154 of the load transfer device 150 is coupled to the lateral liner 160. Therefore, the load
transfer device 150 couples the lateral liner 160 to the transition joint 140.

[0037] Further, the load transfer device 150 includes a load transfer device profile 155. The
load transfer device profile 155 includes one or more geometric features that can engage with a
locking device. As illustrated, the load transfer device profile 155 includes axial force transfer
surfaces 156 and rotational force transfer surfaces 158. Axial force transfer surfaces 156 can
include surfaces with planes that are normal to axial movement of the load transfer device 150.
Axial force transfer surfaces 156 can engage with the locking device to transfer axial force
between the locking device and the load transfer device 150. Similarly, rotational force transfer
surfaces 158 can include surfaces with planes that are normal to rotational movement of the load
transfer device 150. Rotational force transfer surfaces 158 can engage with the locking device to
transfer rotational force between the locking device and the load transfer device 150.

[0038] Optionally, as shown in the depicted example, the lateral liner 160 is rotationally
and/or axially coupled to load transfer device 150. Therefore, the load transfer device profile
155 can transfer rotational and axial forces between the locking device and the lateral liner 160.

By transferring loads between the lateral liner 160, the load transfer device 150, and the locking
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device coupled thereto, loads and forces required for advancing the lateral liner 160 can be
diverted away from the transition joint. During operation, all of the force between the locking
device and the lateral liner 160 can be diverted away from the transition joint. Optionally, some
of the force between the lateral liner 160 and the locking device is diverted away from the
transition joint.

[0039] Figure 5 is a cross-sectional view of a running tool, according to some embodiments
of the present disclosure. As illustrated, the running tool 200 includes an upper connection 202
configured to be attached to a drill string or work string. The work string can impart a rotational
and/or axial force to the upper connection 202 and to the running tool 200 generally to advance
and/or rotate the running tool 200.

[0040] In the depicted example, the running tool 200 is configured to be introduced into the
central bore of the junction assembly. The running tool 200 can couple to the junction assembly
at the setting tool 210 and the locking device 230 to advance, rotate, and set the junction
assembly. Advantageously, by coupling the running tool above and below the transition joint,
rotational and/or axial forces required for setting the lateral liner can be isolated from the
transition joint.

[0041] During operation, the setting tool 210 is configured to engage the anchor within the
central bore therein. The setting tool 210 can releasably couple to the anchor to set the anchor at
the desired downhole location.

[0042] As illustrated, the locking device 230 is configured to engage the load transfer device
profile within the inner surface of the load transfer device. The locking device 230 can
releasably couple to the load transfer device to transfer axial and rotational force from the work
string to the lateral liner for manipulation of the lateral liner during advancement of the lateral
liner.

[0043] As illustrated, one or more extension mandrels 204 can be utilized to allow the setting
tool 210 and the locking device 230 to be aligned with the anchor and the load transfer device of
the junction assembly. As shown, extension mandrels 204 can extend across the axial distance
of the transition joint to permit engagement of the setting tool 210 and the locking device 230
above and below the transition joint.

[0044] In some embodiments, the running tool 200 can include one or more actuating lugs

220 to rotationally and/or axially align the transition joint window with the window in the
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primary wellbore. During operation, the actuating lug 220 can extend to locate the bottom of the
window. The actuating lug 220 can remain retracted during advancement of the running tool 200
to prevent damage to the casing or impediment to downhole travel.

[0045] Figure 6 is a perspective view of a junction system, according to some embodiments
of the present disclosure. As shown, the junction assembly 120 receives the running tool 200,
wherein the running tool 200 and the junction assembly 120 are collectively referred to as the
junction system 300. In the depicted example, the running tool 200 is coupled to the junction
assembly 120, to allow the junction assembly 120 to be advanced within the wellbore. As
previously described, the running tool 200 is coupled to the junction assembly 120 at the anchor
130 and the load transfer device 150.

[0046] Further, the junction system 300 allows for setting of the anchor 130 and for
imparting axial and/or rotational force to the lateral liner 160. In particular, as the load transfer
device 150 couples the lateral liner 160 to the running tool 200, axial and/or rotational forces are
diverted from the transition joint 140. By permitting a coupling of the running tool 200 to the
lateral liner 160 via the load transfer device 150, the junction system 300 can provide sufficient
transfer of force to allow the lateral liner 160 to reliably achieve a desired set depth and prevent
damage to the transition joint.

