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(57) Abstract: Provided is a downhole tool, a well system, and a method for forming a well system. The downhole tool, in one aspect,
includes a latch collet including a collet body, the collet body having a plurality of collet fingers, and a mandrel positioned within the
collet body. The downhole tool, according to this aspect, further includes a packer assembly positioned axially between the collet body
and the mandrel, the packer assembly configured to move from a radially retracted state when the mandrel and collet body are being
run-in-hole to a radially extended state when the collet body has engaged with a latching profile and weight is placed down upon the

packer assembly.
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A DOWNHOLE TOOL INCLUDING A PACKER ASSEMBLY

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to U.S. Application Serial No. 18/481,666, filed on
October 5, 2023, entitled “A DOWNHOLE TOOL INCLUDING A PACKER ASSEMBLY.,”
which claims the benefit of U.S. Provisional Application Serial No. 63/414,272, filed on October
7, 2022, entitled “ADAPTIVE ORIENTING LATCH,” commonly assigned with this application

and incorporated herein by reference in their entirety.

BACKGROUND

[0002] The unconventional market is extremely competitive. The market is trending towards
longer horizontal wells to increase reservoir contact. Multilateral wells offer an alternative
approach to maximize reservoir contact. Multilateral wells include one or more lateral wellbores
(e.g., secondary wellbores) extending from a main wellbore (e.g., primary wellbore). A lateral
wellbore is a wellbore that is diverted from the main wellbore or another lateral wellbore.

[0003] Lateral wellbores are typically formed by positioning one or more deflector assemblies
(e.g., whipstock assemblies) at desired locations in the main wellbore (e.g., an open hole section
or cased hole section) with a running tool. The deflector assemblies are often laterally and

rotationally fixed within the primary wellbore using a wellbore anchor.

BRIEF DESCRIPTION

[0004] Reference is now made to the following descriptions taken in conjunction with the
accompanying drawings, in which:

[0005] FIG. 1 is a schematic view of a well system designed, manufactured and operated
according to one or more embodiments disclosed herein;

[0006] FIGs. 2A and 2B illustrate different views of a latch collet designed, manufacturcd and/or
operated according to one or more embodiments of the disclosure;

[0007] FIGs. 3A and 3B illustrate different views of a latch coupling designed, manufactured
and/or operated according to one or more alternative embodiments of the disclosure;

[0008] F1Gs. 4A through 4C illustrate one embodiment of how a latch collet designed,

manufactured and/or operated according to one or more embodiments of the disclosure engages
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with a latch coupling designed, manufactured and/or operated according to one or more
cmbodiments of the disclosure;

[0009] FIG. 5A illustrates a downhole tool designed, manufactured and/or operated according to
one or more embodiments of the disclosure;

[0010] FIGs. 5B through 5D provide an operational sequence of the downhole tool of FIG. 5A;
[0011] FIGs. 6A and 6B illustrate different operational states of a downhole tool designed,
manufactured and/or operated according to one or more alternative embodiments of the
disclosure;

[0012] FIGs. 7A and 7B illustrate a downhole tool designed, manufactured and/or operated
according to one or more embodiments of the disclosure;

[0013] FIGs. 8A through 8D illustrate a two-part drilling and running tool designed,
manufactured and/or operated according to one or more embodiments of the disclosure;

[0014] FIGs. 9A through 18H illustrate an operational sequence for designing, manufacturing
and/or operating a well system according to one embodiment of the disclosure; and

[0015] FIGs. 19A through 31D illustrate an operational sequence for designing, manufacturing

and/or operating a well system according to another embodiment of the disclosure.

DETAILED DESCRIPTION

[0016] In the drawings and descriptions that follow, like parts are typically marked throughout
the specification and drawings with the same reference numerals, respectively. The drawn
figures are not necessarily to scale. Certain features of the disclosure may be shown exaggerated
in scale or in somewhat schematic form and some details of certain elements may not be shown
in the interest of clarity and conciseness. The present disclosure may be implemented in
embodiments of different forms.

[0017] Specific embodiments are described in detail and are shown in the drawings, with the
understanding that the present disclosure is to be considered an exemplification of the principles
of the disclosure, and is not intended to limit the disclosure to that illustrated and described
herein. It is to be fully recognized that the different teachings of the embodiments discussed
herein may be employed separately or in any suitable combination to produce desired results.
[0018] Unless otherwise specified, use of the terms “connect,” “engage,” “couple,” “attach,” or

any other like term describing an interaction between elements is not meant to limit the

interaction to a direct interaction between the elements and may also include an indirect
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interaction between the elements described. Unless otherwise specified, use of the terms “up,”

1 < EEIRYS

upward,” “uphole,” “upstrcam,” or other likc terms shall be construed as gencrally

“upper,
away from the bottom, terminal end of a well, regardless of the wellbore orientation; likewise,

e

use of the terms “down,” “lower,” “downward,” “downhole,” “downstream,” or other like terms
shall be construed as generally toward the bottom, terminal end of a well, regardless of the
wellbore orientation. Use of any one or more of the foregoing terms shall not be construed as
denoting positions along a perfectly vertical axis. Unless otherwise specified, use of the term
“subterranean formation” shall be construed as encompassing both areas below exposed earth
and areas below earth covered by water such as ocean or fresh water.

[0019] One challenge with constructing oil and gas wells in general and multilateral wells in
particular is the costly rig time it takes to drill and complete a well. Reducing the number of trips
required to construct a multilateral junction is a great way to reduce that time.

[0020] Presented here is a new multilateral system that combines several new features to achieve
a significant reduction in the number of trips needed to build a multilateral junction. If all new
features are implemented, a level 5 multilateral junction could be completed in 1 trip devoted
exclusively to the multilateral technology (MLT), or in certain instances even less than 1 trip as
further discussed below.

[0021] One example idea is to run the mainbore completion (e.g., lower main bore screens) with
a whipstock, anchor them in the mainbore and establish an annular seal (e.g., if required). Then,
one may release the running tool, turn it into a milling bottom hole assembly (BHA), mill the
window exit, and drill a short rat hole and lateral wellbore. Once the lateral wellbore has been
drilled, the lateral bore completion (e.g., lateral bore screens) may be dropped off, and on the
same trip the upper part of the system (e.g., the whipstock) may be retrieved, exposing a set of
seals for the junction to land in.

[0022] The new system proposed here also features a new latch collet design that incorporates a
packer assembly to achieve an annular seal between the anchor and the casing of the main bore.
To prevent premature compression of the packer elements, the new latch collet incorporates one
or more (e.g., three) independent anti-preset features.

[0023] Also present is a new running tool that automatically releases once the latch collet has

engaged with the correct latch coupling without any action required to be taken on the surface.
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Together, with the anti-preset features of the latch collet, this ensure that the running tool will
only rclecase when the BHA has rcached the correct depth and orientation in the well.

[0024] Since, in at least one embodiment, the running tool is a solid piece with no moving parts,
it is possible to realize further trip savings by employing a two part milling/running tool, such
that the simple running tool becomes the milling assembly for milling the window from the main
bore.

[0025] Once the lateral wellbore has been drilled, and lateral bore completion dropped off, the
upper part of the bottom hole assembly (BHA) (e.g., the whipstock) may be retrieved, leaving
behind the anchor part of the system which incorporates a set of seals. At this point, the junction
may be installed into the well, for example by using a deflector-less system to direct the lateral
leg out the window exit.

[0026] Trip savings have been one of the most important drivers of new technology development
when it comes to multilateral technology. This system eliminates 4-5 trips that are currently
required when constructing multilateral junctions of a trilateral well, which is an unprecedented
leap forward in terms of operational efficiency over the current state of the art. This system also
eliminates 2+ trips when constructing a multilateral junction of a single bilateral well, the
benefits of which cannot be overstated.

[0027] FIG. 1 is a schematic view of a well system 100 designed, manufactured and/or operated
according to one or more embodiments disclosed herein. The well system 100 includes a
platform 120 positioned over a subterranean formation 110 located below the earth’s surface
115. The platform 120, in at least one embodiment, has a hoisting apparatus 125 and a derrick
130 for raising and lowering one or more downhole tools including pipe strings, such as a drill
string 140. Although a land-based oil and gas platform 120 is illustrated in FIG. 1, the scope of
this disclosure is not thereby limited, and thus could potentially apply to offshore applications.
The teachings of this disclosure may also be applied to other land-based well systems different
from that illustrated.

[0028] As shown, a main wellbore 150 has been drilled through the various earth strata,
including the subterranean formation 110. The term “main” wellbore 1s used herein to designate
a primary wellbore from which another secondary wellbore is drilled. It is to be noted, however,
that a main wellbore 150 does not necessarily need to extend directly to the earth's surface. but

could instead be a branch of yet another lateral wellbore. A casing string 160 may be at least
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partially cemented within the main wellbore 150. The term “casing” is used herein to designate
a tubular string used to linc a wellborc. Casing may actually be of the type known to thosc
skilled in the art as a “liner” and may be made of any material, such as steel or composite
material and may be segmented or continuous, such as coiled tubing. The term “lateral”
wellbore is used herein to designate a wellbore that is drilled outwardly from its intersection with
another wellbore, such as a main wellbore. Moreover, a lateral wellbore may have another lateral
wellbore drilled outwardly therefrom.

[0029] A whipstock assembly 170 according to one or more embodiments of the present
disclosure may be positioned at a location in the main wellbore 150. Specifically, the whipstock
assembly 170 could be placed at a location in the main wellbore 150 where it is desirable for a
lateral wellbore 180 to exit. Accordingly. the whipstock assembly 170 may be used to support a
drilling/milling tool used to penetrate a window in the main wellbore 150. In at least one
embodiment, once the window has been milled and a lateral wellbore 180 formed, the whipstock
assembly 170 may be retrieved and returned uphole by a retrieval tool, in some embodiments in
only a single trip.

[0030] In some embodiments, an anchor assembly 190 may be placed downhole in the wellbore
150 to support and anchor downhole tools, such as the whipstock assembly 170, for maintaining
the whipstock assembly 170 in place while drilling the lateral wellbore 180. The anchor
assembly 190, in accordance with the disclosure, may be employed in a cased section of the main
wellbore 150, such as shown, or may be located in an open-hole section of the main wellbore
150. As such, the anchor assembly 190 in at least one embodiment may be configured to resist at
least 6,750 newton meters (Nm) (e.g., about 5,000 1b-ft) of torque. In yet another embodiment,
the anchor assembly 190 may be configured to resist at least 13,500 newton meters (Nm) (e.g.,
about 10,000 1b-ft) of torque, and in yet another embodiment configured to resist at least 20,250
newton meters (Nm) (e.g., about 15,000 1b-ft) of torque. Similarly, the anchor assembly 190
may be configured to resist at least 1814 kg (e.g., about 4,000 1b) of axial force. In yet another
embodiment, the anchor assembly 190 may be configured to resist at least 4536 kg (e.g., about
10,000 1b) of axial force, and in yet another embodiment the anchor assembly 190 may be
configured to resist at least 6804 kg (e.g., about 15,000 Ib) of axial force.

[0031] In the illustrated embodiment, the anchor assembly 190 is a latch coupling. In this

embodiment, the latch coupling (e.g., a profile in the casing engages with a reciprocal profile in
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another downhole tool) anchors the whipstock assembly 170, and any other features hanging
there below (c.g., main wellbore completion, screens, valves, cte.) in the wellbore 150. Once the
ancho assembly 190 reaches a desired location in the main wellbore 150, the reciprocal profile in
the downhole tool (e.g., whipstock assembly 170) may be activated to engage with the profile in
the casing string 160, thereby setting the anchor assembly 190. One aspect of the present
disclosure provides a new latch coupling. The well system 100 may be manufactured using any
one or more of the devices and/or methods disclosed below.

[0032] One embodiment of a well system (e.g., the well system 100 of FIG. 1) may incorporate
several new features that all contribute to eliminating trips. Beginning with a down-hole end of
the BHA, there is a latch collet. (See, FIGs. 2A & 2B). New, in this embodiment, is the addition
of a set of packer elements at the up-hole end of the latch collet that when compressed will form
an annular seal between the BHA and the main wellbore. (See, FIGs. 6A and 6B). New profiles
between the collet fingers are there to allow torque to be transmitted between the latch collet and
the inner mandrel.

[0033] To ensure that the packer elements are not prematurely energized, the latch mechanism
incorporates several features that when taken together will ensure that the latch mechanism only
actuates when in the correct latch coupling. Below the external profile on the collet fingers is a
set of internal profiles (e.g., collet prop buttons) that match groves on the OD of the mandrel.
(See, FIGs. 2A and 2B) When the latch collet is inside of the system casing size, the collet
fingers are compressed and the internal profiles (e.g., collet prop buttons) engage the OD groves
on the mandrel, preventing relative axial movement between the latch collet and the mandrel.
Once the latch collet latches into a latch coupling, the collet fingers snap out into the pockets in
the latch coupling, and the internal profiles (e.g., collet prop buttons) retract from the groves in
the mandrel thereby allowing movement between the mandrel and latch collet.

[0034] To prevent movement between the latch collet and the mandrel if the latch mechanism is
in larger casing when the latch collet fingers are not compressed, the upper part of the latch
mechanism incorporates a bore sensor. (See, FIGs. SA through 5E). This bore sensor locks the
latch collet and mandrel together when not in system size casing (see, FIG. 5B), and unlocks
when in the correct casing (see, FIG. 5C). Placing the bore sensor above the latch collet ensures

that the mandrel and latch collet are always locked together, until the latch coupling is reached.
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For example, when entering a liner, the latch collet fingers will lock onto the mandrel, before the
bore scnsor unlocks.

[0035] Moreover, a set of shear screws may also be used, which can be varied in quantity (or
omitted entirely), to require a certain amount of weight to be set down before the latch
mechanism will actuate. (See, FIGs. SA through SE).

[0036] Once all three features have been triggered. the packer elements are compressed, and the
annular seal is established by setting down weight. At the end of the stroke, a locking snap ring
may be used (o ensure that the mechanism does not release again. This snap ring may also be
designed to shear at a certain load such that the latch collet may be released, if necessary.
Similarly (e.g., simultaneously), the profiles on the ID of the latch collet (e.g., collet prop
buttons) may move out of their corresponding grooves in the mandrel. When dimensioned
correctly this will serve to prop open the latch collet preventing it from releasing from the latch
coupling as long as it is prevented from moving axially relative to the mandrel (e.g., the above-
mentioned snap ring).

[0037] It is possible to combine the above-described latch mechanism with a new style running
tool that automatically releases once the latch mechanism has locked into the latch coupling. A
running tool collet inside the mandrel may be used to connect the running tool to the latch
mechanism. Prior to setting the latch mechanism, profiles in the OD of the running tool collet
engage with dogs that protrude through the body of the mandrel. In this state the dogs may lock
the collet in tension, though they may also be used for compression and torque. Before the latch
mechanism has actuated, the dogs are held in place by the body of the latch collet. Once the latch
collet moves into the final position the dogs are free to move radially outward thereby also
unlocking the running tool collet. (See, FIGs. SA through SE).

[0038] Once the latch mechanism has locked into the latch coupling, simply applying tension to
the tool string will free the running tool with no further action required on the surface. As the
running tool is pulled up, the running tool collet pushes the unsupported dogs radially outward
and at the end of the travel and the collet fingers are free to expand over the body of the running
tool. Continuing to pull on the running tool will retract the milling features into the outer mill
body thereby creating a combined milling assembly.

[0039] The running tool may be used to install two separate assemblies in the well. The anchor,

of which the latch mechanism is a part, and the whipstock assembly. The anchor features a set of
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seals for a multilateral junction, and above that a Muleshoe profile as well as groves and slots for
transmitting tension, compression, and torque. This part may be uscd to allow for a straight pull
to shear some shear screws and release the whipstock.

