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COMBINATION WHIPSTOCK AND COMPLETION DEFLECTOR

Technical Field of the Invention

[0001] The present invention relates generally to an assembly for
subterranean fluid production and, more particularly (although not necessarily
exclusively), to an assembly that includes a surface that can divert a cutting tool
for creating a branch wellbore and can divert at least part of a component for

completing the branch wellbore.

Background

[0002] Hydrocarbons can be produced through a wellbore traversing a
subterranean formation. The wellbore may be relatively complex. For example,
the wellbore can include branch wellbores, such as lateral wellbores and/or
sidetrack wellbores. Multilateral wellbores include one or more lateral wellbores
extending from a parent (or main) wellbore. A sidetrack wellbore is a wellbore
that is diverted from a first general direction to a second general direction. A
sidetrack wellbore can include a main wellbore in a first direction and a
secondary wellbore diverted from the main wellbore and in a second general
direction.

[0003] A parent wellbore can include a window to allow branch wellbores
to be formed. A window can be formed by positioning a casing joint and a
whipstock in a casing string at a desired location in the main wellbore. The

whipstock can deflect one or more mills (or other cutting tools) laterally (or in one
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or more various orientations) relative to the casing string. The deflected mills
penetrate part of the casing joint to form the window in the casing string through
which drill bits can form the lateral wellbore.

[0004] The whipstock can include a retrieval mechanism that permits the
whipstock to be removed from the parent wellbore after the branch wellbore is
formed. After the whipstock is removed, a completion deflector is run to a
desired location with respect to the window. The completion deflector can
include an opening that can receive part of a junction, such as a seal stinger of a
mainbore leg, and can include a deflective surface that can deflect the other part
of the junction toward the window and branch wellbore. The junction or other
components can be used to complete the branch wellbore. Retrieving the
whipstock and running the completion deflector increases the number of trips
downhole and, thus, increases the inefficiency and expense of operating a
production well.

[0005] Some assemblies have been used to eliminate the need for two
trips to run a whipstock and a completion deflector. For example, an assembly
can include a whipstock that is detachably connected to a completion deflector.
The assembly is run downhole for installation. The whipstock can divert a milling
bit for forming a window through which a lateral wellbore can be created. The
whipstock is retrieved, after the lateral wellbore is created, by detaching it from
the completion deflector. After the whipstock is retrieved, components can be
run into the wellbore and can be diverted by the completion deflector for

completing the lateral wellbore. The assembly, however, requires a trip to
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retrieve the whipstock before a lateral wellbore can be completed. The trip can
increase expense and decrease efficiency of well completion.

[0006] Accordingly, assemblies are desirable that can divert a cutting tool
and a completion component such as a junction, but do not require a trip to

retrieve a whipstock prior to deflecting a completion component.

Summary

[0007] In one aspect, an assembly capable of being disposed in a wellbore
is provided. The assembly includes a surface on an outer wall of a body. The
surface can divert a cutting tool for forming a branch wellbore. The surface can
also divert at least part of a completion component toward the branch wellbore.
The completion component can be used to complete the branch wellbore.

[0008] In at least one embodiment, the surface on the outer wall is a
whipstock deflection surface and a completion deflector surface.

[0009] In at least one embodiment, the completion component is a junction
that has a stinger and a lateral leg. The surface can receive the stinger and can
deflect the lateral leg toward the branch wellbore.

[0010] In at least one embodiment, the assembly includes a temporary
plugging subsystem between the surface and a channel capable of receiving the
stinger.

[0011] In at least one embodiment, the temporary plugging subsystem
includes at least one of a frangible plug, a removable plug, a frangible flapper

valve, a flapper valve, a removable screen, or a diaphragm.
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[0012] In at least one embodiment, the assembly includes a liner that can
be displaced by the stinger. The liner can prevent at least some debris from
contacting a sealing member.

[0013] In at least one embodiment, the liner includes a coupling
component that can secure the liner at a first position and, responsive to a force
from the stinger, secure the liner at a second position.

[0014] In at least one embodiment, the coupling component can releasably
secure the liner at the second position. The coupling component can include at
least one of at least one collet that is capable of cooperating with a collet profile,
or a snap ring.