[0047] Figure 7 is a cross-sectional view of an upper portion of a setting tool and an anchor
of the junction system of Figure 6, according to some embodiments of the present disclosure. As
shown, the upper portion of the setting tool 211 is disposed within the anchor 130. In some
embodiments, the upper portion of the setting tool 211 expands the anchor 130 to anchor the
junction assembly within the casing at a desired location.

[0048] Optionally, one or more expansion cones 215 are driven to expand against the
expandable portion 134 of the anchor 130. During operation, the expansion cones 215 expand
the expandable portion 134 and the sealing portions 132 against the casing to anchor the anchor.
As shown, an actuator 213, such as a hydraulic piston, or an electro-mechanical actuator
compresses, squeezes, or otherwise drives the one or more expansion cones 215 outward towards
the expandable portion 134 of the anchor 130.

[0049] In some embodiments, slips configured to engage the casing, or other anchoring

devices such as a conventional anchor can anchor the junction assembly.
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[0050] Figure 8 is a cross-sectional view of a lower portion of the setting tool and the anchor
of the junction system of Figure 6, according to some embodiments of the present disclosure. As
shown, the lower portion of the setting tool 212 is disposed within the anchor 130. During
setting of the anchor 130, the anchor 130 may experience an axial reaction force. Therefore, the
lower portion of the setting tool 212 can engage with the anchor 130 to axially retain the anchor
13-0 during setting thereof.

[0051] As illustrated, one or more collets 218 have geometric features or a profile
complimentary to the profile of the anchor profile 136. Upon passing the anchor profile 136, the
collets 218 can move along the mandrel 214 to engage the anchor profile 136. During operation,
an actuation device 216 can move the collets 218 to an engaged position. The actuation devices
216 can similarly release the collets 218 as desired.

[0052] Upon engagement, the collets 218 have geometric features to axially retain the setting
tool 212 relative to the anchor 130 to allow for setting of the anchor 130 without axial movement
thereof. In some embodiments, the collets 218 do not rotationally constrain the setting tool 212
relative to the anchor 130, allowing for rotation therebetween.

[0053] Figure 9 is a cross-sectional view of a locking device and a load transfer device of the
junction system of Figure 6, according to some embodiments of the present disclosure. As
shown, the locking device 230 is disposed within the load transfer device 150. In the depicted
example, the locking device 230 axially and/or rotationally couples with the load transfer device
150 below the transition joint to facilitate transfer of axial and/or rotational loads between the
running tool and the lateral liner 160. Advantageously, by facilitating transfer therebetween, the
running tool can impart high compression and torque loads to the lateral liner 160 to facilitate
advancing the lateral liner 160 reliably into lateral wellbores, including highly deviated
wellbores. In comparison, a setting tool and anchor coupling and/or a transition joint may not be
able to transfer desired compression and torque loads to the lateral liner, necessitating multiple
trips to install the lateral liner and the transition joint.

[0054] As shown, the locking device 230 utilizes a breach lock mechanism to axially and
rotationally couple the locking device 230 to the load transfer device 150. As illustrated, the
locking device 230 includes a complimentary locking profile 235 that includes one or more
geometric features that is complimentary to or interfaces with the load transfer device profile

155. In some embodiments, the complimentary locking profile 235 includes a complimentary
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axial force transfer surface to engage against axial force transfer surfaces of the load transfer
device profile 155 to engage and transfer axial force between the locking device 230 and the load
transfer device 150. Similarly, the complimentary locking profile 235 includes a complimentary
rotational force transfer surface to engage against rotational force transfer surfaces of the load
transfer device profile 155 to engage and transfer rotational forces between the locking device
230 and the load transfer device 150.

[0055] In some embodiments, the locking device 230 utilizes frictional engagement between
the complimentary locking profile 235 and the load transfer device profile 155 instead of or in
addition to the geometric relationships of the profiles to facilitate transfer of force therebetween.
Optionally, the complimentary locking profile 235 can be rotated, translated, and/or extended to
engage the load transfer device profile 155 by an actuating mechanism 234. The actuating
mechanism 234 can be hydraulic and/or electromechanical and can selectively engage and
disengage the complimentary locking profile 235 from the load transfer device profile 155.
[0056] Further, the locking device 230 can utilize other engagement mechanisms such as a
clutch in frictional engagement with an engagement surface.