[0040] A lower portion of the whipstock assembly may be connected to the running tool collet in
such a way to allow the two to move relative to each other, such that the running tool collet can
release the running tool and be retrieved with the whipstock when it is retrieved. A connecting
piece engages with the completion seals in the anchor assembly thereby providing pressure
integrity between the whipstock and the anchor. Depending on the application it may or may not
be necessary to have this temporary seal.

[0041] A second set of seals may be present in the whipstock assembly, the second set of seals
sealing on the OD of the running tool thereby completing the pressure barrier. With a fully
sealed system, as described, it would be possible to use the system to apply pressure to
components below the anchor or to circulate.

[0042] As presented in one embodiment, the whipstock assembly incorporates a fluid loss device
(e.g., including a flapper valve) that is held open by the running tool and automatically closes
once the running tool is pulled back. (See, FIGs. 7A and 7B). This serves as a fluid loss device
while drilling the lateral, thereby protecting the main wellbore from drilling pressures, and also
prevents milling/drilling debris from entering further. Since the flapper valve is part of the
retrievable whipstock assembly, once it is retrieved after the lateral has been drilled, the main
wellbore will once again be in communication to the rest of the well. The milling/drilling debris
may also be retrieved with the whipstock, leaving behind a clean seal assembly in the anchor
assembly. Depending on the well and/or field, this may or may not be acceptable and the
isolation may need to be maintained until a later time, perhaps until after the junction has been
installed. In such instances, the fluid loss device may instead be installed in a different part of the
system, or it may be omitted entirely. Likewise, while a flapper valve style fluid loss device 1is
shown, many other types of flow/pressure isolating devices may be used.

[0043] The whipstock assembly may include a set of holes through the body. These are for a
hydraulic retrieving tool to engage with and retrieve the whipstock assembly. Nevertheless, this
is not the only way that a whipstock assembly can be retrieved. In the interest of brevity,

whipstock retrieval options will not be discussed as part of this disclosure, but it is understood
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that any whipstock retrieval option may be used, and a typical whipstock is designed for several
contingencics.

[0044] Returning to the two-part drilling assembly, once the smaller assembly, inner mill, is
pulled back it will engage with the larger bit assembly. (See, FIGs. 8A through 8D). At this
point locking the two mills together is important for the successful milling of the window exit. A
no-go shoulder is there to provide a hard stop once the smaller assembly is pulled into position.
A one-way mechanism is used to then prevent the smaller assembly from coming back out of the
larger bit assembly. (See. FIGs. 8A through 8D). A spring pushes a segmented cone downward
into a narrowing space inside the larger bit assembly, such that it is squeezed onto the OD of the
body of the smaller assembly. Downward movement of the smaller assembly will be prevented
by the geometry of the cone and ID of the larger bit assembly, the more downward force is
applied the harder the smaller assembly will be squeezed.

[0045] In addition to preventing axial movement between the two mills, it is important to ensure
that torque applied to the smaller assembly by the drill string is transmitted to the larger bit
assembly. With sufficient axial force applied as described above, this is not a problem, as this is
the operating principle of collet chucks that are used in many different applications. As an
additional feature to aid with torque transfer, profiles may be added to the two mills and match
the shape of the segmented cone fingers. (See, FIGs. 8A through 8D). Friction enhancing
surface treatments, or geometries may be added to the various components to enhance grip and
make for a better connection.

[0046] The operational sequence for this system would, in one embodiment, start off by having a
latch coupling already installed in the well. Then the main wellbore screens and
whipstock/anchor assembly may be latched into the latch coupling. Weight may then be set
down to energize the packer elements, and in the same sequence the running tool is released.
Pulling up retracts the running tool from the whipstock assembly bore, and the flapper valve
closes creating a fluid loss barrier. The smaller assembly of the two-part drilling and running tool
may then be further pulled uphole until the larger bit assembly is tagged, and then may shear off.
At this point, normal window milling and lateral drilling operations can commence. The lateral
screens may then be dropped off, and a whipstock retrieving tool that is connected to the liner
running tool may be used to retrieve the whipstock. The junction may then be installed, landing

(e.g., simultaneously landing) in the seals in the main wellbore anchor, and then tying back the
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already dropped off lateral liner and/or screens. Since, in this embodiment, there is no

completion deflector, the lateral leg of the junction may need to cmploy a deflector less solution

to exit out into the lateral. Again, such an operational sequence can save 4-5 trips when

constructing one or more multilateral junctions of a trilateral well, and 2+ trips when

constructing a multilateral junction of a single bilateral well.

[0047] OPERATIONAL SEQUENCE OF ONE EMBODIMENT

0)
1)

2)
3)

4)

5)
6)
7)
8)
9)

Main wellbore latch coupling is present in well;

Run whipstock/anchor assembly and main wellbore lower completion

string;

Latch in to latch coupling;

Set down weight;

a. Energize packer elements, if present; and

b. Release running tool;

Pull up running tool/smaller assembly;

a. Flapper valve closes;

b. Lock smaller assembly and larger bit assembly together to form
combined bit assembly; and

c. Shear off the combined bit assembly {rom the whipstock assembly;

Mill window;

Drill lateral;

Drop off lateral lower completion;

Retrieve whipstock assembly; and

Land multilateral junction.

[0048] OPERATIONAL SEQUENCE OF ANOTHER EMBODIMENT

1)
2)

3)
4)

5)

6)
7)
8)
9)

Main wellbore latch coupling is present in well;

Run whipstock/anchor assembly and main wellbore lower completion

string;

Latch in to latch coupling;

Set down weight;

a. Energize packer elements, if present; and

b. Release running tool;

Pull up running tool/smaller assembly;

a. Flapper valve closes;

b. Lock smaller assembly and larger bit assembly together to form
combined bit assembly; and

c. Shear off the combined bit assembly from the whipstock assembly;

Mill window;

Drill lateral;

Drop off lateral lower completion; and

Land multilateral junction with whipstock assembly in place.
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[0049] Since the upper part of the system (e.g., the whipstock assembly) is retrieved, the lower
anchor can have a larger ID. This mcans that it is possible to install a junction that is compatible
with the intelligent completions such as the FlexRite® MIC family of junctions.

[0050] As can be appreciated, with a large system there are several changes that can be made to
tailor the system for other applications. One possible variation is in the selection of anchoring in
the main bore. While the latch collet and latch coupling have been discussed in detail above, the
ideas have more universal applications. For example, in place of a latch coupling an
XtremeGrip® MLT anchor may be used with the compatible latch mechanism. As discussed
above, the XtremeGrip ® compatible latches feature a mandrel and an external housing that
slides relative to the mandrel. Incorporating the automatic release features and anti-preset
features into a different latch mechanism is quite feasible. Selecting this alternative has the
benefit of allowing the system to be used for existing well that may not have a latch coupling
already present.

[0051] It would also be possible to incorporate more components from a traditional packer into
the system. The axial movement could also be used to set slips into the casing, thereby achieving
the required mechanical anchoring. This variation could have a far simpler profile in the well
than a latch coupling, perhaps just a recessed no-go.

[0052] A major change that could be made to the system is to remove the whipstock assembly
disconnect features and instead have the whipstock be installed permanently with the latch collet
in the well. In this embodiment, the whipstock assembly would incorporate completion seals to
ensure pressure integrity for the life of the well. These seals may be the same seals in the same
location as the seals previously discussed that seal on the body of the running tool, below the
flapper valve. With this variation, once the lateral is drilled the lateral screens could be run on
the junction and installed at the same time. A flapper valve may be present in the same location
to protect the main wellbore from drilling pressures as well as milling/drilling debris. This
flapper valve could then be broken while landing the junction with the main wellbore seal
stinger, or a different kind of valve could be shifted open. If implemented as described, this
embodiment would be a “zero trip” system that does not require any trips that are solely devoted
to the construction of a multilateral junction. One likely required sacrifice of this option is the
change to a junction that may not be compatible with intelligent completions since the bore in the

whipstock is not large enough to accommodate all the necessary equipment.
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[0053] This system is also stackable, as in multiple junctions can be installed in the same well.
The upper whipstock/anchor assembly would have the lower junction conncected to it instcad of
the main bore screens as described earlier.

[0054] Furthermore, a latch system different from that described above could also be used. A
challenge is to latch in and set various orientation-critical well equipment in a matching well
bore latch profile, such as a whipstock and/or a deflector device for a multilateral installation,
without the need for latch profile pre-orientation, and/or an additional verification run to confirm
latch profile orientation in the wellbore casing upon installation at depth.

[0055] An adaptive orienting latch according to the present disclosure could be used. The
adaptive orienting latch (e.g., a latch-in device, for locking in various well equipment at depth
and within a specific required orientation range), in one embodiment, consists of a latch collet, as
the anchor of the orientational critic well equipment, and a latch coupling with an internal mating
profile, run and installed in a well bore as a part of the casing liner run. The latch coupling,
when placed within the wellbore, does not require any orientational alignment to the wellbore
casing. The latch collet, run in as part of the well equipment, also does not require any
orientational alignment to its connected well equipment. Upon reaching the planned depth of the
latch coupling with the latch collet, the latch collet will be oriented, by the help of an orientation
device in the running string. The latch collet may have one or more selector profiles (e.g., having
multiple shoulders), and multiple torque buttons set up in a pattern to match the latch coupling
torsional slots in any orientation, such that the latch collet will lock in independent of its
orientation. The latch coupling is set up with multiple sets of matching torque slots, axially
through the collet, where the latch collet torque buttons engage to hold in torsional loading. The
number of matching profiles determines the accuracy of latch in orientation. For example, if:

two matching profiles were used, the accuracy would be + 90 degrees;

four matching profiles were used, the accuracy would be + 45 degrees;

six matching profiles were used, the accuracy would be + 30 degrees;

ten matching profiles were used, the accuracy would be + 18 degrees;
sixteen matching profiles were used, the accuracy would be + 11.25 degrees;
20 matching profiles were used, the accuracy would be + 9 degrees; and
Etc..

[0056] The latch collet has multiple sets of torque buttons. In the illustrated embodiment, the
multiple sets of torque buttons may each be separated into multiple linearly aligned and spaced
apart torque button portions (e.g., three torque button portions in the illustrated embodiment). In
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one or more embodiments, the torque buttons (and/or torque button portions) may be set up in an
altcrnating pattcrn to increasc debris tolerance and engagement into the latch coupling.

[0057] The latch collet, in the illustrated embodiment, may also have one or more coupling
selector buttons. In one or more embodiments, the latch collet includes an uphole coupling
selector button and a downhole coupling selector button. In accordance with one embodiment,
the one or more coupling selector button include one or more transaxial compressive shoulders
(e.g., a set of three transaxial compressive shoulders) and one or more transaxial tensile
shoulders (e.g., a set of three transaxial tensile shoulders), locking the latch collet at depth into
the latch coupling upon latching in. The latch collet may also be propped and locked into
position, as discussed in the paragraphs above employing the mandrel, for increased latch rating
or permanent anchoring by an internal mandrel.

[0058] The coupling selector buttons, in at least one embodiment, may be used to selectively
engage with one latch coupling while passing upon another latch coupling. For example, a size
and/or shape of the coupling selector buttons may change based upon the latch collet selector
profiles in the latch coupling that a particular coupling selector button is intended to engage with.
For example, if the latch couplings were installed within the wellbore, each having sequentially
smaller latch collet selector profiles (e.g., from heal to toe), then larger coupling selector buttons
would pass the smaller latch collet selector profiles until such time as the coupling selector
buttons matched with the latch collet selector profiles in the latch collet.

[0059] One novelty of this new adaptive orienting latch lies in how the latch collet can latch in
and lock into the latch coupling at any desired orientation without any required pre-alignment of
latch collet or orientation (or verification) of the casing latch coupling upon casing liner
installation in wellbore. The latch collet torque buttons, in combination with its transaxial
shoulders, has a novel method of locking into the latch couplings profile, at depth and at desired
orientation, even though the latch couplings orientation is an unknown.

[0060] With the adaptive orienting latch, an operator will be able to run and install casing liner
to depth without need to rotate or orient. This means less risk, and potentially longer sections
with increased well exposure. Also, if the adaptive orienting latch is being run in multiple
sections of liner, alignment in between is no longer critical and can be disregarded. This leads to
reduced time spent on alignment and reduced potential risk of misalignment. The adaptive latch

coupling does not require any alignment to the connected well equipment and may be installed in
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any orientation with respect to the whipstock taper. This will then reduce and/or eliminate the
risk of any misalignment upon the assecmbly process.

[0061] One embodiment of the adaptive orienting latch is shown in FIGs. 4A through 4C. As
shown, the adaptive orienting latch has two main components, the latch coupling, with the inner
plurality of axial alignment slots, and the mating latch collet. The latch coupling will be made up
to the casing sting and run in hole. The latch collet will be made up as a subcomponent to the
planned well equipment, such as a whipstock and or a deflector. Depending on operational
requirements, an inner mandrel may also be installed to allow for the latch collet to become
propped and thereby fully locked into the latch coupling.

[0062] As shown in FIGs. 2A and 2B, the latch collet has multiple torque buttons in combination
with the transaxially shoulders. All of these torque buttons hold torsional loading applied after
latching in at depth. Again, while the embodiment of FIGs. 2A and 2B illustrate each torque
button having a set of torque button portions, other embodiments exist wherein each torque
button is a single longitudinal torque button. As the latch collet is run into the latch coupling, the
transaxial shoulders will engage and the torque buttons will engage into closest aligned position
of the latch couplings axially alignment slots by applying any torsional loading.

[0063] In at least one embodiment, each of the torque buttons is substantially similarly shaped.
For example, a width (W1s) of each of the torque buttons would be within 10% of each other. In
yet another embodiment, the torque buttons are ideally similarly shaped, for example having the
width (Wrs) within 5% of each other. In yet another embodiment, the torque buttons are
perfectly similarly shaped, for example having the width (Wrg) within 2% of each other.

[0064] Similarly, in at least one embodiment, each of the axial alignment slots in the latch
coupling is substantially similarly shaped. For example, a width (Was) of each of the axial
alignment slots would be within 10% of each other. In yet another embodiment, the axial
alignment slots are ideally similarly shaped, for example having the width (Was) within 5% of
each other. In yet another embodiment, the axial alignment slots are perfectly similarly shaped,
for example having the width (Was) within 2% of each other.

[0065] As will be evident given the disclosure, the similarly sized (e.g.. and shaped) torque
buttons and axial alignment slots allow for a plurality (e.g., if not 4 or more, 6 or more, 10 or

more, 16 or more, etc.) different coupling orientations.
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[0066] Turning to FIGs. 2A and 2B, illustrated are different views of a latch collet 200 designed,
manufacturcd and/or operated according to onc or morc embodiments of the disclosurc. The
latch collet 200, in the illustrated embodiment, includes a collet body 210. In accordance with
one or more embodiments, the collet body 210 has a plurality of collet fingers 220. In the
illustrated embodiment, the collet body 210 includes four collet fingers 220. Nevertheless, other
embodiments may exist wherein less than four collet fingers 220 may be used (e.g.. as long as
there are at least two), or more than four collet fingers 220 may be used.

[0067] The latch collet 200, in one or more additional embodiments, may additionally include a
torque button 230 located on a radial exterior of each of the plurality of collet fingers 220. In at
least one embodiment, each of the torque buttons 230 is substantially similarly shaped. For
example, a width (W) of each of the torque buttons 230 would be within 10% of each other. In
yet another embodiment, the torque buttons 230 are ideally similarly shaped, for example having
the width (W) within 5% of each other. In yet another embodiment, the torque buttons 230 are
perfectly similarly shaped, for example having the width (Wrg) within 2% of each other.