[0015] In at least one embodiment, the assembly includes a latch member
coupled to the body through a body portion. The latch member can couple to
another component disposed in the wellbore.

[0016] In at least one embodiment, the surface can divert the cutting tool
and can divert at least part of the completion component without requiring part of
the assembly to be removed from the wellbore prior to diverting the completion
component.

[0017] In another aspect, a method is provided for forming and completing
a branch wellbore. An assembly is disposed in a parent wellbore. The assembly
includes a surface on an outer wall of the assembly. A cutting tool is moved to
the surface on the outer wall of the assembly at which the surface on the outer
wall of the assembly deflects the cutting tool toward a sidewall of a casing string.

The cutting tool can form the branch wellbore after being deflected toward the
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sidewall of the casing string. The cutting tool is removed from the branch
wellbore without removing the assembly. A completion component is moved to
the surface on the outer wall of the assembly at which the surface on the outer
wall of the assembly deflects at least part of the completion component toward
the branch wellbore. The deflected completion component can be used to
complete the branch wellbore.

[0018] In at least one embodiment, the completion component is a junction
that includes a stinger and a lateral leg. Moving the completion component to the
surface on the outer wall of the assembly includes moving the junction to cause
the surface to deflect the lateral leg toward the branch wellbore and to cause the
assembly to receive the stinger.

[0019] In at least one embodiment, moving the junction to cause the
surface to deflect the lateral leg toward the branch wellbore and to cause the
assembly to receive the stinger includes moving the junction to cause a breaker
associated with the stinger to break a temporary plugging subsystem of the
assembly and to be received by a channel of the assembly. The stinger
displaces at least part of a liner that can protect at least one component from
debris.

[0020] In at least one embodiment, the branch wellbore is completed
without removing from the parent wellbore the surface on the outer wall of the
assembly for deflecting the cutting tool.

[0021] In another aspect, an assembly capable of being disposed in a

wellbore is provided. The assembly includes a body and a liner. The body has a
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surface. The surface can divert a cutting tool toward a sidewall of a casing string
and can divert at least part of a completion component toward a branch wellbore.
The cutting tool can create the branch wellbore. The completion component can
be used to complete the branch wellbore. The liner can protect at least one
component from debris and can be displaced by at least part of the completion
component.

[0022] In at least one embodiment, a first portion of the surface is a
whipstock deflection surface and a second portion of the surface is a completion
deflector surface.

[0023] These illustrative aspects and embodiments are mentioned not to
limit or define the invention, but to provide examples to aid understanding of the
inventive concepts disclosed in this application. Other aspects, advantages, and
features of the present invention will become apparent after review of the entire

application.

Brief Description of the Drawings

[0024] Figure 1 is a schematic cross-sectional illustration of a well system
having an assembly through which a branch wellbore can be created and
completed according to one embodiment of the present invention.

[0025] Figure 2 is a perspective view of an assembly according to one
embodiment of the present invention.

[0026] Figure 3 is a partial cross-sectional view of part of the assembly of

Figure 2 according to one embodiment of the present invention.
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[0027] Figure 4 is a cross-sectional view of part of the assembly of Figure
2 according to one embodiment of the present invention.

[0028] Figure 5 is a side view of a completion component that is a junction
according to one embodiment of the present invention.

[0029] Figure 6A is a cross-sectional view of an assembly receiving a
stinger of a junction according to one embodiment of the present invention.
[0030] Figure 6B is a cross-sectional view of the stinger penetrating a
subsystem of the assembly in Figure 6A according to one embodiment of the
present invention.

[0031] Figure 6C is a cross-sectional view of the stinger of the junction
received by the assembly in Figure 6A according to one embodiment of the

present invention.

Detailed Description

[0032] Certain aspects and embodiments of the present invention relate to
assemblies capable of being disposed in a bore, such as a parent wellbore, of a
subterranean formation and with which a branch wellbore can be formed and
completed. An assembly according to certain embodiments of the present
invention can include a surface on an outer wall that can divert a cutting tool for
forming a branch wellbore and can divert at least part of a completion component
that is used to complete a branch wellbore.

[0033] A “parent wellbore” is a wellbore from which another wellbore is

drilled. It is also referred to as a “main wellbore.” A parent or main wellbore
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does not necessarily extend directly from the earth’s surface. For example, it can
be a branch wellbore of another parent wellbore.