[0057] Figure 10 is a cross-sectional view of an actuating lug in a retracted position,
according to some embodiments of the present disclosure. In the depicted example, the actuating
lug 220 can be utilized to locate the bottom of the casing window in the primary wellbore and
further axially and/or rotationally align the transition joint window with the casing window.
Advantageously, by locating the bottom of the casing window, the actuating lug 220 can
determine when the lateral liner is advanced to a desired depth to allow application of a set down
force to set the lateral liner.

[0058] Embodiments of the actuating lug 220 can be described in U.S. Patent No. 6,244,340.
The actuating lug 220 can be installed in line with the extension mandrels to be aligned with the
transition joint window. As illustrated, the actuating lug 220 is held in a retracted position to
allow for introduction of the junction system without damage to or interference with the primary
wellbore casing. A release mechanism 226 can hold the lug member 222 in a retracted position.
[0059] Figure 11 is a cross-sectional view of an actuating lug in an actuated position,
according to some embodiments of the present disclosure. As illustrated, the lug member 222 of
the actuating lug 220 is shown in an extended position. The lug member 222 can be deployed to

be extended as the junction system approaches the casing window of the primary wellbore.
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[0060] As shown, the lug member 222 is biased outward. As the release mechanism 226
releases the lug member 222, the lug member 222 can rotate away from the mandrel 221 to
extend outward. The lug member 222 can rotate about a pivot 224.

[0061] The released lug member 222 can engage with a bottom of the casing window to
axially and rotationally align the transition joint window with the casing window. Optionally,
more than one actuating lug 220 can be utilized.

[0062] Figure 12 is a cross-sectional view of a junction system introduced into a primary
wellbore, according to some embodiments of the present disclosure. In the depicted example,
the junction system 400 is shown being introduced and advanced into the primary wellbore 102.
The running tool 200 can advance the junction system 400.

[0063] At an upper end, the running tool 200 is coupled to a work string 101 to axially and
rotationally urge the junction system 400 within the primary wellbore 102. During operation, the
running tool 200 advances the anchor 130, the transition joint 140, the load transfer device 150,
and the lateral liner 160 together in a single trip. As previously described, the running tool 200 is
coupled to the anchor 130 via the setting tool 210 and to the load transfer device 150 via the
locking device 230. Further, the actuating lug 220 is aligned with a lower portion of the
transition joint window 142. As the junction system 400, and in particular the transition joint
140, is disposed above a casing window, the actuating lug 220 remains retracted to allow for
travel of the junction system 400 through the primary wellbore 102.

[0064] Figure 13 is a cross-sectional view of the junction system advancing into a lateral
wellbore, according to some embodiments of the present disclosure. As illustrated, portions of
the junction system 400 can be introduced into the lateral wellbore 104. In particular, as
illustrated, the lateral liner 160 and portions of the transition joint 140 can deviate and advance
through the lateral wellbore 104.

[0065] During advancement of the lateral liner 160 through the lateral wellbore 104, the
locking device 230 and the load transfer device 150 apply rotational and/or axial force to the
lateral liner 160. In some applications, highly deviated wellbore paths can require significant
axial and/or radial force upon the lateral liner 160.

[0066] Advantageously, by providing sufficient force to the lateral liner 160 via the load
transfer device 150 and the locking device 230, the lateral liner 160 can reliably be advanced to a

desired depth. Optionally, the actuating lug 220 can extend through the transition joint window
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142 to locate the lower portion of the casing window 110. The actuating lug 220 can catch or
engage a portion of the casing window 110, for example the lower portion of the casing window
110, to locate and align the transition joint window 142 with the casing window 110.

[0067] Further, the position of the actuating lug 220 can confirm the location or depth of the
lateral liner 160. After the lateral liner 160 is located to a desired depth, the running tool 200 can
apply a set down weight to set the lateral liner 160 in position. In some embodiments, the lateral
liner 160 is set by rotating the running tool 200. Optionally, the running tool 200 can direct
cement around the lateral liner 160 to cement the lateral liner 160 in position.

[0068] After the lateral liner 160 is set to depth, the anchor 130 can be set to anchor the
transition joint 140 to the casing 106. The setting tool 210 can set the anchor 130 as previously
described. Advantageously, a single running tool 200 can introduce and set both the lateral liner
160 and the anchor 130 in a single trip.

[0069] Upon setting the anchor 130, the running tool 200 can disengage the load transfer
device 150 and the anchor 130 and be retrieved from the well system.