[0068] In one or more embodiments, such as illustrated in FIGs. 2A and 2B, each of the torque
buttons 230 includes multiple linearly aligned and spaced apart torque button portion 230a, 230b,
230c. While three linearly aligned and spaced apart torque button portion 230a, 230b, 230c are
illustrated in FIGs. 2A and 2B, other embodiments exist wherein more or less than three linearly
aligned and spaced apart torque button portion 230a, 230b, 230c are used.

[0069] In the embodiment of FIGs. 2A and 2B, the torque button 230 is a first torque button
located on a radial exterior of each of the plurality of fingers 220, the latch collet 200 further
including a second torque button 240 located on the radial exterior of each of the plurality of
fingers 220. In accordance with this one embodiment, the width (Wg) of each of the second
torque buttons 240 is within 10% of each other and the first torque buttons 230. Further to this
embodiment, each of the second torque buttons 240 may include multiple (e.g., three) linearly
aligned and spaced apart second torque button portions 240a, 240b, 240c. In accordance with at
least one embodiment, the multiple linearly aligned and spaced apart torque button portions
230a, 230b, 230c and the multiple linearly aligned and spaced apart second torque button
portions 240a, 240b, 240c are at least partially axially offset from each other, thereby forming a
debris path.
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[0070] While not required, in the embodiment of FIGs. 2A and 2B, a third torque button 250
may be locatcd on the radial exterior of cach of the plurality of fingers 220. In accordance with
this one embodiment, the width (W) of each of the third torque buttons 250 is within 10% of
each other, of the second torque buttons 240, and the first torque buttons 230. Further to this
embodiment, each of the third torque buttons 250 includes multiple (e.g., three) linearly aligned
and spaced apart third torque button portions 250a, 250b, 250c. In accordance with at least one
embodiment, the multiple linearly aligned and spaced apart torque button portions 230a, 230b,
230c, the multiple linearly aligned and spaced apart second torque button portions 240a, 240b,
240c, and the multiple linearly aligned and spaced apart third torque button portions 250a, 250b,
250c are at least partially axially offset from each other, thereby forming the debris path.

[0071] The number of torque buttons may vary depending on the design of the latch collet 200,
as well as the rotational accuracy necessary for the latch collet 200. For example, if:

two torque buttons 230 were used, the accuracy would be + 90 degrees;

four torque buttons 230 were used, the accuracy would be + 45 degrees;

six torque buttons 230 were used, the accuracy would be + 30 degrees;

ten torque buttons 230 were used, the accuracy would be + 18 degrees;
sixteen torque buttons 230 were used, the accuracy would be + 11.25 degrees;
twenty torque buttons 230 were used, the accuracy would be + 9 degrees; and

* Etc..

[0072] The latch collet 200 of FIGs. 2A and 2B additionally includes a coupling selector button
260 located on the radial exterior of each of the plurality of fingers 220, the coupling selector
button 260 configured to engage with a selector profile in a latch coupling. In the embodiment
of FIGs. 2A and 2B, the coupling selector button 260 is an uphole coupling selector button
located uphole of the torque buttons 230, and the latch collet 200 further includes a downhole
coupling selector button 270 located on the radial exterior of each of the plurality of fingers 220
and downhole of the torque buttons 230.

[0073] In one or more embodiments, each of the uphole coupling selector buttons 260 and the
downhole coupling selector buttons 270 has a width (Wsp) greater than the width (Wg). In at
least one embodiment, the width (Wsp) is at least 2 times greater than the width (Wtg). In one
other embodiment, each of the uphole coupling selector buttons 260 has tensile and compressive
shoulders 262, 264, respectively, and each of the downhole coupling selector buttons 270 has

tensile and compressive shoulders 272, 274, respectively.
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[0074] The latch collet 200, in one or more embodiments, may additionally include a collet prop
button 280 locatcd on a radial interior of cach of the plurality of collet fingers 220. In onc or
more embodiments, the collet prop button 280 is configured to engage with a profile of a
mandrel for running the latch collet 200 downhole. Thus, in one embodiment, the collet prop
button 280 is configured to be propped radially outward by the mandrel to cause torque buttons
(e.g., 230, 240, 250) located on a radial exterior of each of the plurality of fingers 220 to remain
engaged with associated alignment profiles in a latch coupling when positioned at an acceptable
position downhole.

[0075] In the embodiment of FIGs. 2A and 2B, the collet prop button 280 located on the radial
interior of each of the plurality of fingers 220 is a first collet prop button, and the latch collet 200
further includes a second collet prop button 290 located on the radial interior of each of the
plurality of fingers 220. In one or more embodiments, the first collet prop buttons 280 and the
second collet prop buttons 290 are similarly shaped (e.g., within 10 percent of each other). In
one or more other embodiments, the first collet prop buttons 280 and the second collet prop
buttons 290 are located within a center 50 percent of the plurality of fingers 220. Furthermore,
in one or more embodiments, the first collet prop buttons 280 include compression shoulders
282, and the second collet prop buttons 290 include compression shoulders 292. In yet another
embodiment, neither the first collet prop buttons 280 nor the second collet prop buttons 290
include tensile shoulders.

[0076] Turning to FIGs. 3A and 3B, illustrated is a latch coupling 300 designed, manufactured
and/or operated according to one or more embodiments of the disclosure. The latch coupling
300. in one or more embodiments, may be positioned inline with wellbore tubing, such as
wellbore casing. In the illustrated embodiment of FIGs. 3A and 3B, the latch coupling 300
includes a housing 310. The housing 310, in one embodiment, has an outside diameter (OD) and
an inside diameter (ID).

[0077] In accordance with one embodiment of the disclosure, the latch coupling 300 further
includes a plurality of axial alignment slots 320 located along the inside diameter (ID) of the
housing 310. The plurality of axial alignment slots 320, in one or more embodiments, are
configured to engage with related torque buttons of an associated latch collet (e.g., latch collet
200 of FIGs. 2A and 2B). In one or more embodiments. each of the axial alignment slots 320 in

the latch coupling 300 is substantially similarly shaped. For example, a width (W as) of each of

17—



WO 2024/076745 PCT/US2023/034661

the axial alignment slots 320 would be within 10% of each other. In yet another embodiment,
the axial alignment slots 320 arc idcally similarly shaped, for example having the width (Was)
within 5% of each other. In yet another embodiment, the axial alignment slots 320 are perfectly
similarly shaped, for example having the width (Was) within 2% of each other. In one or more
embodiments, the plurality of axial alignment slots 320 each have a length (Las), and further
wherein the length (Las) is at least 3 times the width (W as).

[0078] The number of axial alignment slots 320 may vary depending on the design of the latch
coupling 300, as well as the rotational accuracy necessary [or the latch coupling 300. For
example, if:

* two axial alignment slots 320 were used, the accuracy would be + 90 degrees;
four axial alignment slots 320 were used, the accuracy would be + 45 degrees;

six axial alignment slots 320 were used, the accuracy would be + 30 degrees;

ten axial alignment slots 320 were used, the accuracy would be + 18 degrees;
sixteen axial alignment slots 320 were used, the accuracy would be + 11.25
degrees;

* twenty axial alignment slots 320 were used, the accuracy would be + 9 degrecs;

and
* FEtc..
[0079] In at least one embodiment, the plurality of axial alignment slots 320 is at least ten axial
alignment slots 320, and further wherein the width (Was) of each of the at least ten axial
alignment slots 320 is within 10% of each other. Nevertheless, in one or more embodiments, the
plurality of axial alignment slots 320 is at least ten axial alignment slots 320, and further wherein
the width (W as) of each of the at least ten axial alignment slots 320 is within 10% of each other.
In yet another embodiment, the plurality of axial alignment slots 320 is at least sixteen axial
alignment slots 320, and further wherein the width (Was) of each of the at least sixteen axial
alignment slots 320 is within 10% of each other.
[0080] The latch coupling 300, in one or more embodiments, may additionally include a radial
extending latch collet selector profile 330 located along the inside diameter (ID) of the housing
310. For example, in one or more embodiments, the radial extending latch collet selector profile
330 is an uphole radial extending latch collet selector profile located uphole of the plurality of
axial alignment slots 320, and the latch coupling 300 further includes a downhole radial
extending latch collet selector profile 340 located along the inside diameter (ID) of the housing

310 and downhole of the plurality of axial alignment slots 320. In one or more embodiments, the
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uphole radial extending latch collet selector profile 330 and the downhole radial extending latch
collet sclector profile 340 arc configured to engage with related coupling sclector buttons (c.g.,
coupling selector buttons 260, 270) of a latch collet.

[0081] In one or more embodiments, the uphole radial extending latch collet selector profile 330
and the downhole radial extending latch collet selector profile 340 each extends 360 degrees
around the housing. In yet other embodiments, the uphole radial extending latch collet selector
profile 330 and the downhole radial extending latch collet selector profile 340 each include
tensile shoulders 332, 342. respectively, or compressive shoulders 334, 344, respectively. In
even yet another embodiment, the uphole radial extending latch collet selector profile 330 and
the downhole radial extending latch collet selector profile 340 each include tensile shoulders
332, 342, respectively, and compressive shoulders 334, 344, respectively.

[0082] Turning to FIGs. 4A through 4C, illustrated is one embodiment of how a latch collet 410
designed, manufactured and/or operated according to one or more embodiments of the disclosure
engages with a latch coupling 450 designed, manufactured and/or operated according to one or
more embodiments of the disclosure to form an anchor assembly 400. The latch collet 410 is
similar in many respects to the latch collet 200 of FIGs. 2A and 2B. Similarly, the latch coupling
450 1s similar in many respects to the latch coupling 300 of FIGs. 3A and 3B. Accordingly, like
reference numbers have been used to indicate similar, if not identical features. In the illustrated
embodiments, the torque buttons 230 are engaged with the axial alignment slots 320. Similarly,
the uphole coupling selector buttons 260 and the downhole coupling selector buttons 270 are
engaged with the uphole radial extending latch collet selector profile 330 and the downhole
radial extending latch collet selector profile 340, respectively. Furthermore, if the uphole
coupling selector buttons 260 and the downhole coupling selector buttons 270 are too large to
engage with the uphole radial extending latch collet selector profile 330 and the downhole radial
extending latch collet selector profile 340, the latch collet 410 may continue downhole until it
finds a situation wherein the uphole coupling selector buttons 260 and the downhole coupling
selector buttons 270 are correctly sized to engage with the uphole radial extending latch collet
selector profile 330 and the downhole radial extending latch collet selector profile 340.
Accordingly, multiple latch couplings 450 may be positioned downhole, and the size or shape of
the uphole coupling selector buttons 260, the downhole coupling selector buttons 270, the uphole

radial extending latch collet selector profile 330 and the downhole radial extending latch collet
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selector profile 340 may be tailored to select which latch coupling 450 a given latch collet 410
will ultimatcly cngage with.

[0083] Turning to FIG. 5A, illustrated is a downhole tool 500 designed, manufactured and/or
operated according to one or more embodiments of the disclosure. The downhole tool 500, in
one or more embodiments, includes a latch collet 510, the latch collet 510 including a collet body
512 having a plurality of collet fingers 514, the latch collet 510 having a mandrel 520 positioned
therein. The latch collet 510 is similar in many respects to the latch collet 200 of FIGs. 2A and
2B. The downhole tool 500, in one or more embodiments, [urther includes a bore sensor 540 and
a shear feature 590 for preventing the latch collet 510 and the mandrel 520 from sliding relative
to one another. Also, while not shown in the embodiment of FIG. 5A, the downhole tool 500
additionally includes a locking dog, as will be discussed in detail below.

[0084] Turning now to FIG. 5B, illustrated is a cross-sectional view of the downhole tool 500 of
FIG. 5A (e.g., taken through the line 5B-5B) designed, manufactured and/or operated in
accordance with one embodiment of the disclosure. As shown, the downhole tool 500 includes
the latch collet 510 having the collet body 512. In the illustrated embodiment, the collet body
512 has a collet body opening 516 extending through a thickness (tc») thereof. While not shown
in FIG. 5B embodiment, the latch collet 510 further includes the plurality of collet fingers 514.
As further shown in the embodiment of FIG. 5B, the downhole tool 500 includes the mandrel
520 positioned within the collet body 512, the mandrel having a mandrel slot 522 therein. In at
least one embodiment, the collet body opening 516 and the mandrel slot 522 are axially aligned
when the bore sensor 540 is in the radially extended state.

[0085] In accordance with one embodiment of the disclosure, the bore sensor 540 is positioned
within the collet body opening 516 and the mandrel slot 522. In accordance with this
embodiment, the bore sensor 540 is configured remain in a radially extended state (e.g., as
shown in FIG. 5B) when the latch collet 510 is in too large size casing 598 and thereby prevent
the collet body 512 and the mandrel 520 from sliding relative to one another. In accordance with
this embodiment, the bore sensor 540 is also configured to be pushed to a radially compressed
state (e.g.. as shown in FIG. 5C) when the latch collet 510 is in the correct size casing 599 and
thereby not prevent the collet body 512 and the mandrel 520 from sliding relative to one another.
[0086] In at least one embodiment, the bore sensor 540 includes a radially exterior push key 542

and a snap feature 544 positioned between the radially exterior push key 542 and the mandrel
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520. In at least one embodiment, the radially exterior push key 542 is configured to sense for the
too large size casing 598 or the correct size casing 599. For cxample, in at lcast onc
embodiment, the bore sensor 540 is configured such that when it is in the too large size casing
598 the snap feature 544 is positioned within a shear plane 546 between the collet body 512 and
the mandrel 520 to prevent the collet body 512 and the mandrel 520 from sliding relative to one
another. In at least this one embodiment, the bore sensor 540 is also configured such that when it
is in the correct size casing 598 the snap feature 544 is positioned outside of the shear plane 546,
and thus not prevent the collet body 512 and the mandrel 520 from sliding relative to one
another. For example, in one or more embodiments, the radially exterior push key 542 is
configured to allow the snap feature 544 to be in a radially outward state and positioned within
the shear plane 546 when the bore sensor 540 is in the too large size casing 598 and is configured
to push the snap feature 544 to a radially inward state and positioned outside of the shear plane
546 when the bore sensor 540 is in the correct size casing 599. In at least one embodiment, the
snap feature 544 is a snap ring.

[0087] In one or more embodiments, the bore sensor 540 is a first bore sensor, and further
including a second bore sensor 550 positioned within a second collet body opening in the collet
body 512 and a second mandrel slot in the mandrel 520, the second bore sensor 550 configured
to remain in a second radially extended state when the latch collet 510 is in the too large size
casing 598 and thereby prevent the collet body 512 and the mandrel 520 from sliding relative to
one another, and configured to be pushed to a second radially compressed state when the latch
collet 510 is in the correct size casing 599 and thereby not prevent the collet body 512 and the
mandrel 520 from sliding relative to one another. In at least one embodiment. the downhole tool
further includes one or more additional bore sensors 555 positioned within additional collet body
openings in the collet body 512 and additional mandrel slots in the mandrel 520, the first,
second, and additional bore sensors 540, 550, 555 substantially equally circumferentially placed
about the latch collet 510.

