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ANTI-PRESET AND ANTI-RESET FEATURE FOR RETRIEVABLE
PACKERS WITH SLIPS ABOVE ELEMENTS

BACKGROUND

This disclosure relates, in general, to tools and equipment for completing a
subterranean well and, in particular, to a retrievable well packer for sealing the
annulus between a tubing string and the well casing. In particular, this disclosure
relates to an anti-preset and anti-reset mechanism for a retrievable packer to prevent
the packer from being actuated prematurely during deployment downhole and also to
prevent the packer from undesirably re-actuating during retrieval.

Any discussion of documents, acts, materials, devices, articles or the like
which has been included in the present specification is not to be taken as an admission
that any or all of these matters form part of the prior art base or were common general
knowledge in the field relevant to the present disclosure as it existed before the
priority date of each of the appended claims.

Throughout this specification the word "comprise", or variations such as
"comprises" or "comprising”, will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion

of any other element, integer or step, or group of elements, integers or steps.

BRIEF DESCRIPTION OF THE DRAWINGS

These drawings illustrate certain aspects of certain embodiments of the present
disclosure. They should not be used to limit or define the disclosure.

Figure 1 depicts a hydrocarbon production site in accordance with one
embodiment of the present disclosure.

Figures 2A-2C depict an exemplary packer assembly shown in a run
configuration in accordance with one embodiment of the present disclosure;

Figure 3A depicts a side view of a collet member in accordance with one
embodiment of the present disclosure;

Figure 3B depicts a cross-sectional view of a collet member in accordance
with one embodiment of the present disclosure

Figures 4A and 4B depict a mandrel in accordance with one embodiment of

the present disclosure;
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Figures 5A and 5B depict an exemplary packer assembly shown in a set
configuration in accordance with one embodiment of the present disclosure;

Figures 6A-6C depict an exemplary packer assembly shown in a release
configuration in accordance with one embodiment of the present disclosure.
While embodiments of this disclosure have been depicted and described and are
defined by reference to example embodiments of the disclosure, such references do
not imply a limitation on the disclosure, and no such limitation is to be inferred. The
subject matter disclosed is capable of considerable modification, alteration, and
equivalents in form and function, as will occur to those skilled in the pertinent art and
having the benefit of this disclosure. The depicted and described embodiments of this

disclosure are examples only, and not exhaustive of the scope of the disclosure.

SUMMARY

Some embodiments relate to an apparatus comprising: a mandrel comprising
an outer surface with a protrusion and a depression; a slip assembly disposed about
the mandrel; a collet member disposed about the mandrel and disposed adjacent to the
slip assembly, wherein the collet member comprises a collet lug comprising a tapered
inner surface and a tapered outer surface, and wherein the collet member is selectively
moveable to run, set, and release positions along the length of the mandrel; and a
cover sleeve disposed about the mandrel and coupled to the collet member.

Some embodiments relate to a method for releasing a packer assembly
comprising: cutting a mandrel, wherein the mandrel comprises an outer surface with a
protrusion and a depression; sliding a cover sleeve and a collet member having a
collet lug downhole with respect to the mandrel; applying force from the collet
member to the slip assembly; disengaging the slip assembly from a well casing; and
engaging an inner surface of the collet lug to the protrusion.

Some embodiments relate to a method for running a packer assembly
downhole comprising: coupling a collet member to a cover sleeve, wherein the collet
member comprises a collet lug having a tapered inner surface; engaging the inner
surface of the collet lug to an outer surface of a mandrel, wherein the outer surface of
the mandrel comprises a protrusion and a depression; and deploying the collet

member, the cover sleeve, the mandrel, and a slip assembly to a downhole location.
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DETAILED DESCRIPTION

[llustrative embodiments of the present disclosure are described in detail
herein. In the interest of clarity, not all features of an actual implementation may be
described in this specification. It will of course be appreciated that in the
development of any such actual embodiment, numerous implementation-specific
decisions may be made to achieve the specific implementation goals, which may vary
from one implementation to another. Moreover, it will be appreciated that such a
development effort might be complex and time-consuming, but would nevertheless be
a routine undertaking for those of ordinary skill in the art having the benefit of the
present disclosure.