[0070] Various examples of aspects of the disclosure are described below as clauses for
convenience. These are provided as examples, and do not limit the subject technology.

[0071] Clause 1. A method to introduce a junction assembly from a primary wellbore into a
lateral wellbore, the method comprising: introducing a running tool into the junction assembly,
wherein the junction assembly includes an anchor, a transition joint coupled to the anchor, a load
transfer device coupled to the transition joint, and a lateral liner coupled to the load transfer
device; releaseably coupling the running tool to the anchor and to the load transfer device;
advancing the running tool and the junction assembly through a casing of the primary wellbore;
introducing the lateral liner through a casing window of the casing; and applying rotational or
axial force to the lateral liner and the load transfer device via the running tool to position the
lateral liner within the lateral wellbore.

[0072] Clause 2. The method of Clause 1, further comprising diverting a load from the
lateral liner to the running tool via the load transfer device.

[0073] Clause 3. The method of Clause 1 or 2, further comprising locating the casing
window via the running tool.

[0074] Clause 4. The method of any preceding clause, further comprising milling a

transition joint window in the transition joint.
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[0075] Clause 5. The method of Clause 4, wherein milling the transition joint window
comprises milling the transition joint window at a downhole location.

[0076] Clause 6. The method of any preceding clause, further comprising aligning a
transition joint window of the transition joint with the casing window.

[0077] Clause 7. The method of Clause 6, wherein aligning the transition joint window
further comprises axially aligning the transition joint with the casing window.

[0078] Clause 8. The method of Clause 6, wherein aligning the transition joint window
further comprises rotationally aligning the transition joint with the casing window.

[0079] Clause 9. The method of any preceding clause, further comprising cementing the
lateral liner within the lateral wellbore.

[0080] Clause 10. The method of any preceding clause, further comprising setting the
anchor.

[0081] Clause 11. The method of Clause 10, wherein setting the anchor further comprises
expanding the anchor.

[0082] Clause 12. The method of Clause 11, wherein expanding the anchor comprises
hydraulically expanding the anchor.

[0083] Clause 13. The method of Clause 11, wherein expanding the anchor comprises
mechanically expanding the anchor.

[0084] Clause 14. The method of any preceding clause, further comprising: disengaging the
running tool from the junction assembly; and retrieving the running tool from the primary
wellbore.

[0085] Clause 15. A junction system to line a lateral wellbore extending from a primary
wellbore, the junction system comprising: a junction assembly including an anchor, a transition
. joint, a load transfer device, and a lateral liner that collectively define a central bore extending
therethrough, the transition joint coupled to the anchor, the transition joint including a transition
joint window extending through the transition joint into the central bore, the load transfer device
coupled to the transition joint, the load transfer device including a load transfer device profile
disposed within the central bore, wherein the load transfer device profile includes an axial
engagement portion and a rotational engagement portion, the lateral liner positioned below the
transition joint; and a running tool assembly configured to extend within the central bore of the

junction assembly, the running tool assembly including: an upper connection to a work string;
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connection; and a locking device axially spaced apart from the setting tool, the locking device
including locking profile complimentary to the load transfer device profile to engage with the
axial engagement portion or the rotational engagement portion of the load transfer device profile,
wherein axial and rotational engagement between the load transfer device and the locking device
permits transfer of axial or rotational force between the lateral liner and the work string.

[0086] Clause 16. The junction system of Clause 15, further comprising a mechanical
actuator coupled to the expansion cone.

[0087] Clause 17. The junction system of Clause 15 or 16, further comprising a hydraulic
piston coupled to the expansion cone.

[0088] Clause 18. The junction system of Clauses 15—17, further comprising an extension
mandrel coupling the setting tool and the locking device.

[0089] Clause 19. The junction system of Clause 18, wherein the extension mandrel extends
across the transition joint.

[0090] Clause 20. The junction system of Clauses 15—19, further comprising an actuating lug
assembly disposed between the setting tool and the locking device, the actuating lug assembly
including: a lug pivotably coupled to a lug body at a pivot; and a biasing member radially urging
the lug away from the lug body.

[0091] Clause 21. The junction system of Clause 20, further comprising a retention
mechanism releasably coupling the lug to the lug body, wherein the retention mechanism is
disposed opposite to the pivot.

[0092] Clause 22. The junction system of Clause 20, wherein the actuating lug assembly
includes a plurality of actuating lug assemblies.