[0088] Further to the embodiment of FIG. 5B, the collet body 512 has a collet body slot 518 on a
radial interior surface thereof, and the mandrel 520 has a mandrel opening 524 extending through
a thickness (tm) thereof. In this embodiment, a running tool collet 560 is located within the
mandre] 520, the running tool collet 560 having a running tool collet slot 562 on a radial exterior

surface thereof. In at least one embodiment, a locking dog 580 is positioned within the mandrel
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opening 524, the locking dog 580 configured to engage with the running tool collet slot 562
when the downhole tool 500 is in a run-in-holc statc and thereby prevent the mandrel 520 and the
running tool collet 560 from sliding relative to one another. In at least one other embodiment,
the locking dog 580 is configured to disengage from the running tool collet slot 562 and engage
with the collet body slot 518 after the collet body 512 and the mandrel 520 have slid relative to
one another and thereby allow the mandrel 520 and the running tool collet 560 to slide relative to
one another.

[0089] In at least one embodiment. the collet body 512 is configured to keep the locking dog 580
engaged with the running tool collet slot 562 when the downhole tool 500 is in the run-in-hole
state. In at least one other embodiment, the running tool collet 560 is configured to keep the
locking dog 580 engaged with the collet body slot 518 after the collet body 512 and the mandrel
520 have slid relative to one another.

[0090] In at least one embodiment, the running tool collet slot 562 has a collet slot downhole
edge 564 and a collet slot uphole edge 566, and further wherein the collet slot downhole edge
564 has a collet slot angled ramp profile 564b. Further to this embodiment, in at least one
instance the collet slot angled ramp profile 564b is a first collet slot angled ramp profile, and
further wherein the collet slot uphole edge 566 has a second collet slot angled ramp profile 566b.
[0091] Similarly, in at least one embodiment, the locking dog 580 has a locking dog downhole
edge 584 and a locking dog uphole edge 586, and further wherein a radially interior portion of
the locking dog downhole edge 584 has locking dog angled ramp profile 584b. In at least one
embodiment, the locking dog angled ramp profile 584b is a first locking dog angled ramp profile,
and further wherein a radially interior portion of the locking dog uphole edge 586 has second
locking dog angled ramp profile 586b. In at least this one embodiment, the first and second
collet slot angled ramp profiles 564b, 566b and the first and second locking dog angled ramp
profiles 584b, 586b are configured to cooperate to force the locking dog 580 into the collet body
slot 518.

[0092] In one or more embodiments, the bore sensor 540 is located in the collet body 512
between the locking dog 580 and a shear feature 590. In one or more embodiments, first and
second seal grooves 520 are located in the collet body 512 and on opposing sides of the collet
body slot 518, and furthermore first and second seal members 522 are located in the first and

second seal grooves 520.
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[0093] With reference to FIGs. 5B through 5D, and given the foregoing descriptions, an
opcrational scquence of the downhole tool 500 may be understood FIG. 5B illustrated the
downhole tool 500 in a run-in-hole state, such as if it were located in too large size casing 598.
In the embodiment shown in FIG. 5B, the shear feature 590 couples the collet body 512 of the
latch collet 510 with the mandrel 520, thereby preventing the collet body 512 and the mandrel
520 from sliding relative to one another. Similarly, as the downhole tool 500 is located in the too
large of casing 598, the bore sensor 540 remains in the radially extended state. Accordingly, the
snap feature 544 is positioned within the shear plane 546 between the collet body 512 and the
mandrel 520, thereby also preventing the collet body 512 and the mandrel 520 from sliding
relative to one another.

[0094] Further to the embodiment of FIG. 5B, the locking dog 580 is positioned within the
mandrel opening 524, the locking dog 580 further engaging with the running tool collet slot 562
and thereby preventing the mandrel 520 and the running tool collet 560 from sliding relative to
one another. Thus, at this stage, the latch collet 510 is axially fixed to the mandrel 520 using a
combination of the shear feature 590 and the bore sensor 540, and the mandrel 520 is axially
fixed to the running tool collet 560 using the locking dog 580. Accordingly, the latch collet 510
is ultimately axially fixed to the running tool collet 560.

[0095] Turning to FIG. 5C, illustrated is the downhole tool 500 of FIG. 5B, after the downhole
tool 500 is now located in the correct size casing 599. With the bore sensor 540 now in the
correct size casing 599, the bore sensor 540 is pushed to the radially compressed state. With the
bore sensor 540 in the radially compressed state, the snap feature 544 is now positioned outside
of the shear plane 546 between the collet body 512 and the mandrel 520, and thus does not
prevent the collet body 512 and the mandrel 520 from sliding relative to one another. At this
stage, the shear feature 590 still couples the collet body 512 of the latch collet 510 with the
mandrel 520, thereby preventing the collet body 512 and the mandrel 520 from sliding relative to
one another. Similarly, the locking dog 580 is still positioned within the mandrel opening 524,
the locking dog 580 still engaging with the running tool collet slot 562 and thereby preventing
the mandrel 520 and the running tool collet 560 from sliding relative to one another.
Accordingly, the latch collet 510 is still ultimately axially fixed to the running tool collet 560.
[0096] Turning to FIG. 5D, illustrated is the downhole tool 500 of FIG. 5C, after weight is

placed down on the mandrel 520 (e.g., via the running tool collet 560, and running tool coupled
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thereto), thereby shearing the shear feature 590. As the shear feature 590 shears, the running tool
collet 560 and thc mandrel 520 continuc to move downhole. As shown, at some point the
locking dog 580 aligns with the collet body slot 518, and thus the locking dog 580 is no longer
held in engagement with the running tool collet slot 562. Thus, at this stage, the locking dog 580
is free to move radially outward into the collet body slot 518.

[0097] Turning to FIG. SE, illustrated is the downhole tool 500 of FIG. 5D, after weight
continues to be placed down on the mandrel 520. In this embodiment, the collection of the first
and second collet slot angled ramp profiles 564b, 566b and the first and second locking dog
angled ramp profiles 584b, 586b cooperate to force the locking dog 580 into the collet body slot
518. Furthermore, at this point the latch collet 510 may be engaged with the latch coupling (not
shown). In at least one embodiment, another snap feature (not shown in this view) may again
axially fix the latch collet 510 and the mandrel 520 together. Furthermore, while not shown, the
running tool collet 560 is free to slide downhole and uphole relative to the mandrel 520.
Accordingly, in at least one embodiment, the running tool automatically decouples from the
running tool collet 560, and thus may be drawn uphole.

[0098] Turning now to FIGs. 6A and 6B, illustrated are different operational states of a
downhole tool 600 designed, manufactured and/or operated according to one or more alternative
embodiments of the disclosure. The downhole tool 600, in at least one embodiment, includes a
latch collet 610 including a collet body 620, the collet body 620 having a plurality of collet
fingers. The downhole tool 600, in accordance with one or more embodiments, further includes
a mandrel 630 positioned within the collet body 620.

[0099] Further to the embodiment of FIGs. 6A and 6B, the downhole tool 600 includes a packer
assembly 640 positioned axially between the collet body 620 and the mandrel 630. In the
illustrated embodiment, the packer assembly 640 is configured to move from a radially retracted
state (e.g., as shown in FIG. 6A) when the mandrel 630 and collet body 620 are being run-in-
hole to a radially extended state (e.g., as shown in FIG. 6B) when the collet body 620 has
engaged with a latching profile and weight is placed down upon the packer assembly 640. In one
or more embodiments, the packer assembly 640 includes a compressible packer element 642 that
is positioned between two slidable packer element rings 644.

[00100] In accordance with one embodiment of the disclosure, the collet body 620 has an

uphole edge 622 and the mandrel 630 has an inset shoulder 632. In accordance with this
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embodiment, the packer assembly 640 is positioned axially between the uphole edge 622 of the
collet body 620 and the insct shoulder 632. In accordance with another embodiment, the
downhole tool 600 includes an anti-preset feature 650, in this embodiment the anti-preset feature
650 configured to prevent the collet body 620 and the mandrel 630 from sliding relative to one
another and prematurely setting the packer assembly 640. The anti-present feature 650 may take
on a variety of different styles and remain within the scope of the disclosure. In at least one
embodiment, the anti-present feature 650 is a shear feature positioned between the collet body
620 and the mandrel 630 (e.g., as shown in FIGs. 5A through SE). In yet another embodiment,
the anti-present feature 650 is a collection of a collet prop button located on a radial interior of
each of the plurality of collet fingers and a plurality of profiles on the outer radial surface of the
mandre]l 630 (e.g.. as shown in FIGs. 2A and 2B). In yet even another embodiment, the anti-
present feature 650 is a bore sensor positioned within a collet body opening in the collet body
620 and a mandrel slot in the mandrel 630 (e.g., as shown in FIGs. 5A through 5E). In even yet
another embodiment, the anti-present feature 650 is any combination of one or more of the shear
feature, the collection of collet prop buttons and plurality of profiles on the mandrel, and the bore
sensor.

[00101] Turning now to FIGs. 7A and 7B, illustrated is a downhole tool 700 designed,
manufactured and/or operated according to one or more embodiments of the disclosure. The
downhole tool 700, in the embodiment of FIGs. 7A and 7B, includes a whipstock assembly 710
and a completion assembly 730. The downhole tool 700, in the embodiment of FIGs. 7A and
7B, additionally includes a fluid loss device 720 positioned between the whipstock assembly 710
and the completion assembly 730. In one or more alternative embodiments, the downhole tool
700 further includes an anchor assembly 740 (e.g., similar to that in FIGs. 6A and 6B) located
between the whipstock assembly 710 and the completion assembly 730, the fluid loss device
720 located between the anchor assembly 740 and the whipstock assembly 710.

[00102] In at least one embodiment, the fluid loss device 720 is coupled (e.g., either
directly or indirectly) to the whipstock assembly 710. In yet another embodiment, the fluid loss
device 720 is rigidly coupled to the whipstock assembly 710, such that removal of the whipstock
assembly 710 from a wellbore also removes the fluid loss device 720 from the wellbore. In even

another embodiment, the fluid loss device 720 is removably coupled to the whipstock assembly
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710, such that removal of the whipstock assembly 710 from a wellbore leaves the fluid loss
device 720 within the wellbore.

[00103] As shown in the embodiment of FIGs. 7A and 7B, the fluid loss device 720 may
be configured to be in an open state when being run in hole, and configured to be in a closed
state when the whipstock assembly 710 is being used to drill a lateral wellbore. For example, in
at least one embodiment, a running tool 750 extends through the whipstock assembly 710 and the
fluid loss device 720, propping the fluid loss device 720 in the open state. In accordance with
that discussed above, the running tool 750 may be a two-part drilling and running tool. Further
to the embodiment of FIGs. 7A and 7B, a seal assembly 760 may be located along an inner radial
surface of the fluid loss device 720. The seal assembly 760, in the illustrated embodiment, seals
against the running tool 750. In yet other embodiments, such as when the fluid loss device 720 is
left downhole after the lateral wellbore is drilled, the seal assembly 760 may seal against a
multilateral junction (not shown).

[00104] Turning now to FIGs. 8A through 8D, illustrated is a two-part drilling and
running tool 800 designed, manufactured and/or operated according to one or more embodiments
of the disclosure. The two-part drilling and running tool 800 includes a conveyance 810. The
two-part drilling and running tool 800, in one or more embodiments, further includes a smaller
assembly 820 (e.g., smaller bit assembly) coupled to an end of the conveyance 810. In one or
more embodiments, the two-part drilling and running tool 800 further includes a larger bit
assembly 830 slidably coupled to the conveyance 810, the smaller assembly 820 and larger bit
assembly 830 configured to slidingly engage one another downhole to form a combined bit
assembly 840.

[00105] In accordance with one embodiment, the two-part drilling and running tool 800
includes a one way mechanism 850 coupled between the smaller assembly 820 and the larger bit
assembly 830. In accordance with this one embodiment, the one way mechanism 850 is
configured to allow the smaller assembly 820 and larger bit assembly 830 to axially slide in one
direction relative to one another and prevent the smaller assembly 820 and larger bit assembly
830 from axially sliding in an opposite direction relative to one another.

[00106] In at least one embodiment, such as that shown in FIGs. 8A through 8D, the one
way mechanism 850 is a wedge feature. For example, the one way mechanism 850 of FIGs. 8A

through 8D is a wedge feature located in an annular space 825 between the smaller assembly 820
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and the larger bit assembly 830. In this one embodiment, the wedge feature is configured to
allow the smaller assembly 820 to slide uphole relative to the larger bit assembly 830 but prevent
the smaller assembly 820 from sliding downhole relative to the larger bit assembly 830.

[00107] Further to the embodiment of FIGs. 8A through 8D, the wedge feature is a
segmented cone 860. For example, in the illustrated embodiment of FIG. 8D, the segments of
the segmented cone 860 alter between downhole and uphole ends. Unique to the present
disclosure, in at least one embodiment, each segment of the segmented cone 860 has a first
profile that engages with a second related profile on a radial exterior surface of the smaller
assembly 820 or a radial interior surface of the larger bit assembly 830, the first profile and the
second related profile rotationally fixing the smaller assembly 820 and the larger bit assembly
830 when forming the combined bit assembly 840. as shown in FIG. 8C In yet another
embodiment, each segment of the segmented cone 860 has a first profile that engages with both a
second related profile on a radial exterior surface of the smaller assembly 820 and a third related
profile a radial interior surface of the larger bit assembly 830, the first profile, second related
profile and the third related profile rotationally fixing the smaller assembly 820 and the larger bit
assembly 830 when forming the combined bit assembly 840, as further shown in FIG. 8C.
[00108] In the embodiment of FIGs. 8A through 8D, a spring member 870 is positioned in
the annular space 825 between a shoulder 835 of the larger bit assembly 830 and the wedge
feature. The spring member 870. in one or more embodiments, is configured to maintain the one
way mechanism in a desired state (e.g., downhole state in the illustrated embodiment). The
smaller assembly 820 of the two-part drilling and running tool 800, in one or more embodiments,
further includes a no-go shoulder 822 that prevents the smaller assembly 820 from being pulled
entirely through the larger bit assembly §30.

[00109] Turning now to FIGs. 9A through 18H, illustrated are different views of a well
system 900 designed, manufactured and/or operated according to one or more embodiments of
the disclosure, for example at different manufacturing/operational states thereof.

[00110] With initial reference to FIGs. 9A through 9D, the well system 900 initially
includes a main wellbore 910. As indicated above, the main wellbore 910 may be a primary
wellbore extending from the surface, or a secondary wellbore already extending from a primary

wellbore. Located in the main wellbore 910 is tubing string 920. such as casing string. In
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certain embodiment, while not shown, cement may be positioned between the main wellbore 910
and the tubing string 920.

[00111] In the illustrated embodiment, a latch coupling 940 portion of an anchor assembly
930 is positioned in the tubing string 920 (e.g., in line with the tubing string 920). For example,
in at least one embodiment, the latch coupling 940 is a latch coupling including one or more
latch coupling profiles, the one or more latch coupling profiles configure to engage with one or
more torque buttons of a latch collet, such as a latch collet coupled to a whipstock assembly. In
at least one embodiment, the latch coupling 940 is similar to the latch coupling discussed above
with regard to FIGs. 3A and 3B. Nevertheless, the embodiment of FIGs. 9A through 18H is not
limited to such a latch coupling.

[00112] Turning now to FIGs. 10A through 10H, illustrated is the well system 900 of
FIGs. 9A through 9D after employing a two-part drilling and running tool 1010 to run a
downhole tool 1005 within the main wellbore 910. In the illustrated embodiment, the downhole
tool 1005 includes a whipstock assembly 1020, which is coupled to a fluid loss device 1030,
which is coupled to a packer assembly 1040, which is coupled to a latch collet 1060 of the
anchor assembly 930, which is coupled to a completion assembly 1090. In the illustrated
embodiment, the whipstock assembly 1020 is rigidly coupled to the features therebelow,
including the packer assembly 1040 and the fluid loss device 1030 in one or more embodiments.
The term “rigidly coupled,” as used herein means that the whipstock assembly 1020 is meant to
remain attached to the features therebelow without significant measures to separate the two,
particularly after forming the lateral wellbore and positioning a multilateral junction in the main
wellbore and lateral wellbore. In at least one embodiment, these features are run-in-hole in a
single trip within the main wellbore 910.