[0034] A “branch wellbore” is a wellbore drilled outwardly from its
intersection with a parent wellbore. Examples of branch wellbores include a
lateral wellbore and a sidetrack wellbore. A branch wellbore can have another
branch wellbore drilled outwardly from it such that the first branch wellbore is a
parent wellbore to the second branch wellbore.

[0035] The surface on the outer wall of the assembly can be a whipstock
deflection surface and a completion deflector surface. The assembly can be run
downhole and positioned as desired using known positioning techniques. A
cutting tool, such as a mill or drill, can be run downhole and deflected by the
surface toward a sidewall of a casing string. The cutting tool can form a window
through which it (in combination with other tools, such as a mill and a bit, or
otherwise) can create a branch wellbore. In some embodiments, the window has
a height of six meters. The cutting tool can be removed from the wellbore and a
completion component can be run downhole. At least part of the completion
component can be deflected toward the branch wellbore for completing the
branch wellbore. The assembly does not require additional runs to remove (also
referred to as “pulling”) a whipstock or to position a completion deflector.

[0036] The surface may be suitably tapered to allow for milling or drilling
out of a window in a casing string, for drilling a lateral leg of a branch wellbore,
for deploying a lateral leg of a completion component such as a junction, and for

receiving a stinger of the completion component and sealing the stinger. For
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example, the assembly can include one or more mechanisms for plugging and
sealing the main bore. The assembly may also protect against debris that are
generated downhole. In some embodiments, the assembly can provide a
continuous, sealed flow path to lower completions in the main bore and provide
access to intervention through the main bore. The surface can also be
recoverable using external and/or internal mechanisms. Examples of external
mechanisms include a die collar and an overshot. Examples of internal
mechanisms include a running/retrieving tool and a spear. In other
embodiments, the surface can divert one stinger and receive a second stinger.
[0037] An assembly according to some embodiments can include a
whipstock and a completion deflector that are inseparable from each other. The
assembly does not require a release mechanism. The assembly can be run into
a parent wellbore to a desired location and oriented, using an anchor or other
suitable mechanism or method.

[0038] Assemblies according to certain embodiments of the present
invention can limit the number of trips required to complete a branch wellbore.
Limiting the number of trips required to complete the branch wellbore can allow
rig operators to realize significant cost savings in operation costs. An assembly
according to some embodiments can eliminate trips should a lateral wellbore
require cleaning prior to completion. For example, the number of separate trips
to remove both completion deflector and drilling whipstock and to re-position
each of the completion deflector and drilling whipstock after cleaning can be

reduced.
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[0039] An assembly can also include debris management components that
are capable of preventing at least some debris generated in branch wellbore
creation and completion from affecting other components located below the
branch wellbore. The debris management components can include a liner and a
temporary plugging subsystem. The liner can include a coupling component,
such as a collet, and can subsequently allow the liner to be shifted downward,
away from the surface, from a first position to a second position. For example,
the coupling component can be a collet and the debris management components
can also include a second collet profile located below a first collet profile. The
second collet profile can retain the liner subsequent to its downward shift. In
some embodiments, the coupling component can releasably secure the liner at
the second position. The liner can be made from any suitable material, such as
steel. The temporary plugging subsystem may be a frangible plug, removable
plug, frangible flapper valve, flapper valve, removable screen, diaphragm, or a
combination of these or other devices.

[0040] The temporary plugging subsystem can be capable of preventing
cuttings from reaching the collets. The temporary plugging subsystem may be
made from a material, such as ceramic, that can break easily upon contact with a
stinger of a completion component or other similar component. A running tool
can be included that allows the assembly to be run downhole.

[0041] The debris management components can allow debris to be
flushed out until a stinger of a completion component contacts the temporary

plugging subsystem at a top end of the debris management components. In
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some embodiments, the stinger contacting the temporary plugging subsystem
can cause the liner to be repositioned downward to the second position to
provide a seal for components below the junction.