The terms “couple” or “couples” as used herein are intended to mean either an
indirect or a direct connection. Thus, if a first device couples to a second device, that
connection may be through a direct connection, or through an indirect electrical or
mechanical connection via other devices and connections. The term “upstream” as
used herein means along a flow path towards the source of the flow, and the term
“downstream” as used herein means along a flow path away from the source of the
flow. The term “uphole” as used herein means along the drillstring or the hole from
the distal end towards the surface, and “downhole” as used herein means along the
drillstring or the hole from the surface towards the distal end.

It will be understood that the term “oil well drilling equipment” or “oil well
drilling system” is not intended to limit the use of the equipment and processes
described with those terms to drilling an oil well. The terms also encompass drilling
natural gas wells or hydrocarbon wells in general. Further, such wells can be used for
production, monitoring, or injection in relation to the recovery of hydrocarbons or
other materials from the subsurface. This could also include geothermal wells
intended to provide a source of heat energy instead of hydrocarbons.

For purposes of this disclosure, an information handling system may include
any instrumentality or aggregate of instrumentalities operable to compute, classify,
process, transmit, receive, retrieve, originate, switch, store, display, manifest, detect,

record, reproduce, handle, or utilize any form of information, intelligence, or data for
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business, scientific, control, or other purposes. For example, an information handling
system may be a personal computer, a network storage device, or any other suitable
device and may vary in size, shape, performance, functionality, and price. The
information handling system may include random access memory (“RAM”), one or
more processing resources such as a central processing unit (“CPU”) or hardware or
software control logic, ROM, and/or other types of nonvolatile memory. Additional
components of the information handling system may include one or more disk drives,
one or more network ports for communication with external devices as well as various
input and output (“I/O”) devices, such as a keyboard, a mouse, and a video display.
The information handling system may also include one or more buses operable to
transmit communications between the various hardware components.

For the purposes of this disclosure, computer-readable media may include any
instrumentality or aggregation of instrumentalities that may retain data and/or
instructions for a period of time. Computer-readable media may include, for example,
without limitation, storage media such as a direct access storage device (e.g., a hard
disk drive or floppy disk drive), a sequential access storage device (e.g., a tape disk
drive), compact disk, CD-ROM, DVD, RAM, ROM, clectrically ecrasable
programmable read-only memory (“EEPROM”), and/or flash memory; as well as
communications media such as wires.

To facilitate a better understanding of the present disclosure, the following
examples of certain embodiments are given. In no way should the following
examples be read to limit, or define, the scope of the disclosure. Embodiments of the
present disclosure may be applicable to horizontal, vertical, deviated, multilateral, u-
tube connection, intersection, bypass (drill around a mid-depth stuck fish and back
into the wellbore below), or otherwise nonlinear wellbores in any type of subterranean
formation. Certain embodiments may be applicable, for example, to logging data
acquired with wireline, slickline, and logging-while-drilling/measurement-while-
drilling (LWD/MWD). Certain embodiments may be applicable to subsea and/or
deep sea wellbores.  Embodiments described below with respect to one
implementation are not intended to be limiting.

This disclosure relates to an anti-preset mechanism for deploying a downhole

tool to a desired location and for preventing premature actuation of the tool during
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insertion thereof into a subterranean wellbore. Further, this disclosure relates to an
anti-reset mechanism for retrieving a downhole tool from a wellbore and from
preventing undesired re-actuating of the tool during retrieval thereof from the
wellbore.

Figure 1 illustrates an example completion system 100 according to aspects of
the present disclosure. The completion system 100 includes a semi-submersible
platform 112, centered over a submerged formation 114 located below sea floor 116.
A subsea conduit 118 extends from a deck 120 of the platform 112 to a wellhead
installation 122 including blowout preventers 124. Platform 112 has a hoisting
apparatus 126 and a derrick 101 for raising and lowering pipe strings such as work
string 130.

A wellbore 132 extends through the various earth strata including formation
114. A casing 134 is cemented within wellbore 132 by cement 136. Work string 130
includes various tools including sand control screens 138, 140, 142 positioned in an
interval of wellbore 132 adjacent to formation 114 above retrievable packer 146 of the
present invention.