[00113] The two-part drilling and running tool 1010 of FIGs. 10A through 10H is similar
in many respects to the two-part drilling and running tool 800 of FIGs. 8A through 8D. The fluid
loss device 1030 of FIGs. 10A through 10H is similar in many respects to the fluid loss device
720 of FIGs. 7A and 7B. The packer assembly 1040 of FIGs. 10A through 10H is similar in
many respects to the packer assembly 640 of FIGs. 6A and 6B. The anchor assembly 930,
including the latch coupling 940 and the latch collet 1060 of FIGs. 10A through 10H is similar in
many respects to the latch collet 200 and latch coupling 300 of FIGs. 2A through SE.

Accordingly, like reference numbers have been used to indicate similar, if not identical, features.
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[00114] In the illustrated embodiment of FIGs. 10A through 10H, the larger bit assembly
830 of the two-part drilling and running tool 1010 is coupled proximate a downholc end of the
whipstock assembly 1020. Furthermore, the smaller assembly 820 of the two-part drilling and
running tool 1010 is propping the fluid loss device 1030 in an open position. Furthermore, at
this stage, the packer assembly 1040 is in the radially retracted state.

[00115] Additionally, in the embodiment of FIGs. 10A through 10H, the latch collet 1060
has yet to engage with the latch coupling 940. For example, the torque buttons 230 of the latch
collet 1060 have yet to engage with the related slots (e.g., axial alignment slots) in the latch
coupling 940. Additionally, the collet prop buttons 280, 290 of the latch collet 1060 are engaged
with the mandrel 520 (e.g., engaged with the mandrel slot 522 of the mandrel 520), axially fixing
the mandrel 520 and the latch collet 1060 together.

[00116] Furthermore, in this embodiment, as the latch collet 1060 is located in too large
size casing 598, the bore sensor 540 is in its radially extended state, and thus the snap feature 544
is located in the shear plane 546 between the latch collet 1060 and the mandrel 520.
Accordingly, this stage the bore sensor 540 axially fixes the latch collet 1060 and the mandrel
520 together. Furthermore, the shear feature 590 has yet to shear, and thus also axially fixes the
latch collet 1060 and the mandrel 520 together.

[00117] Moreover, as shown, the running tool collet 560 and the mandrel 520 are axially
fixed to one another using the locking dog 580. For example, the locking dog 580 may be held
in a radially retracted state within the running tool collet slot (e.g., running tool collet slot 562 of
FIGs. 5A through 5D) by the latch collet 1060. Thus, at this stage, the smaller assembly 820 of
the two-part drilling and running tool 1010, the running tool collet 560, the mandrel 520, and the
latch collet 1060 are all axially fixed to one another.

[00118] Turning now to FIGs. 11A through 11H, illustrated is the well system 900 of
FI1Gs. 10A through 10H after setting weight down on the whipstock assembly 1020, and thus the
mandrel 520, thus causing the torque buttons 230 of the latch collet 1060 to engage with the
related slots in the latch coupling 940. When this occurs, the latch collet 1060 moves to a
radially extended state, and thus the collet prop buttons of the latch collet 1060 are no longer
located within the mandrel slot of the mandrel 520.

[00119] Furthermore, at this stage the latch collet 1060 is now located in the correct size

casing 599. Accordingly, the bore sensor 540 is pressed to its radially compressed state, thereby
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moving the snap feature 544 outside of the shear plane 546. Accordingly, at this stage the bore
sensor 540, and morc specifically the snap feature 544, no longer axially fix the latch collet 1060
and the mandrel 520. Nevertheless, at this stage the shear feature 590 still axially fixes the latch
collet 1060 and the mandrel 520.

[00120] Furthermore, at this stage the running tool collet 560 and the mandrel 520 remain
axially fixed to one another using the locking dog 580. For example, the locking dog 580 is still
held in the radially retracted state within the running tool collet slot by the latch collet 1060.
Thus, at this stage, the smaller assembly 820 of the two-part drilling and running tool 1010, the
running tool collet 560, the mandrel 520, and the latch collet 1060 are all still axially fixed to one
another.

[00121] Turning now to FIGs. 12A through 12H, illustrated is the well system 900 of
FIGs. 11A through 11H after continuing to set down weight on the whipstock assembly 1020,
and thus the mandrel 520, thereby setting the packer assembly 1040. The continued setting
down of weight on the whipstock assembly 1020, and thus the mandrel 520, additionally shears
the shear feature 590, and thus the latch collet 1060 and the mandrel 520 are no longer axially
fixed to one another. Furthermore, in at least one embodiment, the mandrel 520 now holds the
collet prop buttons 280, 290 radially outward, thus fixing the torque buttons 230 of the latch
collet 1060 within the slots in the latch coupling.

[00122] Additionally, the continued setting down of weight on the whipstock assembly
1020 slides the running tool collet 560 and the mandrel 520 further downhole, until such a time
that the locking dog 580 is now aligned with a collet body slot 518 in the latch collet 510.
Additionally, another snap feature 1310 may snap into place, once again axially fixing the latch
collet 1060 and the mandrel 520. The running tool collet 560 and the mandrel 520, given that the
locking dog 580 may move from its radially retracted state to its radially extended state within
the collet body slot, are now effectively axially free to slide relative to one another.

[00123] Turning now to FIGs. 13A through 13H, illustrated is the well system 900 of
FIGs. 12A through 12H after picking up weight on the whipstock assembly 1020, and thus the
running tool collet 560. This movement of the whipstock assembly 1020, through an interaction
between the first and second collet slot angled ramp profiles 564b, 566b, and first and second
locking dog angled ramp profiles 584b, 586b, causes the locking dog 580 to move radially
outward into the collet body slot 518, thereby axially freeing the running tool collet 560 and the

_30_



WO 2024/076745 PCT/US2023/034661

mandrel 520 from one another. As the running tool collet 560 and the mandrel 520 are no longer
axially fixed to onc another, the running tool collet 560 is free to slide uphole.

[00124] Turning now to FIGs. 14A through 14H, illustrated is the well system 900 of
FIGs. 13A through 13H after the smaller assembly 820 continues to be pulled uphole, and thus
disengages from the running tool collet 560, and thereafter engages with the larger bit assembly
830 to form a combined bit assembly 1410. The one way mechanism 850, in this embodiment,
coupled between the smaller assembly 820 and the larger bit assembly 830 prevents the smaller
bit assembly 820 and the larger bit assembly 830 [rom axially sliding relative to one another such
that they no longer form the combined bit assembly 1410. For example, in this embodiment the
smaller assembly 820 is unable to move back downhole apart from the larger bit assembly 830.
Furthermore, at this stage the fluid loss device 1030 is allowed to close.

[00125] Turning now to FIGs. 15A through 15H, illustrated is the well system 900 of
FIGs. 14A through 14H after the two-part drilling and running tool 1010 continues to be pulled
uphole. and thus the combined bit assembly 1410 shears away from the whipstock assembly
1020.

[00126] Turning now to FIGs. 16A through 16H, illustrated is the well system 900 of
FIGs. 15A through 15H after using the released two-part drilling and running tool 1010 to form a
lateral wellbore 1610 off of the main wellbore 910. Those skilled in the art understand and
appreciate the steps necessary to mill the exit and form the lateral wellbore 1610, particularly
given the details contained herein. Thereafter, the two-part drilling and running tool 1010 is
pulled out of the main wellbore 910.

[00127] Turning now to FIGs. 17A through 17H, illustrated is the well system 900 of
FIGs. 16A through 16H after dropping off a lower completion 1710 in the lateral wellbore 1610.
Those skilled in the art understand and appreciate the steps necessary to drop off the lower
completion 1710, particularly given the details contained herein.

[00128] Turning now to FIGs. 18A through 18H, illustrated is the well system 900 of
FIGs. 17A through 17H after positioning a multilateral junction assembly 1810 at a junction
between the main wellbore 910 and the lateral wellbore 1610. In the illustrated embodiment, as
the whipstock assembly 1020 is rigidly coupled to the feature therebelow, the multilateral
junction assembly 1810 is positioned at the junction between the main wellbore 910 and the

lateral wellbore 1610 using the whipstock assembly 1020. In the illustrated embodiment, a main
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bore leg 1820 of the multilateral junction assembly 1810 engages with a seal assembly 760 of the
fluid loss device 1030, while a lateral bore leg 1830 of the multilateral junction assembly 1810 is
in the lateral wellbore 1610.

[00129] Turning now to FIGs. 19A through 31D, illustrated are different views of a well
system 1900 designed, manufactured and/or operated according to one or more alternative
embodiments of the disclosure, for example at different manufacturing/operational states thereof.
The well system 1900 of FIGs. 19A through 31D is similar in many respects to the well system
900 of FIGs. 9A through 18H. Accordingly, like reference numbers have been used to indicated

similar, if not identical, features.

[00130] With initial reference to FIGs. 19A through 19D, the well system 1900 is
substantially similar to the well system 900 of FIGs. 9A through 9D.
[00131] Turning now to FIGs. 20A through 20D, illustrated is the well system 1900 of

FIGs. 19A through 19D after employing a two-part drilling and running tool 1010 to run a
downbhole tool 2005 within the main wellbore 910. In the illustrated embodiment, the downhole
tool 2005 includes a whipstock assembly 1020, which is coupled to a fluid loss device 1030,
which is coupled to a packer assembly 1040, which is coupled to a latch collet 1060 of the
anchor assembly 930, which is coupled to a completion assembly 1090. The downhole tool
2005, in contrast to the downhole tool 1005, additionally includes a muleshoe 2010.
Furthermore, the downhole tool 2005, in contrast to the downhole tool 1005, employs the
whipstock assembly 1020 that is removable coupled to the features therebelow, including the
packer assembly 1040 and the fluid loss device 1030 in one or more embodiments. The term
“removably coupled,” as used herein and unless otherwise stated, means that the whipstock
assembly 1020 is meant to disengage from the features therebelow without significant measures
to separate the two, particularly after forming the lateral wellbore and positioning a multilateral
junction in the main wellbore and lateral wellbore. In fact, in this embodiment, the whipstock
assembly 1020 is configured to be retrieved uphole prior to the multilateral junction being run-
in-hole.  Otherwise, the embodiment of FIGs. 20A through 20D are substantially similar to
FIGs. 10A through 10H.

[00132] Turning now to FIGs. 21A through 21D, illustrated is the well system 1900 of
FIGs. 20A through 20D after setting weight down on the whipstock assembly 1020, and thus the
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mandrel 520, thus causing the torque buttons 230 of the latch collet 1060 to engage with the
related slots in the latch coupling 940.

[00133] Turning now to FIGs. 22A through 22D, illustrated is the well system 1900 of
FIGs. 21A through 21D after continuing to set down weight on the whipstock assembly 1020,
and thus the mandrel 520, thereby setting the packer assembly 1040. The continued setting
down of weight on the whipstock assembly 1020, and thus the mandrel 520, additionally shears
the shear feature 590, and thus the latch collet 1060 and the mandrel 520 are no longer axially
fixed to one another. Furthermore, in at least one embodiment, the mandrel 520 now holds the
collet prop buttons 280, 290 radially outward, thus fixing the torque buttons 230 of the latch
collet 1060 within the slots in the latch coupling.

[00134] Additionally, the continued setting down of weight on the whipstock assembly
1020 slides the running tool collet 560 and the mandrel 520 further downhole, until such a time
that the locking dog 580 is now aligned with a collet body slot 518 in the latch collet 510.
Additionally, another snap feature 1310 may snap into place, once again axially fixing the latch
collet 1060 and the mandrel 520. The running tool collet 560 and the mandrel 520, given that the
locking dog 580 may move from its radially retracted state to its radially extended state within
the collet body slot, are now effectively axially free to slide relative to one another.

[00135] Turning now to FIGs. 23A through 23D, illustrated is the well system 1900 of
FIGs. 22A through 22D after picking up weight on the whipstock assembly 1020, and thus the
running tool collet 560. This movement of the whipstock assembly 1020, through an interaction
between the first and second collet slot angled ramp profiles 564b, 566b, and first and second
locking dog angled ramp profiles 584b, 586b, causes the locking dog 580 to move radially
outward into the collet body slot 518, thereby axially freeing the running tool collet 560 and the
mandre] 520 from one another. As the running tool collet 560 and the mandrel 520 are no longer
axially fixed to one another, the running tool collet 560 is free to slide uphole.

[00136] Turning now to FIGs. 24A through 24D, illustrated is the well system 1900 of
FIGs. 23A through 23D after the smaller assembly 820 continues to be pulled uphole. and thus
disengages from the running tool collet 560, and thereafter engages with the larger bit assembly
830 to form a combined bit assembly 1410. The one way mechanism 850, in this embodiment,
coupled between the smaller assembly 820 and the larger bit assembly 830 prevents the smaller

bit assembly 820 and the larger bit assembly 830 from axially sliding relative to one another such
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that they no longer form the combined bit assembly 1410. For example, in this embodiment the
smaller assembly 820 is unable to move back downhole apart from the larger bit assembly 830.
Furthermore, at this stage the fluid loss device 1030 is allowed to close.

[00137] Turning now to FIGs. 25A through 25D, illustrated is the well system 1900 of
FIGs. 24A through 24D after the two-part drilling and running tool 1010 continues to be pulled
uphole, and thus the combined bit assembly 1410 shears away from the whipstock assembly
1020.

[00138] Turning now to FIGs. 26A through 26D, illustrated is the well system 1900 of
FIGs. 25A through 25D after using the released two-part drilling and running tool 1010 to form a
lateral wellbore 1610 off of the main wellbore 910. Those skilled in the art understand and
appreciate the steps necessary to mill the exit and form the lateral wellbore, particularly given the
details contained herein. Thereafter, the two-part drilling and running tool 1010 is pulled out of
the main wellbore 910.

[00139] Turning now to FIGs. 27A through 27D, illustrated is the well system 1900 of
FIGs. 26A through 26D after dropping off the lower completion 1710 in the lateral wellbore
1610. Those skilled in the art understand and appreciate the steps necessary to drop off the lower
completion 1710, particularly given the details contained herein.

[00140] Turning now to FIGs. 28A through 28D, illustrated is the well system 1900 of
FIGs. 27A through 27D after a whipstock assembly removal tool 2810 has engaged with the
whipstock assembly 1020.

[00141] Turning now to FIGs. 29A through 29D, illustrated is the well system 1900 of
FI1Gs. 28A through 28D after the whipstock assembly removal tool 2810 has retrieved the
whipstock assembly 1020 from the wellbore 910. In at least one embodiment, the lower
completion 1710 is dropped off within the lateral wellbore 1610, the whipstock assembly
removal tool 2810 engages with the whipstock assembly 1020, and the whipstock assembly
removal tool 2810 retrieves the whipstock assembly 1020 from the wellbore 910 in a single trip
downhole.

[00142] Turning now to FIGs. 30A through 30D, illustrated is the well system 1900 of
FIGs. 29A through 29D after starting to position a multilateral junction assembly 3010 (e.g.,
including a main bore leg 3020 and a lateral bore leg 3030) at a junction between the main

wellbore 910 and the lateral wellbore 1610. In the illustrated embodiment, the whipstock
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assembly 1020 has been retrieved uphole, thus a deflector less multilateral junction assembly is
uscd to deploy the lateral bore leg 3030 thereof into the lateral wellbore 1610.