[0042] In some embodiments, a completion tool can be configured to
cooperate with an assembly to provide desired performance. For example, the
completion tool can be a junction that includes a stinger and a lateral leg. The
stinger can be a main bore leg that is capable of being received through the
surface of an assembly. A breaker can be associated with the stinger and can
be configured to break a temporary plugging subsystem of an assembly. The
breaker can be received into a sleeve that has a coupling component. The
stinger pushes the sleeve down until the sleeve is at a second position. In some
embodiments, after the junction is landed, a running tool, such as a liner hanger
running tool, used to run the assembly downhole is removed from the wellbore,
along with the breaker. The breaker can be coupled to the running tool via tubing
to allow fluid to be pumped from the surface through the running tool and the
breaker when “stabbing” the breaker and stinger into the bore. The fluid can
allow debris to be flushed out of the bore and off the top of the temporary pluging
subsystem.

[0043] These illustrative examples are given to introduce the reader to the
general subject matter discussed here and are not intended to limit the scope of
the disclosed concepts. The following sections describe various additional
embodiments and examples, with reference to the drawings in which like

numerals indicate like elements and directional descriptions are used to describe
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the illustrative embodiments but, like the illustrative embodiments, should not be
used to limit the present invention.

[0044] Figure 1 shows a well system 100 with an assembly according to
one embodiment of the present invention. The well system 100 includes a parent
wellbore 102 that extends through various earth strata. The parent wellbore 102
includes a casing string 106 cemented at a portion of the parent wellbore 102.
[0045] The assembly 108 can be disposed in an inner region defined by
the casing string 106. The assembly 108 can be positioned at a desired location
to form a branch wellbore 114 from the parent wellbore 102, and to complete the
branch wellbore 114. The desired location can be an intersection 116 between
the parent wellbore 102 and the branch wellbore 114. The assembly 108 can be
positioned using various techniques. Examples of positioning techniques include
using a gyroscope and using an orienting profile.

[0046] Branch wellbore 114 is depicted with dotted lines to indicate that it
has not yet formed. To form the branch wellbore 114, one or more cutting tools,
such as mills and drills, are lowered through the casing string 106 and are
deflected by a surface 110 of the assembly 108 toward a sidewall of the casing
string 106. The cutting tools mill through the sidewall of the casing string 106 to
form a window through which the cutting tools can create branch wellbore 114 in
the subterranean formation adjacent to the window.

[0047] The cutting tools can be removed from the branch wellbore, a
completion component can be lowered through the casing string 106, and at

least part of the completion component can be deflected by the surface 110 of
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the assembly 108 toward the branch wellbore 114 to complete the branch
wellbore 114. For example, the completion component may be a joint that
includes a stinger (also referred to as a main bore leg) and a lateral leg. The
surface 110 of the assembly 108 can deflect the lateral leg toward the branch
wellbore 114 and receive the stinger through an opening or otherwise.

[0048] Assemblies according to various embodiments of the present
invention can be in any desirable configuration to support branch wellbore
creation and completion. Figure 2 depicts an assembly 202 according to one
embodiment of the present invention that is capable of deflecting one or more
cutting tools and is capable of deflecting a component that is used to complete a
branch wellbore. Examples of such completion components include a junction
and a screen.

[0049] The assembly 202 includes a surface 204 on an outer wall of a
body 206. The surface 204 can be capable of deflecting a cutting tool and
capable of deflecting a completion component, such as a junction. For example,
the surface can be both a whipstock surface and a completion deflector surface.
In some embodiments, one portion of the surface 204 is capable of deflecting a
cutting tool and another portion of the surface 204 is capable of deflecting a
completion component. In other embodiments, the entire surface 204 is capable
of deflecting a cutting tool and a completion component.

[0050] The body 206 is coupled to a running tool housing 208. The
running tool housing 208 is coupled to a latch member 210 through a body

portion 212. The latch member 210 can be configured to couple to other
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components of a tubing string or a casing string. For example, the latch member
210 may be received at an anchor previously installed and oriented, or that is
installed with the assembly 202.

[0051] The running tool housing 208 can include a receptacle for receiving
a running tool that allows the assembly 202 to be run into the wellbore, oriented,
and landed. The running tool housing 208 can also include sealing mechanisms.
[0052] For example, Figures 3-4 depict cross-sectional views of an
assembly portion 214 that includes sealing members 216 and shear rings 218.
The sealing members 216 can be configured to create a pressure barrier
between an environment below seals and an environment above the seals to
facilitate hydrocarbon production flow from below the seals through a stinger,
instead of through an annulus between the stinger and an inner diameter of a
completion deflector. The sealing members 216 can create a pressure barrier by
providing a pressure seal between an outer diameter of the stinger and the inner
diameter of the completion deflector. Debris management components can be
provided that prevent debris and other materials from contacting the sealing
members 216.