[0093] Clause 23. A junction system to line a lateral wellbore extending from a primary
wellbore, the junction system comprising: a junction assembly an anchor, a transition joint, a
load transfer device, and a lateral liner that collectively define a central bore extending
therethrough, the anchor including an anchor profile disposed within the central bore, the
transition joint coupled to the anchor, the load transfer device coupled to the transition joint, the
load transfer device including an inner engagement surface, the lateral liner coupled to the load
transfer device; and a running tool assembly configured to extend within the central bore of the
junction assembly, the running tool assembly including:  an upper connection configured to be

coupled to a work string; a setting tool coupled to the upper connection, the setting tool including

-14 -




WO 2020/023035 PCT/US2018/043751

a setting tool collet, and a mandrel extending within the setting tool collet, wherein the setting
tool collet includes a setting profile complimentary to the anchor profile and is configured to
receive the anchor profile; and a locking device axially spaced apart from the setting tool, the
locking device including locking profile configured to engage the inner engagement surface,
wherein axial and rotational engagement between the load transfer device and the locking device
permits transfer of axial or rotational force between the lateral liner and the work string.

[0094] Clause 24. The junction system of Clause 23, wherein the anchor includes a slip
assembly disposed on an outer surface of the anchor, wherein the slip assembly is coupled to the
inner engagement surface.

[0095] Clause 25. The junction system of Clause 23 or 24, wherein the locking device
includes a clutch configured to engage the inner engagement surface.

[0096] Clause 26. The junction system of Clauses 23—25, further comprising an extension
mandrel coupling the setting tool and the locking device.

[0097] Clause 27. The junction system of Clause 26, wherein the extension mandrel extends
across the transition joint.

[0098] Clause 28. The junction system of Clauses 23—27, further comprising an actuating lug
assembly disposed between the setting tool and the locking device, the actuating lug assembly
including: a lug pivotably coupled to a lug body at a pivot; and a biasing member radially urging
the lug away from the lug body.

[0099] Clause 29. The junction system of Clause 28, further comprising a retention
mechanism releasably coupling the lug to the lug body, wherein the retention mechanism is
disposed opposite to the pivot.

[0100] Clause 30. The junction system of Clause 28, wherein the actuating lug assembly
includes a plurality of actuating lug assemblies.

[0101] Clause 31. A junction system to line a lateral wellbore extending from a primary
wellbore, the junction system comprising: an anchor including an expandable portion and an
anchor profile disposed within a central bore of the anchor; a transition joint coupled to the
anchor, the transition joint including a transition joint window extending through the transition
joint; a load transfer device coupled to the transition joint, the load transfer device including a

load transfer device profile disposed within the central bore, wherein the load transfer device
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profile includes an axial engagement portion and a rotational engagement portion; and a lateral
liner coupled to the load transfer device.

[0102] Clause 32. A running tool assembly to line a lateral wellbore extending from a
primary wellbore, the running tool assembly comprising: an upper connection configured to be
coupled to a work string; a setting tool coupled to the upper connection, the setting tool including
an expansion cone, a setting tool collet, and a mandrel extending within the expansion cone and
the setting tool collet, wherein the setting tool collet includes a setting profile; and a locking
device axially spaced apart from the setting tool, the locking device including locking profile,
wherein the locking device permits transfer of axial or rotational force between the locking
device and the work string.

[0103] Clause 33. The running tool assembly of Clause 32, further comprising a mechanical
actuator coupled to the expansion cone.

[0104] Clause 34. The running tool assembly of Clause 32 or 33, further comprising a
hydraulic piston coupled to the expansion cone.

[0105] Clause 35. The running tool assembly of Clauses 32-34, further comprising an
extension mandrel coupling the setting tool and the locking device.

[0106] Clause 36. The running tool assembly of Clauses 32-35, further comprising an
actuating lug assembly disposed between the setting tool and the locking device, the actuating
lug assembly including: a lug pivotably coupled to a lug body at a pivot; and a biasing member
radially urging the lug away from the lug body.

[0107] Clause 37. The running tool assembly of Clause 36, further comprising a retention
mechanism releasably coupling the lug to the lug body, wherein the retention mechanism is
disposed opposite to the pivot.