[00143] Turning now to FIGs. 31A through 31D, illustrated is the well system 1900 of
FIGs. 30A through 30D after the multilateral junction assembly 3010 (e.g., including a main bore
leg 3020 and a lateral bore leg 3030) has engaged with the muleshoe 2010 and is finally placed
downhole.

[00144] Aspects disclosed herein include:

A. A latch collet, the latch collet including: 1) a collet body, the collet body having a
plurality of collet fingers; and 2) a torque button located on a radial exterior of each of the
plurality of collet fingers, wherein a width (W1s) of each of the torque buttons is within 10% of
each other.

B. A well system, the well system including: 1) a wellbore extending through one or
more subterranean formations; 2) wellbore casing located in the wellbore, the wellbore casing
including a latch coupling; and 3) a latch collet located in the wellbore and configured to engage
with the latch coupling, the latch collet including: a) a collet body, the collet body having a
plurality of collet fingers; and b) a torque button located on a radial exterior of each of the
plurality of collet fingers, wherein a width (Wrg) of each of the torque buttons is within 10% of
each other.

C. A method for forming a well system, the method including: 1) forming a wellbore
through one or more subterranean formations; 2) positioning wellbore casing in the wellbore, the
wellbore casing including a latch coupling; and 3) positioning a latch collet in the wellbore, the
latch collet configured to engage with the latch coupling and including: a) a collet body. the
collet body having a plurality of collet fingers; and b) a torque button located on a radial exterior
of each of the plurality of collet fingers, wherein a width (Wts) of each of the torque buttons is
within 10% of each other.

D. A latch collet, the latch collet including: 1) a collet body, the collet body having a
plurality of collet fingers; and 2) a collet prop button located on a radial interior of each of the
plurality of collet fingers, the collet prop button configured to engage with a profile of a mandrel
for running the latch collet downhole, and configured to be propped radially outward by the

mandrel to cause torque buttons located on a radial exterior of each of the plurality of fingers to
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remain engaged with associated alignment profiles in a latch coupling when positioned at an
acccptablc position downhole.

E. A well system, the well system including: 1) a wellbore extending through one or
more subterranean formations; 2) wellbore casing located in the wellbore, the wellbore casing
including a latch coupling; and 3) a latch collet located in the wellbore and configured to engage
with the latch coupling, the latch collet including: a) a collet body, the collet body having a
plurality of collet fingers; and b) a collet prop button located on a radial interior of each of the
plurality of collet fingers, the collet prop button configured to engage with a profile of a mandrel
for running the latch collet downhole, and configured to be propped radially outward by the
mandrel to cause torque buttons located on a radial exterior of each of the plurality of fingers to
remain engaged with associated alignment profiles in a latch coupling when positioned at an
acceptable position downhole.

F. A method for forming a well system, the method including: 1) forming a wellbore
through one or more subterranean formations; 2) positioning wellbore casing in the wellbore, the
wellbore casing including a latch coupling; and 3) positioning a latch collet in the wellbore, the
latch collet configured to engage with the latch coupling and including: a) a collet body, the
collet body having a plurality of collet fingers; and b) a collet prop button located on a radial
interior of each of the plurality of collet fingers, the collet prop button configured to engage with
a profile of a mandrel for running the latch collet downhole, and configured to be propped
radially outward by the mandrel to cause torque buttons located on a radial exterior of each of
the plurality of fingers to remain engaged with associated alignment profiles in a latch coupling
when positioned at an acceptable position downhole.

G. A latch coupling, the latch coupling including: 1) a housing having an outside
diameter (OD) and an inside diameter (ID); and 2) a plurality of axial alignment slots located
along the inside diameter (ID) of the housing, wherein a width (W as) of each of the plurality of
axial alignment slots is within 10% of each other.

H. A well system, the well system including: 1) a wellbore extending through one or
more subterranean formations; 2) wellbore casing located in the wellbore, the wellbore casing
including a latch coupling, the latch coupling including: a) a housing having an outside diameter

(OD) and an inside diameter (ID); and b) a plurality of axial alignment slots located along the
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inside diameter (ID) of the housing, wherein a width (Was) of each of the plurality of axial
alignment slots is within 10% of cach other.

I. A method for forming a well system, the method including: 1) forming a wellbore
through one or more subterranean formations; and 2) positioning wellbore casing in the wellbore,
the wellbore casing including a latch coupling, the latch coupling including: a) a housing having
an outside diameter (OD) and an inside diameter (ID); and b) a plurality of axial alignment slots
located along the inside diameter (ID) of the housing, wherein a width (Was) of each of the
plurality of axial alignment slots is within 10% of each other.

J. A downbhole tool, the downhole tool including: 1) a latch collet including a collet
body, the collet body having a collet body opening extending through a thickness (tc,) thereof
and a plurality of collet fingers; 2) a mandrel positioned within the collet body. the mandrel
having a mandrel slot therein; and 3) a bore sensor positioned within the collet body opening and
the mandrel slot, the bore sensor configured remain in a radially extended state when the latch
collet is in too large size casing and thereby prevent the collet body and the mandrel from sliding
relative to one another and configured to be pushed to a radially compressed state when the latch
collet is in the correct size casing and thereby not prevent the collet body and the mandrel from
sliding relative to one another.

K. A well system, the well system including: 1) a wellbore extending through one or
more subterranean formations; 2) wellbore casing located in the wellbore, the wellbore casing
including a latch coupling; and 3) a downhole tool located in the wellbore and configured to
engage with the latch coupling, the downhole tool, including: a) a latch collet including a collet
body, the collet body having a collet body opening extending through a thickness (tc,) thereof
and a plurality of collet fingers; b) a mandrel positioned within the collet body, the mandrel
having a mandrel slot therein; and c) a bore sensor positioned within the collet body opening and
the mandrel slot, the bore sensor configured remain in a radially extended state when the latch
collet is in too large size casing and thereby prevent the collet body and the mandrel from sliding
relative to one another and configured to be pushed to a radially compressed state when the latch
collet is in the correct size casing and thereby not prevent the collet body and the mandrel from
sliding relative to one another.

L. A method for forming a well system, the method including: 1) forming a wellbore

through one or more subterranean formations; 2) positioning wellbore casing in the wellbore, the
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wellbore casing including a latch coupling; and 3) positioning a downhole tool in the wellbore
and configurcd to cngage with the latch coupling, the downhole tool, including: a) a latch collet
including a collet body, the collet body having a collet body opening extending through a
thickness (tcb) thereof and a plurality of collet fingers; b) a mandrel positioned within the collet
body, the mandrel having a mandrel slot therein; and ¢) a bore sensor positioned within the collet
body opening and the mandrel slot, the bore sensor configured remain in a radially extended state
when the latch collet is in too large size casing and thereby prevent the collet body and the
mandrel from sliding relative to one another and conligured to be pushed to a radially
compressed state when the latch collet is in the correct size casing and thereby not prevent the
collet body and the mandrel from sliding relative to one another.

M. A downhole tool, the downhole tool including: 1) a latch collet including a collet
body, the collet body having a collet body slot on a radial interior surface thereof and a plurality
of collet fingers; 2) a mandrel positioned within the collet body, the mandrel having a mandrel
opening extending through a thickness (tm) thereof; 3) a running tool collet located within the
mandrel, the running tool collet having a running tool collet slot on a radial exterior surface
thereof; and 4) a locking dog positioned within the mandrel opening, the locking dog configured
to engage with the running tool collet slot when the downhole tool is in a run-in-hole state and
thereby prevent the mandrel and the running tool collet from sliding relative to one another and
configured to disengage from the running tool collet slot and engage with the collet body slot
after the collet body and the mandrel have slid relative to one another and thereby allow the
mandrel] and the running tool collet to slide relative to one another.

N. A well system, the well system including: 1) a wellbore extending through one or
more subterranean formations; 2) wellbore casing located in the wellbore, the wellbore casing
including a latch coupling; and 3) a downhole tool located in the wellbore and configured to
engage with the latch coupling, the downhole tool including: a) a latch collet including a collet
body, the collet body having a collet body slot on a radial interior surface thereof and a plurality
of collet fingers; b) a mandrel positioned within the collet body, the mandrel having a mandrel
opening extending through a thickness (tm) thereof; ¢) a running tool collet located within the
mandrel, the running tool collet having a running tool collet slot on a radial exterior surface
thereof; and d) a locking dog positioned within the mandrel opening, the locking dog configured

to engage with the running tool collet slot when the downhole tool is in a run-in-hole state and
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thereby prevent the mandrel and the running tool collet from sliding relative to one another and
configurcd to disengage from the running tool collet slot and cngage with the collet body slot
after the collet body and the mandrel have slid relative to one another and thereby allow the
mandrel and the running tool collet to slide relative to one another.

O. A method for forming a well system, the method including: 1) forming a wellbore
through one or more subterranean formations; 2) positioning wellbore casing in the wellbore, the
wellbore casing including a latch coupling; and 3) positioning a downhole tool in the wellbore,
the downhole tool configured to engage with the latch coupling, the downhole tool including: a)
a latch collet including a collet body, the collet body having a collet body slot on a radial interior
surface thereof and a plurality of collet fingers; b) a mandrel positioned within the collet body,
the mandrel having a mandrel opening extending through a thickness (tm) thereof; ¢) a running
tool collet located within the mandrel, the running tool collet having a running tool collet slot on
a radial exterior surface thereof; and d) a locking dog positioned within the mandrel opening, the
locking dog configured to engage with the running tool collet slot when the downhole tool is in a
run-in-hole state and thereby prevent the mandrel and the running tool collet from sliding relative
to one another and configured to disengage from the running tool collet slot and engage with the
collet body slot after the collet body and the mandrel have slid relative to one another and
thereby allow the mandrel and the running tool collet to slide relative to one another.

P. A downbhole tool. the downhole tool including: 1) a latch collet including a collet
body, the collet body having a plurality of collet fingers; 2) a mandrel positioned within the
collet body; and 3) a packer assembly positioned axially between the collet body and the
mandrel, the packer assembly configured to move from a radially retracted state when the
mandrel and collet body are being run-in-hole to a radially extended state when the collet body
has engaged with a latching profile and weight is placed down upon the packer assembly.

Q. A well system, the well system including: 1) a wellbore extending through one or
more subterranean formations; 2) wellbore casing located in the wellbore, the wellbore casing
including a latch coupling; and 3) a downhole tool located in the wellbore and configured to
engage with the latch coupling, the downhole tool including: a) a latch collet including a collet
body, the collet body having a plurality of collet fingers; b) a mandrel positioned within the
collet body; and c) a packer assembly positioned axially between the collet body and the

mandrel, the packer assembly configured to move from a radially retracted state when the
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mandrel and collet body are being run-in-hole to a radially extended state when the collet body
has engaged with a latching profile and weight is placed down upon the packer asscmbly.

R. A method for forming a well system, the method including: 1) forming a wellbore
through one or more subterranean formations; 2) positioning wellbore casing in the wellbore, the
wellbore casing including a latch coupling; and 3) positioning a downhole tool in the wellbore,
the downhole tool configured to engage with the latch coupling, the downhole tool including: a)
a latch collet including a collet body, the collet body having a plurality of collet fingers; b) a
mandrel] positioned within the collet body; and c) a packer assembly positioned axially between
the collet body and the mandrel, the packer configured to move from a radially retracted state
when the mandrel and collet body are being run-in-hole to a radially extended state when the
collet body has engaged with a latching profile and weight is placed down upon the packer
assembly.

S. A downhole tool, the downhole tool including: 1) a whipstock assembly; 2) a
completion assembly; and 3) a fluid loss device positioned between the whipstock assembly and
the completion assembly.

T. A well system, the well system including: 1) a wellbore extending through one or
more subterrancan formations; and 2) a downhole tool located in the wellbore, the downhole tool
including: a) a whipstock assembly; b) a completion assembly; and c) a fluid loss device
positioned between the whipstock assembly and the completion assembly.

U. A method for forming a well system, the method including: 1) forming a wellbore
through one or more subterranean formations; and 2) positioning a downhole tool in the
wellbore, the downhole tool including: a) a whipstock assembly; b) a completion assembly; and
¢) a fluid loss device positioned between the whipstock assembly and the completion assembly.

V. A two-part drilling and running tool, the two-part drilling and running tool including:
1) a conveyance; 2) a smaller assembly coupled to an end of the conveyance; 3) a larger bit
assembly slidably coupled to the conveyance, the smaller assembly and larger bit assembly
configured to slidingly engage one another downhole to form a combined bit assembly; and 4) a
one way mechanism coupled between the smaller assembly and the larger bit assembly, the one
way mechanism configured to allow the smaller assembly and larger bit assembly to axially slide
in one direction relative to one another and prevent the smaller assembly and larger bit assembly

from axially sliding in an opposite direction relative to one another.
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W. A well system, the well system including: 1) a wellbore extending through one or
morc subterrancan formations; and 2) a two-part drilling and running tool located in the
wellbore, the two-part drilling and running tool including: a) a conveyance; b) a smaller
assembly coupled to an end of the conveyance; c) a larger bit assembly slidably coupled to the
conveyance, the smaller assembly and larger bit assembly configured to slidingly engage one
another downhole to form a combined bit assembly; and d) a one way mechanism coupled
between the smaller assembly and the larger bit assembly, the one way mechanism configured to
allow the smaller assembly and larger bit assembly (o axially slide in one direction relative to
one another and prevent the smaller assembly and larger bit assembly from axially sliding in an
opposite direction relative to one another.

X. A method for forming a well system, the method including: 1) forming a wellbore
through one or more subterranean formations; 2) positioning a two-part drilling and running tool
in the wellbore, the two-part drilling and running tool including: a) a conveyance; b) a smaller
assembly coupled to an end of the conveyance; ¢) a larger bit assembly slidably coupled to the
conveyance, the smaller assembly and larger bit assembly configured to slidingly engage one
another downhole to form a combined bit assembly; and d) a one way mechanism coupled
between the smaller assembly and the larger bit assembly, the one way mechanism configured to
allow the smaller assembly and larger bit assembly to axially slide in one direction relative to
one another and prevent the smaller assembly and larger bit assembly from axially sliding in an
opposite direction relative to one another.

Y. A downhole tool, the downhole tool including: 1) a whipstock assembly; 2) a packer
assembly fixedly coupled to the to the whipstock assembly; 3) an anchor assembly coupled to the
packer assembly; and 4) a completion assembly coupled to the anchor assembly, the whipstock
assembly, packer assembly, anchor assembly and the completion assembly configured to be run-
in-hole in a single trip.

Z. A method for forming a well system, the method including: 1) forming a main
wellbore within a subterranean formation; 2) positioning a downhole tool within the main
wellbore using a two-part drilling and running tool, the downhole tool including: a) a whipstock
assembly; b) a packer assembly fixedly coupled to the to the whipstock assembly; ¢) an anchor
assembly coupled to the packer assembly; and d) a completion assembly coupled to the anchor

assembly; 3) setting the anchor assembly, setting the packer assembly, and releasing the two-part
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drilling and running tool from the downhole tool; 4) using the released two-part drilling and
running tool to form a lateral wellbore off of the main wellbore and then pulling the two-part
drilling and running tool out of the main wellbore; and 5) positioning a multilateral junction
assembly at a junction between the main wellbore and the lateral wellbore using the whipstock
assembly.

AA. A downhole tool, the downhole tool including: 1) a whipstock assembly; 2) a
packer assembly removably coupled to the to the whipstock assembly; 3) an anchor assembly
coupled to the packer assembly; and 4) a completion assembly coupled to the anchor assembly,
the whipstock assembly, packer assembly, anchor assembly and the completion assembly
configured to be run-in-hole in a single trip.