[0053] The inner diameter of the completion deflector can define a channel
that can receive a seal stinger of a completion component. A liner 220 can be
provided that can protect the sealing members 216 and shear rings 218, such as
a shearable no-go ring and a shearable no-go ring catcher, from debris. In some
embodiments, the liner 220 is a sleeve made from a suitable material such as

steel. The liner 220 includes a coupling component, such as collets or a snap
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ring, that are capable of retaining, such as by cooperating with a collet profile, a
position of the liner 220 subsequent to completion component positioning. A
running tool, such a hydraulic or mechanical running tool, can be included with
the liner 220 to protect sealing members 216 further from debris and the
completion component, when for example a running tool is in the completion
deflector (e.g. when it is being tripped in the hole). The running tool may be a
separate tool that is capable of being used to lower the completion deflector into
the well. After the completion deflector is landed at the proper depth and
location, the running tool can be released and removed from the well. For
example, the running tool can be releasably coupled to the completion deflector
by a hydraulic running tool receptacle, or other similar component.

[0054] The assembly portion 214 includes a temporary plugging
subsystem, such as frangible plug 230, that can prevent debris from entering the
inner diameter of the completion deflector prior to a completion component being
received and can be breakable by the completion component. The frangible plug
230 can be made from any suitable material. An example of a suitable material
iS ceramic.

[0055] Figure 5 depicts an example of a completion component according
to one embodiment. The completion component in Figure 5 is a junction 302.
The junction 302 includes a lateral leg 304 and a stinger 308. The stinger 308
can be a seal stinger. The lateral leg 304 can be deflected by a surface of an
assembly toward a branch wellbore. The stinger 308 can be received by an

assembly. A breaker, such as a frangible plug breaker, included in the junction
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302 can penetrate frangible plug 230 to allow the stinger 308 to be received by
the assembly. In some embodiments, the junction 302 may be similar to other
junctions, but the stinger 308 and the lateral leg 304 are extended by, for
example, fifteen feet.

[0056] Figures 6A-6C depict the stinger 308 of the junction 302
penetrating the assembly 202 according to one embodiment of the present
invention. Figure 6A depicts a breaker 310 at the frangible plug 230 of the
assembly 202. The breaker 310 can be attached to a running tool, such as a
liner hanger running tool that sets a liner hanger above the junction, and can be
removed from the bore along with the running tool. The breaker 310 can break
the frangible plug 230 and be received in the liner 220 as in Figure 6B. The liner
220 can protect completion deflector seals from being damaged by debris or
otherwise. The stinger 308 can be retained in Figure 6C while the lateral leg 304
(not shown in Figures 6A-6C), is deflected toward a lateral bore. The stinger 308
can be configured to push the liner down.

[0057] The foregoing description of the embodiments, including illustrated
embodiments, of the invention has been presented only for the purpose of
illustration and description and is not intended to be exhaustive or to limit the
invention to the precise forms disclosed. Numerous modifications, adaptations,
and uses thereof will be apparent to those skilled in the art without departing from

the scope of this invention.
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Claims

What is claimed is:

1. An assembly capable of being disposed in a wellbore, the assembly
comprising:

a surface on an outer wall of a body, the surface being capable of
diverting a cutting tool for forming a branch wellbore and of diverting at least part
of a completion component toward the branch wellbore, the at least part of the

completion component being usable to complete the branch wellbore.

2. The assembly of claim 1, wherein the surface on the outer wall is a

whipstock deflection surface and a completion deflector surface.

3. The assembly of claim 1, wherein the completion component is a junction
comprising a stinger and a lateral leg,
wherein the surface is capable of receiving the stinger and is capable of

deflecting the lateral leg toward the branch wellbore.