Although the embodiment in FIG. 1 depicts a vertical well, it should be noted
by one skilled in the art that the retrievable packers of the present invention are
equally well-suited for use in deviated wells, inclined wells or horizontal wells. Also,
even though FIG. 1 depicts an offshore operation, it should be noted by one skilled in
the art that the retrievable packers of the present invention are equally well-suited for
use in onshore operations.

Referring now to Figures 2A-2C, a packer assembly is shown in a run position
and is generally marked 200. An operator may couple the packer assembly 200 in this
configuration to tubing string (not shown) in order to run the packer assembly 200
downhole. The packer assembly 200 may be retrievable.

Still referring to Figures 2A-2C, the packer assembly 200 may include a
substantially tubular, longitudinally extending mandrel 202 having a substantially
cylindrical hollow interior defining a longitudinal production flow passageway. The
mandrel 202 may have one or more protrusions 228 on an outer surface and one or
more depressions 230 on an outer surface. The protrusions 228 may include, for

example, a ridge or a bump but is not intended to be so limited. The depression may
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include, for example, a groove, but is not intended to be so limited. In some
embodiments, the protrusions 228 may be replaced with a shoulder or a locking
profile (not shown) that also may allow the collet member 244A to secure in place.
The packer assembly 200 may further include a slip assembly 204, which may be
disposed about the mandrel 202. The slip assembly 204 may be operable to move
radially about the mandrel 202. The packer assembly 200 may further include a collet
member 244A with a lower wedge, which may be disposed about the mandrel 202
and may be coupled to the slip assembly 204. The collet member 244A may be
operable to slide uphole or downhole with respect to the mandrel 202 and may be
selectively moveable to run, set, and release positions along the length of the mandrel
202. In the embodiment shown in Figures 2A, 2B, and 2C the collet member 244A
includes the lower wedge. Thus, the collet member 244A and the lower wedge may
move together as one element. In other embodiments, the lower wedge and the collet
member 244A may be two separate elements that may be coupled by threading, by a
screw, or by any other coupling means.

Still referring to Figures 2A-2C, the collet member 244A may include one or
more collet fingers 244B. The collet member 244A may have a variety of
configurations including configurations having other numbers of collet fingers 244B.
One or more of the collet fingers 244B may include a tapered inner surface 248 and a
tapered outer surface 246 that together may comprise a collet lug 244C. The collet
member 244 A may be coupled to a cover sleeve 208 by a cap screw (not shown) or by
any other mechanical coupling. The slip assembly 204 may be located uphole of the
collet member 244A and the cover sleeve 208. Figure 2C shows a close-up view of
the collet member 244A and collet fingers 244B.

The collet member 244A is shown in further detail in FIGS. 3A and 3B. FIG
3A shows the collet member 244A in a planar view while FIG 3B shows the collet
member 244A in a cross-sectional view. An inner surface 248 of the collet lug 244C
(shown in FIGS 3A and 3B) may engage a depression 230 (shown in FIG 4B) in the
run position to prevent premature actuating of the packer assembly 200. In this way,
when the packer assembly 200 is deployed downhole, the packer is prevented from
prematurely actuating. In the run position shown in Figures 2A and 2B, the collet

lugs 244C are covered by the cover sleeve 208.



10

15

20

25

30

The mandrel 202 is shown in further detail in FIGS 4A and 4B. The mandrel
202 may have a depression 230 and one or more protrusions 228 on its outer surface.
The depression 230 may be a recessed groove. As discussed above, an inner surface
248 of the collet lug 244C (shown in FIGS 3A and 3B) may engage the depression
230 in the run position to prevent premature actuating of the packer assembly 200.