BB. A method for forming a well system, the method including: 1) forming a main
wellbore within a subterranean formation; 2) positioning a downhole tool within the main
wellbore using a two-part drilling and running tool, the downhole tool including: a) a whipstock
assembly; b) a packer assembly removably coupled to the to the whipstock assembly; ¢) an
anchor assembly coupled to the packer assembly; and d) a completion assembly coupled to the
anchor assembly; 3) setting the anchor assembly, setting the packer assembly, and releasing the
two-part drilling and running tool from the downhole tool; 4) using the released two-part drilling
and running tool to form a lateral wellbore off of the main wellbore; 5) pulling the two-part
drilling and running tool out of the lateral wellbore, the two-part drilling and running tool
engaging with the whipstock assembly and withdrawing the whipstock assembly out of the main
wellbore; and 6) positioning a multilateral junction assembly at a junction between the main
wellbore and the lateral wellbore without the use of a deflector assembly.

[00145] Aspects A through BB may have one or more of the following additional
elements in combination: Element 1: wherein each of the torque buttons includes multiple
linearly aligned and spaced apart torque button portions. Element 2: wherein the torque button is
a first torque button located on a radial exterior of each of the plurality of fingers, and further
including a second torque button located on the radial exterior of each of the plurality of fingers,
wherein the width (Wts) of each of the second torque buttons is within 10% of each other and
the first torque buttons. Element 3: wherein each of the second torque buttons includes multiple
linearly aligned and spaced apart second torque button portions. Element 4: wherein the multiple

linearly aligned and spaced apart torque button portions and the multiple linearly aligned and
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spaced apart second torque button portions are at least partially axially offset from each other
thereby forming a debris path. Element 5: further including a coupling sclector button located on
the radial exterior of each of the plurality of fingers, the coupling selector button configured to
engage with a selector profile in a latch coupling. Element 6: wherein the coupling selector
button is an uphole coupling selector button located uphole of the torque buttons, and further
including a downhole coupling selector button located on the radial exterior of each of the
plurality of fingers and downhole of the torque buttons. Element 7: wherein each of the uphole
coupling selector buttons and the downhole coupling selector buttons has a width (Wsp) greater
than the width (Wtg). Element 8: wherein the width (Wsp) is at least 2 times greater than the
width (Wrg). Element 9: wherein each of the uphole coupling selector buttons and the downhole
coupling selector buttons has tensile and compressive shoulders. Element 10: further including
automatically coupling the latch collet with the latch coupling. Element 11: wherein the collet
prop button located on the radial interior of each of the plurality of fingers is a first collet prop
button, and further including a second collet prop button located on the radial interior of each of
the plurality of fingers. Element 12: wherein the first collet prop buttons and the second collet
prop buttons are similarly shaped. Element 13: wherein the first collet prop buttons and the
second collet prop buttons are located within a center 50 percent of the plurality of fingers.
Element 14: further including torque buttons located on a radial exterior of each of the plurality
of collet fingers. Element 15: wherein a width (W) of each of the torque buttons is within 10%
of each other. Element 16: wherein each of the torque buttons includes multiple linearly aligned
and spaced apart torque button portions. Element 17: wherein the torque button is a first torque
button located on a radial exterior of each of the plurality of fingers, and further including a
second torque button located on the radial exterior of each of the plurality of fingers, wherein the
width (W) of each of the second torque buttons is within 10% of each other and the first torque
buttons. Element 18: wherein each of the second torque buttons includes multiple linearly
aligned and spaced apart second torque button portions. Element 19: wherein the multiple
linearly aligned and spaced apart torque button portions and the multiple linearly aligned and
spaced apart second torque button portions are at least partially axially offset from each other
thereby forming a debris path. Element 20: wherein the plurality of axial alignment slots is at
least six axial alignment slots, and further wherein the width (Was) of each of the at least six

axial alignment slots is within 10% of each other. Element 21: wherein the plurality of axial
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alignment slots is at least ten axial alignment slots, and further wherein the width (Was) of each
of the at lcast ten axial alignment slots is within 10% of cach othcr. Element 22: wherein the
plurality of axial alignment slots is at least sixteen axial alignment slots, and further wherein the
width (Was) of each of the at least sixteen axial alignment slots is within 10% of each other.
Element 23: further including a radial extending latch collet selector profile located along the
inside diameter (ID) of the housing. Element 24: wherein the radial extending latch collet
selector profile is an uphole radial extending latch collet selector profile located uphole of the
plurality of axial alignment slots, and [urther including a downhole radial extending latch collet
selector profile located along the inside diameter (ID) of the housing and downhole of the
plurality of axial alignment slots. Element 25: wherein the uphole radial extending latch collet
selector profile and the downhole radial extending latch collet selector profile each extends 360
degrees around the housing. Element 26: wherein the uphole radial extending latch collet
selector profile and the downhole radial extending latch collet selector profile each include
tensile shoulders or compressive shoulders. Element 27: wherein the uphole radial extending
latch collet selector profile and the downhole radial extending latch collet selector profile each
include tensile shoulders and compressive shoulders. Element 28: wherein the plurality of axial
alignment slots each have a length (Las), and further wherein the length (Las) is at least 3 times
the width (Was). Element 29: wherein the bore sensor includes a radially exterior push key and
a snap feature positioned between the radially exterior push key and the mandrel, the radially
exterior push key configured to sense for the too large size casing or the correct size casing.
Element 30: wherein the bore sensor is configured such that when it is in the too large size casing
the snap feature is positioned within a shear plane between the collet body and the mandrel to
prevent the collet body and the mandrel from sliding relative to one another and configured such
that when it is in the correct size casing the snap feature is positioned outside of the shear plane
between the collet body and the mandrel to not prevent the collet body and the mandrel from
sliding relative to one another. Element 31: wherein the radially exterior push key is configured
to allow the snap feature to be in a radially outward state and positioned within the shear plane
when the bore sensor is in the too large size casing and is configured to push the snap feature to a
radially inward state and positioned outside of the shear plane when the bore sensor is in the
correct size casing. Element 32: wherein the snap feature is a snap ring. Element 33: wherein

the bore sensor is a first bore sensor, and further including a second bore sensor positioned
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within a second collet body opening in the collet body and a second mandrel slot in the mandrel,
the sccond bore sensor configured to remain in a second radially extended statc when the latch
collet is in too large size casing and thereby prevent the collet body and the mandrel from sliding
relative to one another and configured to be pushed to a second radially compressed state when
the latch collet is in the correct size casing and thereby not prevent the collet body and the
mandrel from sliding relative to one another. Element 34: further including one or more
additional bore sensors positioned within additional collet body openings in the collet body and
additional mandrel slots in the mandrel, the first, second, and additional bore sensors
substantially equally circumferentially placed about the latch collet. Element 35: wherein the
collet body opening and the mandrel slot are axially aligned when the bore sensor is in the
radially extended state. Element 36: further including a torque button located on a radial exterior
of each of the plurality of collet fingers. Element 37: wherein a width (Wg) of each of the
torque buttons is within 10% of each other. Element 38: wherein the collet body is configured to
keep the locking dog engaged with the running tool collet slot when the downhole tool is in the
run-in-hole state. Element 39: wherein the running tool collet is configured to keep the locking
dog engaged with the collet body slot after the collet body and the mandrel have slid relative to
one another. Element 40: wherein the running tool collet slot has a collet slot downhole edge
and a collet slot uphole edge, and further wherein the collet slot downhole edge has a collet slot
angled ramp profile. Element 41: wherein the collet slot angled ramp profile is a first collet slot
angled ramp profile, and further wherein the collet slot uphole edge has a second collet slot
angled ramp profile. Element 42: wherein the locking dog has a locking dog downhole edge and
a locking dog uphole edge, and further wherein a radially interior portion of the locking dog
downhole edge has locking dog angled ramp profile. Element 43: wherein locking dog angled
ramp profile is a first locking dog angled ramp profile, and further wherein a radially interior
portion of the locking dog uphole edge has second locking dog angled ramp profile, the first and
second collet slot angled ramp profiles and first and second locking dog angled ramp profiles
configured to cooperate to force the locking dog into the collet body slot. Element 44: further
including a bore sensor located in the collet body between the locking dog and a shear feature.
Element 45: further including first and second seal grooves located in the collet body and on
opposing sides of the collet body slot. Element 46: further including first and second seal

members located in the first and second seal grooves. Element 47: wherein the collet body has
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an uphole edge and the mandrel has an inset shoulder, and further wherein the packer assembly
is positioned axially between the uphole edge of the collet body and the insct shoulder. Element
48: further including an anti-preset feature, the anti-preset feature configured to prevent the collet
body and the mandrel from sliding relative to one another and prematurely setting the packer
assembly. Element 49: wherein the anti-preset feature is a shear feature positioned between the
collet body and the mandrel. Element 50: wherein the anti-preset feature is a collection of a
collet prop button located on a radial interior of each of the plurality of collet fingers and a
plurality of profiles on the outer radial surface of the mandrel. Element 51: wherein the anti-
preset feature is a bore sensor positioned within a collet body opening and a mandrel slot, the
bore sensor configured remain in a radially extended state when the latch collet is in too large
size casing and thereby prevent the collet body and the mandrel from sliding relative to one
another and be pushed to a radially compressed state when the latch collet is in the correct size
casing and thereby allow the collet body and the mandrel to slide relative to one another.
Element 52: wherein the anti-present feature is the bore sensor and a collection of a collet prop
button located on a radial interior of each of the plurality of collet fingers and a plurality of
profiles on the outer radial surface of the mandrel. Element 53: wherein the anti-present feature
is the bore sensor, the collection of the collet prop button located on a radial interior of each of
the plurality of collet fingers and the plurality of profiles on the outer radial surface of the
mandrel, and a shear feature positioned between the collet body and the mandrel. Element 54:
wherein the packer assembly includes a compressible packer element. Element 55: wherein the
compressible packer element is positioned between two slidable packer element rings. Element
56: further including an anchor assembly located between the whipstock assembly and the
completion assembly, the fluid loss device located between the anchor assembly and the
whipstock assembly. Element 57: wherein the fluid loss device is coupled to the whipstock
assembly. Element 58: wherein the fluid loss device is rigidly coupled to the whipstock
assembly, such that removal of the whipstock assembly from a wellbore also removes the fluid
loss device from the wellbore. Element 59: wherein the fluid loss device is removably coupled
to the whipstock assembly, such that removal of the whipstock assembly from a wellbore leaves
the fluid loss device within the wellbore. Element 60: wherein the fluid loss device is coupled
directly to the whipstock assembly. Element 61: wherein the fluid loss device is configured to be

in an open state when being run in hole, and configured to be in a closed state when the

_46_



WO 2024/076745 PCT/US2023/034661

whipstock assembly is being used to drill a lateral wellbore. Element 62: wherein a running tool
cxtends through the whipstock assembly and the fluid loss device, propping the fluid loss device
in the open state. Element 63: wherein the running tool is a two-part drilling and running tool.
Element 64: further including a seal assembly located along an inner radial surface of the fluid
loss device. Element 65: further including an anchor assembly located between the whipstock
assembly and the completion assembly, the fluid loss device located between the anchor
assembly and the whipstock assembly. Element 66: wherein the fluid loss device is coupled to
the whipstock assembly. Element 67: wherein the [luid loss device is rigidly coupled to the
whipstock assembly, such that removal of the whipstock assembly from a wellbore also removes
the fluid loss device from the wellbore. Element 68: wherein the fluid loss device is removably
coupled to the whipstock assembly, such that removal of the whipstock assembly from a
wellbore leaves the fluid loss device within the wellbore. Flement 69: wherein the fluid loss
device is coupled directly to the whipstock assembly. Element 70: wherein the one way
mechanism is a wedge feature. Element 71: wherein the wedge feature is located in an annular
space between the smaller assembly and the larger bit assembly. Element 72: wherein the wedge
feature is configured to allow the smaller assembly to slide uphole relative to the larger bit
assembly but prevent the smaller assembly from sliding downhole relative to the larger bit
assembly. Element 73: wherein the wedge feature is a segmented cone. Element 74: wherein
each segment of the segmented cone has a first profile that engages with a second related profile
on a radial exterior surface of the smaller assembly or a radial interior surface of the larger bit
assembly, the first profile and the second related profile rotationally fixing the smaller assembly
and the larger bit assembly when forming the combined bit assembly. Element 75: wherein each
segment of the segmented cone has a first profile that engages with both a second related profile
on a radial exterior surface of the smaller assembly and a third related profile a radial interior
surface of the larger bit assembly, the first profile, second related profile and the third related
profile rotationally fixing the smaller assembly and the larger bit assembly when forming the
combined bit assembly. Element 76: wherein the segments of the segmented cone alter between
downhole and uphole ends. Element 77: further including a spring member positioned in the
annular space between a shoulder of the larger bit assembly and the wedge feature. Element 78:
wherein the smaller assembly includes a no-go shoulder that prevents the smaller assembly from

being pulled entirely through the larger bit assembly. Element 79: wherein the anchor assembly
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includes a latch collet, the latch collet including: a collet body, the collet body having a plurality
of collet fingers; and a torque button located on a radial exterior of cach of the plurality of collet
fingers, wherein a width (Wtg) of each of the torque buttons is within 10% of each other.
Element 80: wherein each of the torque buttons includes multiple linearly aligned and spaced
apart torque button portions. Element 81: wherein the anchor assembly includes a latch collet,
the latch collet including: a collet body, the collet body having a plurality of collet fingers; and a
collet prop button located on a radial interior of each of the plurality of collet fingers, the collet
prop button configured to engage with a profile of a mandrel for running the latch collet
downhole, and configured to be propped radially outward by the mandrel to cause torque buttons
located on a radial exterior of each of the plurality of fingers to remain engaged with associated
alignment profiles in a latch coupling when positioned at an acceptable position downhole.
Element 82: wherein the anchor assembly includes: a latch collet including a collet body, the
collet body having a collet body opening extending through a thickness (te) thereof and a
plurality of collet fingers; a mandrel positioned within the collet body, the mandrel having a
mandrel slot therein; and a bore sensor positioned within the collet body opening and the
mandre] slot, the bore sensor configured remain in a radially extended state when the latch collet
is in too large size casing and thereby prevent the collet body and the mandrel from sliding
relative to one another and be pushed to a radially compressed state when the latch collet is in the
correct size casing and thereby not prevent the collet body and the mandrel from sliding relative
to one another. Element 83: wherein the anchor assembly includes: a latch collet including a
collet body, the collet body having a collet body slot on a radial interior surface thereof and a
plurality of collet fingers; a mandrel positioned within the collet body, the mandrel having a
mandrel opening extending through a thickness (tm) thereof; a running tool collet located within
the mandrel, the running tool collet having a running tool collet slot on a radial exterior surface
thereof; and a locking dog positioned within the mandrel opening, the locking dog configured to
engage with the running tool collet slot when the anchor assembly is in a run-in-hole state and
thereby prevent the mandrel and the running tool collet from sliding relative to one another and
configured to disengage from the running tool collet slot and engage with the collet body slot
after the collet body and the mandrel have slid relative to one another and thereby allow the
mandre] and the running tool collet to slide relative to one another. Element 84: wherein the