4. The assembly of claim 3, further comprising a temporary plugging

subsystem between the surface and a channel capable of receiving the stinger.
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5. The assembly of claim 4, wherein the temporary plugging subsystem
comprises at least one of:

a frangible plug;

a removable plug;

a frangible flapper valve;

a flapper valve;

a removable screen; or

a diaphragm.

6. The assembly of claim 4, further comprising a liner capable of being
displaced by the stinger, the liner being configured to prevent at least some

debris from contacting a sealing member.

7. The assembly of claim 6, wherein the liner comprises a coupling
component capable of securing the liner at a first position and, responsive to a

force from the stinger, securing the liner at a second position

8. The assembly of claim 7, wherein the coupling component is capable of
releasably securing the liner at the second position, the coupling component
comprising at least one of:

at least one collet capable of cooperating with a collet profile; or

a snap ring.

18
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9. The assembly of claim 1, further comprising a latch member coupled to
the body through a body portion, the latch member being configured to couple to

another component disposed in the wellbore.

10. The assembly of claim 1, wherein the surface is capable of diverting the
cutting tool and of diverting at least part of the completion component without
requiring part of the assembly to be removed from the wellbore prior to diverting

the at least part of the completion component.

11. A method for forming and completing a branch wellbore, the method
comprising:

disposing an assembly in a parent wellbore, the assembly comprising a
surface on an outer wall of the assembly;

moving a cutting tool to the surface on the outer wall of the assembly,
wherein the surface on the outer wall of the assembly deflects the cutting tool
toward a sidewall of a casing string, wherein the cutting tool forms the branch
wellbore after being deflected toward the sidewall of the casing string;

removing the cutting tool from the branch wellbore without removing the
assembly; and

moving a completion component to the surface on the outer wall of the
assembly, wherein the surface on the outer wall of the assembly deflects at least
part of the completion component toward the branch wellbore, wherein the at

least part of the completion component is used to complete the branch wellbore.
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12.  The method of claim 11, wherein the completion component is a junction
comprising a stinger and a lateral leg, wherein moving the completion component
to the surface on the outer wall of the assembly comprises:

moving the junction to cause the surface to deflect the lateral leg toward

the branch wellbore and to cause the assembly to receive the stinger.

13.  The method of claim 12, wherein moving the junction to cause the surface
to deflect the lateral leg toward the branch wellbore and to cause the assembly to
receive the stinger comprises:

moving the junction to cause a breaker associated with the stinger to
break a temporary plugging subsystem of the assembly and to be received by an
inner diameter of a liner,

wherein the stinger is received by an inner diameter of the assembly and
displaces at least part of the liner configured to protect at least one component

from debris.

14.  The method of claim 11, further comprising:

completing the branch wellbore without removing from the parent wellbore

the surface on the outer wall of the assembly for deflecting the cutting tool.
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15. An assembly capable of being disposed in a wellbore, the assembly
comprising:

a body having a surface that is capable of diverting a cutting tool toward a
sidewall of a casing string and is capable of diverting at least part of a completion
component toward a branch wellbore, the cutting tool being capable of creating
the branch wellbore, the completion component being capable of being used to
complete the branch wellbore; and

a liner configured to protect at least one component from debris and

configured to be displaced by at least part of the completion component.

16. The assembly of claim 15, wherein the surface is a whipstock deflection

surface and a completion deflector surface.

17. The assembly of claim 15, wherein a first portion of the surface is a
whipstock deflection surface and a second portion of the surface is a completion

deflector surface.

18.  The assembly of claim 15, wherein the completion component is a junction
comprising a stinger and a lateral leg,
wherein the surface is capable of receiving the stinger and of deflecting

the lateral leg toward the branch wellbore.
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19. The assembly of claim 18, further comprising a temporary plugging
subsystem between the surface, wherein the temporary plugging subsystem is

breakable by a breaker associated with the stinger.

20. The assembly of claim 19, wherein the liner is configured to prevent at

least some debris from contacting a sealing member.

21. The assembly of claim 20, wherein the liner comprises a coupling
component capable of securing the liner at a first position and, responsive to a

force from the stinger, securing the liner at a second position.

22. The assembly of claim 15, wherein the surface is capable of diverting the
cutting tool and of diverting at least part of the completion component without
requiring part of the assembly to be removed from the wellbore prior to the at

least part of the completion component being diverted.
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