Referring now to Figures 5A and 5B, the packer assembly 200 is shown in a
set position. Once the packer assembly 200 is attached to a tubing string (not shown),
the packer assembly 200 may be run downhole and located in the desired position
within the casing 134 (shown in FIG 1). When the operator wants to seal the annulus
(not shown), the operator may mechanically shift the packer assembly 200 by
deploying a setting piston 214. The setting piston 214 may compress the rubber
elements (not shown), which may move uphole. This movement may then cause
other elements in the packer assembly 200 to move uphole. Specifically, the rubber
elements 210 (not shown in Figures 5A and 5B) may move upwards and apply force
on the cover sleeve 208 to move upwards. Then, an undercut 209 in the cover sleeve
208 may release the collet lugs 244C from the depression 230 of the mandrel 202.
Thus, the collet lug 244C may move freely and may extend radially. Thus, the collet
lug 244C may move uphole with the collet member 244A. Further, a snap ring 250 or
any other mechanical means may operate to couple the cover sleeve 208 to the collet
member 244A when the packer assembly 200 is in a set position. When the surface of
the collet member 244A engages the slip assembly 204, the slip assembly 204 may
move radially outward, into gripping engagement with well casing 134 (not shown in
Figures 5A and 5B). Thus, a gripping and sealing relationship may be established
between the packer assembly 200 and the well casing 134 when the slip assembly 204
is deployed into a set position. Once the packer assembly 200 is set within the well
casing 134, the packer assembly 200 will provide a seal until it is desired to retrieve
the packer assembly 200 from the well.

Referring now to Figures 6A and 6B, the packer assembly 200 is shown in a
release position for retrieval from the wellbore 132. The retrieval operation may be
initiated in a variety of ways. One way to initiate the retrieval operation is by running
a cutting tool (not shown) downhole and cutting the mandrel 202, which may allow

the cover sleeve 208 and collet member 244A to move downhole. This allows the
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mandrel 202 to be pulled uphole, which allows the slip assembly 204 to return to a
smaller outer diameter. Specifically, the downward movement of the collet member
244 A may cause the slip assembly 204 to release from its gripping relationship with
the well casing 134. As the collet member 244A moves downhole, the inner surface
248 of collet lugs 244C may engage a protrusion 228 on the outer surface of the
mandrel 202. The collet lugs 244C may remain engaged with the protrusion 228 of
the mandrel 202 as the packer assembly 200 is retrieved from the wellbore 132, thus
preventing the slip assembly 204 from inadvertently re-actuating. Figure 6C shows a
close-up view of the collet member 244 A and the snap ring 250.

One embodiment is an apparatus that includes a mandrel comprising an outer
surface with a protrusion and a depression, a slip assembly disposed about the
mandrel, a collet member disposed about the mandrel and disposed adjacent to the
slip assembly, wherein the collet member includes a collet lug comprising a tapered
inner surface and a tapered outer surface and wherein the collet member is selectively
moveable to run, set, and release positions along the length of the mandrel; and a
cover sleeve disposed about the mandrel and coupled to the collet member.

Optionally, the collet lug inner surface may be operable to selectively engage
the depression when the collet member is in the run position.

Optionally, the cover sleeve may be operable to release the collet lug from the
depression.

Optionally, the collet lug inner surface may be operable to selectively engage
the protrusion when the collet member is in the release position.

Optionally, the slip assembly may be located uphole of the collet member and
the cover sleeve.

Optionally, the apparatus may be operable to be deployed to a downhole
location and retrieved from a downhole location.

Optionally, the collet member may be operable to extend radially when
disengaged from the mandrel.

Optionally, the slip assembly may be operable to move radially outward about
the mandrel.

Optionally, the slip assembly may be operable to engage a well casing when

the collet member is in the set position.
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Another embodiment is a method for releasing a packer assembly, including
cutting a mandrel, wherein the mandrel includes an outer surface with a protrusion
and a depression, sliding a cover sleeve and a collet member having a collet lug
downhole with respect to the mandrel, applying force from the collet member to the
slip assembly, disengaging the slip assembly from a well casing, and engaging an
inner surface of the collet lug to the protrusions.

Optionally, the slip assembly may be located uphole of the collet member and
the cover sleeve.

Optionally, the collet lug may include a tapered inner surface.

Optionally, the collet lug may include a tapered outer surface.

Optionally, the method may include preventing the collet member from
extending radially.

Optionally, the method may include preventing the slip assembly from re-
actuating.

Another embodiment is a method for running a packer assembly downhole
including coupling a collet member to a cover sleeve, wherein the collet member
includes a collet lug having a tapered inner surface, engaging the inner surface of the
collet lug to an outer surface of a mandrel, wherein the outer surface of the mandrel
includes a protrusion and a depression, and deploying the collet member, the cover
sleeve, the mandrel, and a slip assembly to a downhole location.