anchor assembly includes: a latch collet including a collet body, the collet body having a
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plurality of collet fingers; and a mandrel positioned within the collet body, wherein the packer
asscmbly is positioned axially between the collet body and the mandrel, the packer assembly
configured to move from a radially retracted state when the mandrel and collet body are being
run-in-hole to a radially extended state when the collet body has engaged with a latching profile
and weight is placed down upon the packer. Element 85: further including a fluid loss device
positioned between the whipstock assembly and the completion assembly. Element 86: further
including a two-part drilling and running tool coupled with the anchor assembly, the two-part
drilling and running (ool including: a conveyance; a smaller assembly coupled (o an end of the
conveyance; and a larger bit assembly slidably coupled to the conveyance, the smaller assembly
and larger bit assembly configured to slidingly engage one another downhole to form a combined
bit assembly; and a one way mechanism coupled between the smaller assembly and the larger bit
assembly, the one way mechanism configured to allow the smaller assembly and larger bit
assembly to axially slide in one direction relative to one another and prevent the smaller
assembly and larger bit assembly from axially sliding in an opposite direction relative to one
another. Element 86: wherein the one way mechanism is a wedge feature located in an annular
space between the smaller assembly and the larger bit assembly. Element 87: wherein the anchor
assembly includes a latch collet, the latch collet including: a collet body, the collet body having a
plurality of collet fingers; and a torque button located on a radial exterior of each of the plurality
of collet fingers. wherein a width (Wtg) of each of the torque buttons is within 10% of each
other, and further wherein setting the anchor assembly includes running the anchor assembly
downhole until the latch collet automatically engages with a latch coupling in the main wellbore.
Element 88: wherein each of the torque buttons includes multiple linearly aligned and spaced
apart torque button portions. Element 89: wherein the latch collet further includes a collet prop
button located on a radial interior of each of the plurality of collet fingers, and further wherein
positioning the downhole tool within the main wellbore using the two-part drilling and running
tool includes positioning the downhole tool within the main wellbore as the collet prop buttons
engaged with related profiles of a mandrel coupled to the two-part drilling and running tool.
Element 90: further including causing the collet prop buttons to disengage from the related
profiles as the latch collet automatically engages with the latch coupling in the main wellbore
thereby releasing the two-part drilling and running tool from the downhole tool. Element 91:

wherein the latch coupling includes: a housing having an outside diameter (OD) and an inside
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diameter (ID); and a plurality of axial alignment slots located along the inside diameter (ID) of
the housing, wherecin a width (Was) of cach of the plurality of axial alignment slots is within
10% of each other. Element 92: wherein the anchor assembly includes: a latch collet including a
collet body, the collet body having a collet body slot on a radial interior surface thereof and a
plurality of collet fingers; a mandrel positioned within the collet body, the mandrel having a
mandrel opening extending through a thickness (tm) thereof; a running tool collet located within
the mandrel, the running tool collet having a running tool collet slot on a radial exterior surface
thereof; and a locking dog positioned within the mandrel opening, the locking dog engaged with
the running tool collet slot while positioning the downhole tool within the wellbore, the locking
dog preventing the mandrel and the running tool collet from sliding relative to one another.
Element 93: further including allowing the collet body and the mandrel to slide relative to one
another, the allowing permitting the locking dog to disengage from the running tool collet slot
and engage with collet body slot, thereby allowing the mandrel and the running tool collet to
slide relative to one another. Element 94: wherein the allowing the mandrel and the running tool
collet to slide relative to one another automatically releases the two-part drilling and running tool
from the downhole tool. Element 95: wherein the two-part drilling and running tool includes: a
conveyance; a smaller assembly coupled to an end of the conveyance; a larger bit assembly
slidably coupled to the conveyance, the smaller assembly and larger bit assembly configured to
slidingly engage one another downhole to form a combined bit assembly; and a one way
mechanism coupled between the smaller assembly and the larger bit assembly, the one way
mechanism configured to allow the smaller assembly and larger bit assembly to axially slide in
one direction relative to one another and prevent the smaller assembly and larger bit assembly
from axially sliding in an opposite direction relative to one another, and further including
drawing the smaller assembly uphole to form the combined bit assembly after the releasing the
two-part drilling and running tool from the downhole tool. Element 96: wherein the anchor
assembly includes a latch collet, the latch collet including: a collet body, the collet body having a
plurality of collet fingers; and a torque button located on a radial exterior of each of the plurality
of collet fingers, wherein a width (Wts) of each of the torque buttons is within 10% of each
other. Element 97: wherein each of the torque buttons includes multiple linearly aligned and
spaced apart torque button portions. Element 98: wherein the anchor assembly includes a latch

collet, the latch collet including: a collet body, the collet body having a plurality of collet fingers;
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and a collet prop button located on a radial interior of each of the plurality of collet fingers, the
collet prop button configurcd to cngage with a profile of a mandrel for running the latch collet
downhole, and configured to be propped radially outward by the mandrel to cause torque buttons
located on a radial exterior of each of the plurality of fingers to remain engaged with associated
alignment profiles in a latch coupling when positioned at an acceptable position downhole.
Element 99: wherein the anchor assembly includes: a latch collet including a collet body. the
collet body having a collet body opening extending through a thickness (te) thereof and a
plurality of collet fingers; a mandrel positioned within the collet body, the mandrel having a
mandrel slot therein; and a bore sensor positioned within the collet body opening and the
mandrel slot, the bore sensor configured remain in a radially extended state when the latch collet
is in too large size casing and thereby prevent the collet body and the mandrel from sliding
relative to one another and be pushed to a radially compressed state when the latch collet is in the
correct size casing and thereby not prevent the collet body and the mandrel from sliding relative
to one another. Element 100: wherein the anchor assembly includes: a latch collet including a
collet body, the collet body having a collet body slot on a radial interior surface thereof and a
plurality of collet fingers; a mandrel positioned within the collet body, the mandrel having a
mandrel opening extending through a thickness (tm) thereof; a running tool collet located within
the mandrel, the running tool collet having a running tool collet slot on a radial exterior surface
thereof; and a locking dog positioned within the mandrel opening, the locking dog configured to
engage with the running tool collet slot when the anchor assembly is in a run-in-hole state and
thereby prevent the mandrel and the running tool collet from sliding relative to one another and
configured to disengage from the running tool collet slot and engage with the collet body slot
after the collet body and the mandrel have slid relative to one another and thereby allow the
mandre] and the running tool collet to slide relative to one another. Element 101: wherein the
anchor assembly includes: a latch collet including a collet body, the collet body having a
plurality of collet fingers; and a mandrel positioned within the collet body, wherein the packer
assembly is positioned axially between the collet body and the mandrel, the packer assembly
configured to move from a radially retracted state when the mandrel and collet body are being
run-in-hole to a radially extended state when the collet body has engaged with a latching profile
and weight is placed down upon the packer. Element 102: further including a fluid loss device

positioned between the whipstock assembly and the completion assembly, the fluid loss device

_51_



WO 2024/076745 PCT/US2023/034661

rigidly coupled to the whipstock assembly and removable coupled to the anchor assembly.
Element 103: further including a two-part drilling and running tool coupled with the anchor
assembly, the two-part drilling and running tool including: a conveyance; a smaller assembly
coupled to an end of the conveyance; a larger bit assembly slidably coupled to the conveyance,
the smaller assembly and larger bit assembly configured to slidingly engage one another
downhole to form a combined bit assembly; and a one way mechanism coupled between the
smaller assembly and the larger bit assembly, the one way mechanism configured to allow the
smaller assembly and larger bit assembly to axially slide in one direction relative to one another
and prevent the smaller assembly and larger bit assembly from axially sliding in an opposite
direction relative to one another. Element 104: wherein the one way mechanism is a wedge
feature located in an annular space between the smaller assembly and the larger bit assembly.
Element 105: wherein the anchor assembly includes a latch collet, the latch collet including: a
collet body, the collet body having a plurality of collet fingers; and a torque button located on a
radial exterior of each of the plurality of collet fingers, wherein a width (Wrtg) of each of the
torque buttons is within 10% of each other, and further wherein setting the anchor assembly
includes running the anchor assembly downhole until the latch collet automatically engages with
a latch coupling in the main wellbore. Element 106: wherein each of the torque buttons includes
multiple linearly aligned and spaced apart torque button portions. Element 107: wherein the
latch collet further includes a collet prop button located on a radial interior of each of the
plurality of collet fingers, and further wherein positioning the downhole tool within the main
wellbore using the two-part drilling and running tool includes positioning the downhole tool
within the main wellbore as the collet prop buttons engaged with related profiles of a mandrel
coupled to the two-part drilling and running tool. Element 108: further including causing the
collet prop buttons to disengage from the related profiles as the latch collet automatically
engages with the latch coupling in the main wellbore thereby releasing the two-part drilling and
running tool from the downhole tool. Element 109: wherein the latch coupling includes: a
housing having an outside diameter (OD) and an inside diameter (ID); and a plurality of axial
alignment slots located along the inside diameter (ID) of the housing, wherein a width (W as) of
each of the plurality of axial alignment slots is within 10% of each other. Element 110: wherein
the anchor assembly includes: a latch collet including a collet body, the collet body having a

collet body slot on a radial interior surface thereof and a plurality of collet fingers; a mandrel
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positioned within the collet body, the mandrel having a mandrel opening extending through a
thickness (tm) thercof; a running tool collet located within the mandrel, the running tool collet
having a running tool collet slot on a radial exterior surface thereof; and a locking dog positioned
within the mandrel opening, the locking dog engaged with the running tool collet slot while
positioning the downhole tool within the wellbore, the locking dog preventing the mandrel and
the running tool collet from sliding relative to one another. Element 111: further including
allowing the collet body and the mandrel to slide relative to one another, the allowing permitting
the locking dog to disengage [rom the running tool collet slot and engage with collet body slot,
thereby allowing the mandrel and the running tool collet to slide relative to one another.
Element 112: wherein the allowing the mandrel and the running tool collet to slide relative to one
another automatically releases the two-part drilling and running tool from the downhole tool.
Element 113: wherein the two-part drilling and running tool includes: a conveyance; a smaller
assembly coupled to an end of the conveyance; a larger bit assembly slidably coupled to the
conveyance, the smaller assembly and larger bit assembly configured to slidingly engage one
another downhole to form a combined bit assembly; and a one way mechanism coupled between
the smaller assembly and the larger bit assembly, the one way mechanism configured to allow
the smaller assembly and larger bit assembly to axially slide in one direction relative to one
another and prevent the smaller assembly and larger bit assembly from axially sliding in an
opposite direction relative to one another, and further including drawing the smaller assembly
uphole to form the combined bit assembly after the releasing the two-part drilling and running
tool from the downhole tool.

[00146] Those skilled in the art to which this application relates will appreciate that other
and further additions, deletions, substitutions and modifications may be made to the described

embodiments.
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WHAT IS CLAIMED IS:

1. A downhole tool. comprising:

a latch collet including a collet body, the collet body having a plurality of collet fingers;

a mandrel positioned within the collet body; and

a packer assembly positioned axially between the collet body and the mandrel, the packer
assembly configured to move from a radially retracted state when the mandrel and collet body
are being run-in-hole to a radially extended state when the collet body has engaged with a

latching profile and weight is placed down upon the packer assembly.

2. The downhole tool as recited in Claim 1, wherein the collet body has an uphole edge
and the mandrel has an inset shoulder, and further wherein the packer assembly is positioned

axially between the uphole edge of the collet body and the inset shoulder.

3. The downhole tool as recited in Claim 1, further including an anti-preset feature, the
anti-preset feature configured to prevent the collet body and the mandrel from sliding relative to

one another and prematurely setting the packer assembly.

4. The downbhole tool as recited in Claim 3, wherein the anti-preset feature is a shear

feature positioned between the collet body and the mandrel.

5. The downhole tool as recited in Claim 3, wherein the anti-preset feature is a collection
of a collet prop button located on a radial interior of each of the plurality of collet fingers and a

plurality of profiles on the outer radial surface of the mandrel.

6. The downhole tool as recited in Claim 3, wherein the anti-preset feature is a bore
sensor positioned within a collet body opening and a mandrel slot, the bore sensor configured
remain in a radially extended state when the latch collet is in too large size casing and thereby
prevent the collet body and the mandrel from sliding relative to one another and be pushed to a
radially compressed state when the latch collet is in the correct size casing and thereby allow the

collet body and the mandrel to slide relative to one another.
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7. The downhole tool as recited in Claim 6, wherein the anti-present feature is the bore
sensor and a collection of a collet prop button located on a radial interior of each of the plurality

of collet fingers and a plurality of profiles on the outer radial surface of the mandrel.

8. The downhole tool as recited in Claim 7. wherein the anti-present feature is the bore
sensor, the collection of the collet prop button located on a radial interior of each of the plurality
of collet fingers and the plurality of profiles on the outer radial surface of the mandrel, and a

shear feature positioned between the collet body and the mandrel.

9. The downhole tool as recited in Claim 1, wherein the packer assembly includes a

compressible packer element.

10. The downhole tool as recited in Claim 9. wherein the compressible packer element is

positioned between two slidable packer element rings.

11. A well system, comprising:
a wellbore extending through one or more subterranean formations;
wellbore casing located in the wellbore, the wellbore casing including a latch coupling;
and
a downhole tool located in the wellbore and configured to engage with the latch coupling,
the downhole tool including:
a latch collet including a collet body, the collet body having a plurality of collet
fingers;
a mandrel positioned within the collet body; and
a packer assembly positioned axially between the collet body and the mandrel, the
packer assembly configured to move from a radially retracted state when the mandrel and
collet body are being run-in-hole to a radially extended state when the collet body has

engaged with a latching profile and weight is placed down upon the packer assembly.
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12. The well system as recited in Claim 11, wherein the collet body has an uphole edge
and the mandrel has an inset shoulder, and further wherein the packer assembly is positioned

axially between the uphole edge of the collet body and the inset shoulder.

13. The well system as recited in Claim 11, further including an anti-preset feature. the
anti-preset feature configured to prevent the collet body and the mandrel from sliding relative to

one another and prematurely setting the packer assembly.

14. The well system as recited in Claim 13, wherein the anti-preset feature is a shear

feature positioned between the collet body and the mandrel.

15. The well system as recited in Claim 13, wherein the anti-preset feature is a collection
of a collet prop button located on a radial interior of each of the plurality of collet fingers and a

plurality of profiles on the outer radial surface of the mandrel.

16. The well system as recited in Claim 13, wherein the anti-preset feature is a bore
sensor positioned within a collet body opening and a mandrel slot, the bore sensor configured
remain in a radially extended state when the latch collet is in too large size casing and thereby
prevent the collet body and the mandrel from sliding relative to one another and be pushed to a
radially compressed state when the latch collet is in the correct size casing and thereby allow the

collet body and the mandrel to slide relative to one another.

17. The well system as recited in Claim 16, wherein the anti-present feature is the bore
sensor and a collection of a collet prop button located on a radial interior of each of the plurality

of collet fingers and a plurality of profiles on the outer radial surface of the mandrel.

18. The well system as recited in Claim 17, wherein the anti-present feature is the bore
sensor, the collection of the collet prop button located on a radial interior of each of the plurality
of collet fingers and the plurality of profiles on the outer radial surface of the mandrel, and a

shear feature positioned between the collet body and the mandrel.
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19. The well system as recited in Claim 11, wherein the packer assembly includes a

compressible packer clement.

20. The well system as recited in Claim 19, wherein the compressible packer element is

positioned between two slidable packer element rings.

21. A method for forming a well system, comprising:
forming a wellbore through one or more subterranean {ormations;
positioning wellbore casing in the wellbore, the wellbore casing including a latch
coupling; and
positioning a downhole tool in the wellbore, the downhole tool configured to engage with
the latch coupling, the downhole tool including:
a latch collet including a collet body, the collet body having a plurality of collet
fingers;
a mandrel positioned within the collet body; and
a packer assembly positioned axially between the collet body and the mandrel, the
packer configured to move from a radially retracted state when the mandrel and collet
body are being run-in-hole to a radially extended state when the collet body has engaged

with a latching profile and weight is placed down upon the packer assembly.
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