[0108] Clause 38. The running tool assembly of Clause 36, wherein the actuating lug

assembly includes a plurality of actuating lug assemblies.
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CLAIMS
WHAT IS CLAIMED IS:
1. A method to introduce a junction assembly from a primary wellbore into a lateral
wellbore, the method comprising:
introducing a running tool into the junction assembly, wherein the junction
assembly includes an anchor, a transition joint coupled to the anchor, a load transfer
device coupled to the transition joint, and a lateral liner coupled to the load transfer
device;
releaseably coupling the running tool to the anchor and to the load transfer device;
advancing the running tool and the junction assembly through a casing of the
primary wellbore;
introducing the lateral liner through a casing window of the casing; and
applying rotational or axial force to the lateral liner and the load transfer device

via the running tool to position the lateral liner within the lateral wellbore.

2. The method of Claim 1, further comprising diverting a load from the lateral liner

to the running tool via the load transfer device.

3. The method of Claim 1, further comprising locating the casing window via the
running tool.
4. The method of Claim 1, further comprising milling a transition joint window in

the transition joint.

5. The method of Claim 4, wherein milling the transition joint window comprises

milling the transition joint window at a downhole location.

6. The method of Claim 1, further comprising aligning a transition joint window of

the transition joint with the casing window.
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7. The method of Claim 6, wherein aligning the transition joint window further

comprises axially aligning the transition joint with the casing window.

8. The method of Claim 6, wherein aligning the transition joint window further

comprises rotationally aligning the transition joint with the casing window.

9. The method of Claim 1, further comprising cementing the lateral liner within the

lateral wellbore.

10. The method of Claim 1, further comprising setting the anchor.

11. The method of Claim 10, wherein setting the anchor further comprises expanding
the anchor.
12. The method of Claim 11, wherein expanding the anchor comprises hydraulically

expanding the anchor.

13. The method of Claim 11, wherein expanding the anchor comprises mechanically

expanding the anchor.

14. The method of Claim 1, further comprising:
disengaging the running tool from the junction assembly; and

retrieving the running tool from the primary wellbore.

15. A junction system to line a lateral wellbore extending from a primary wellbore,
the junction system comprising:

a junction assembly including an anchor, a transition joint, a load transfer device,
and a lateral liner that collectively define a central bore extending therethrough, the
transition joint coupled to the anchor, the transition joint including a transition joint
window extending through the transition joint into the central bore, the load transfer

device coupled to the transition joint, the load transfer device including a load transfer
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device profile disposed within the central bore, wherein the load transfer device profile
includes an axial engagement portion and a rotational engagement portion, the lateral
liner positioned below the transition joint; and
a running tool assembly configured to extend within the central bore of the
junction assembly, the running tool assembly including:
an upper connection to a work string;
a setting tool coupled to the upper connection; and
a locking device axially spaced apart from the setting tool, the locking
device including locking profile complimentary to the load transfer device profile
to engage with the axial engagement portion or the rotational engagement portion
of the load transfer device profile, wherein axial and rotational engagement
between the load transfer device and the locking device permits transfer of axial

or rotational force between the lateral liner and the work string.

16. The junction system of Claim 15, further comprising an extension mandrel

coupling the setting tool and the locking device.

17. The junction system of Claim 16, wherein the extension mandrel extends across

the transition joint.

18. The junction system of Claim 15, further comprising an actuating lug assembly
disposed between the setting tool and the locking device, the actuating lug assembly including:
a lug coupled to a lug body; and

a biasing member radially urging the lug away from the lug body.

19. The junction system of Claim 18, wherein the actuating lug assembly includes a

plurality of actuating lug assemblies.

20. A junction system to line a lateral wellbore extending from a primary wellbore,

the junction system comprising:
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a junction assembly an anchor, a transition joint, a load transfer device, and a
lateral liner that collectively define a central bore extending therethrough, the anchor
including an anchor profile disposed within the central bore, the transition joint coupled
to the anchor, the load transfer device coupled to the transition joint, the load transfer
device including an inner engagement surface, the lateral liner coupled to the load
transfer device; and

a running tool assembly configured to extend within the central bore of the
junction assembly, the running tool assembly including:

an upper connection to a work string;

a setting tool coupled to the upper connection, the setting tool including a
setting tool collet, and a mandrel extending within the setting tool collet, wherein
the setting tool collet includes a setting profile complimentary to the anchor
profile and is configured to receive the anchor profile; and

a locking device axially spaced apart from the setting tool, the locking
device including locking profile configured to engage the inner engagement
surface, wherein axial and rotational engagement between the load transfer device
and the locking device permits transfer of axial or rotational force between the

lateral liner and the work string.
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