Optionally, the slip assembly may be located uphole of the collet member and
the cover sleeve.

Optionally, the collet lug may include a tapered outer surface.

Optionally, the method may include preventing the collet member from
extending radially.

Optionally, the method may include preventing the slip assembly from
actuating prematurely.

Therefore, the present disclosure is well adapted to attain the ends and
advantages mentioned as well as those that are inherent therein. The particular
embodiments disclosed above are illustrative only, as the present disclosure may be
modified and practiced in different but equivalent manners apparent to those skilled in

the art having the benefit of the teachings herein. Furthermore, no limitations are



intended to the details of construction or design herein shown, other than as described
in the claims below. It is therefore evident that the particular illustrative embodiments
disclosed above may be altered or modified and all such variations are considered
within the scope and spirit of the present disclosure. Also, the terms in the claims
have their plain, ordinary meaning unless otherwise explicitly and clearly defined by

the patentee.
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CLAIMS:

. An apparatus comprising:

a mandrel comprising an outer surface with a protrusion and a depression;

a slip assembly disposed about the mandrel;

a collet member disposed about the mandrel and disposed adjacent to the slip
assembly,
wherein the collet member comprises a collet lug comprising a tapered
inner surface and a tapered outer surface, and wherein the collet
member is selectively moveable to run, set, and release positions along
the length of the mandrel; and

a cover sleeve disposed about the mandrel and coupled to the collet member.

The apparatus of claim 1, wherein the collet lug inner surface is operable to

selectively engage the depression when the collet member is in the run position.

The apparatus of claim 2, wherein the cover sleeve is operable to release the collet

lug from the depression.

The apparatus of claim 1, wherein the collet lug inner surface is operable to
selectively engage the protrusion when the collet member is in the release

position.

The apparatus according to any one of claims 1 to 4, wherein the slip assembly is

located uphole of the collet member and the cover sleeve.
The apparatus according to any one of claims 1 to 5, wherein the apparatus is

operable to be deployed to a downhole location and retrieved from a downhole

location.

10
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10.

11.

12.

13.

14.

15.

The apparatus according to any one of claims 1 to 6, wherein the collet member is

operable to extend radially when disengaged from the mandrel.

The apparatus according to any one of claims 1 to 7, wherein the slip assembly is

operable to move radially outward about the mandrel.

The apparatus of claim 8, wherein the slip assembly is operable to engage a well

casing when the collet member is in the set position.

A method for releasing a packer assembly comprising:
cutting a mandrel, wherein the mandrel comprises an outer surface with a
protrusion and a depression;
sliding a cover sleeve and a collet member having a collet lug downhole with
respect to the mandrel;
applying force from the collet member to the slip assembly;
disengaging the slip assembly from a well casing; and

engaging an inner surface of the collet lug to the protrusion.

The method of claim 10, wherein the slip assembly is located uphole of the collet

member and the cover sleeve.

The method of claims 10 or 11, wherein the collet lug inner surface is a tapered

surface.

The method according to any one of claims 10 to 12, wherein the collet lug

comprises a tapered outer surface.

The method according to any one of claims 10 to 13, further comprising:

preventing the collet member from extending radially.

The method according to any one of claims 10 to 14, further comprising:

preventing the slip assembly from re-actuating,.

11
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16. A method for running a packer assembly downhole comprising:

17.

18.

19.

20.

coupling a collet member to a cover sleeve, wherein the collet member
comprises a collet lug having a tapered inner surface;

engaging the inner surface of the collet lug to an outer surface of a mandrel,
wherein the outer surface of the mandrel comprises a protrusion and a
depression; and

deploying the collet member, the cover sleeve, the mandrel, and a slip

assembly to a downhole location.

The method of claim 16, wherein the slip assembly is located uphole of the collet

member and the cover sleeve.

The method of either claim 16 or 17, wherein the collet lug comprises a tapered

outer surface.

The method according to any one of claims 16 to 18, further comprising:

preventing the collet member from extending radially.

The method according to any one of claims 16 to 19, further comprising:

preventing the slip assembly from actuating prematurely.
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