A CONTIGENCY RELEASE DEVICE TEHAT USES RIGHT-HAND TORQUE TO ALLOW
MOVEMENT OF A COLLET PROP

Technical Field

[0001] A contingency release device and methods of

use are provided. The device can be used to provide a

;]

=N
sufficient amcunt of set down strcke to a collet prop necessary

to allow compression of collet fingers on a tool. The device
includes a release nut and a tersion lock sleevs Lhat are
cagable of engaging each cther via crenellated ends. ZAccording
to certaln embodiments, the release nut and torsion lock sleeve
are disengaged via movement of a piston. According to other
embodirents, after disengagement, the release nut is displaced

by applying a right-hand torgue Co an inher release mandrel.

Summary

[0002] Aocording to an embodiment, a device
comprises: a torsicn lock sleeve, whersein the Torsion lock
sleeve comprises a crenellated second end, wheresein the torsion
lock sleeve 1s tubular in shape, and wherein at least a portion
of the inner circumference ¢f The forsion lock sleeve engages at
least one ridge; and a release nut, wherein the release nut
comprises a crenellated first end, and wherein the first end of
the relsase nut is capable of engaging the second end of bhe
torzicn lock sieeve.

f0003] Aeoocording To ancther erbodiment, a methed of
displacing a release nut comprises: positiconing a device in a
portion of a subterranean formation, wherein the device
comprises: a torsicn lock slseve, wherein the forsion lock

sleeve comgrises a crenellated second end, wherein the torsion



lock sleeve 1s tubular in shape, and wherein at least a portion
of the inner circumference of the ftorsion lock sleeve engages at
leagt one ridge; and a release nut, wherein the release nut
comprises & Creneliated first end, and wherein the first eand of
the reiease nut 1s engaged with the second end of the ftorsion
lock sleeve; moving the torsion lock sleeve, wherein the step of
moving the torsion lock sleeve comgrises disengaging the first
nd of the relsase nut with the second end of the torsion lock

sleeve; and moving the release nut.

Brief Description of the Figures

f0004] The features and advantagez of certain
emzodiments will bhe more readily appreciated when considered in
conjunction with the accomganving figures. The figures are not
te be ceonstrued as limiting any 0f the preferred embodiments.

[0005] Fig. 1A is a diagram of the device, wherein
a release nut iz connected to an outer cylinder, shown pricr to
movement of the release nut and outer cvylinder.

f0008] Fig. iB is a diagram of the device from Fig.
1A, shown after movement ¢f the release nut and outer cylinder.

00071 Fig. 2A is a three-dimensional perspective
of the releass nut and a torsion lock slesve =ngaged with each
other.

[0008] Fig. 2B is a three-dimensional gperspective
of the release nut and the torsion lock sleeve disengaged from
each other.

f0009] Fig. 3A depicts ancther embodiment ¢f LThe
device, wherein the release nut 1s attached to an inner tool
mandrel, shown prior to movemsent of the release nut and the

inner tool mandrel.



f0010] Fig., 3B is a diagram of the device from Fig,
33, shown after movement of the release nut and the inner teol

mandrel.

Detailed Pescription

f0011] s used herein, the words “comprise,”
“have, " “include,” and all grammatical variations thereof are

each intended fto have an open, non-limiting meaning that does
not exclude additicnal elements or steps,

[0012] IL should ke underslood Lhzal, zs used
herein, “first,” “second,” “third,” ste., are arbitrarily
e merely intended to differentiate between two or

az3igned and a
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i
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more ends, ports, =2fc., as Lthe case mav be, and does not

¢

indicate any seguencs. Furthermore, 1T 1s Lo bte undsrstood that

the mere use of the term “first” does znot reguire that there be

ALY

any “second,” and the mere use of the term “second” doss not

regquire that there be any “third,” efc.
f0013] Cit and gas hydrocarbong arve naturally

occurring in some subterranean forraticns. A subterranean

formation containing ¢il ¢r gas 1s sometimes referred to a

n

&
reservolr. A reseryvolr mav be located under land or off shore.
Reservolirs are Typlically leocated in the rangs of a few hundred
feaet (shallow reservolrs) o a few tens of thousands of fest
(uitra-deep reservolrs).

f0014] In order t¢ proeduce 0ll or gas, a wellkhore
is drilled into a reservolr or adjacent to a reserveir., A
portion of a wellbcre may e an open hole or cagsed hole. In a
cazsed-hole wellibore porticon, a caszing is placed into the
wellbore, which can alsce contain a tubing string. 2 well can
include, without limitation, an olil, gas, or water production

well, or an injection well. As used herein, a “well” includes



at least one wellbore. & wellkbore can include vertical,
inclined, and horizontal porticens, and it can be straiaght,
curved, or branched. A2s ussed herein, the term “wellbore”
includes any caszed, and any uncased, open-hole porticn of the
wellbore. & near-wellpore region is the subterranean material
and rock of the subkterrvansan formation surrcunding the wellbore

rr

As us2d herein, a “well” alsoc includes the near-wellbore region,
The near-wellbore regicon 18 generally considered to be the
region within about 103 feet of the wellbore, As used herein,
“into a well” means and includes into any portion of the well,
including inte tThe wellbore or intce tThe near-wellbore region via
the wellhore.

{0015k] Aftter a wollbore has bcecon driliced, the
wellbore 1s then completed. During completion of an open-hole
wellbore portion, a tubling string may bte placed i1nto Che
wellbore. 'The tubing string ailows fluids to ke i1introduced
into, or fiowed from, & remote portion of the wellbore. A
tuking is a section of tubular pipe, usually 33 feet in length.
Examples of pipes can include a blank gipe, a sand screen, or a
washpipe A tubing string refers Lo multipgle sections of pipe
connecited ©o each other, A tubing string is created by joining
muitiple sections of pipe together via male right-handed threads

i1rst secticn of pipe and corresponding

I'h

at the bhotitom noi a
fermale threads at the top of a second section of pipe. The two
aections of pipe are connected to sach other by applving a
right-hand torgque fo the first seciion of pipe while Lthe second
secticn of pipe remains relatively stationary. The Jjoined

.

ctionsg of pipe are then lowered into the wellbore. The

i
n

o

rocess continues in this fashion until the desired length of

i

tubing string has been placed in the wellbore.
[001le6] There are several Lools Lhal are wused fn oil

and gas operations that include a collet and a collief grop. A
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collet 1s generally fitted around the outside of a mandrel. The
zollet commonly includes at least one concentric ring and collet
fingers that extend from the ring. The collet fingers can
include a iug. A retrieving tocl iz one example of a fool that
can 1nclude a collet. A retrieving toocl can be used to retrieve
an ohject, such as a downhole tool or tubular, from a wellkore
and return the object to the surface. Thes object o be
retrieved generally includes recesgses that correspond teo lugs on
the «ollet fingers. The lugs on the collet fingers are designed
to fit inside the recesses on the cbhbject. The collets are prong
Lo contract around the outer diameter of the mandrel. In order
to prevent the collet fingers from contraciing, and thus, not

engage with the recesses ¢on the obhiect, a collet prop can o

]

positioned between the cvollet and the outside o0f the mandrel.
Enocther =xzample of a togl that can include a collet is an
expansion tool. PFrior to expansicn, a tubing string, such as a
liner, can be suspended from the collet via collet finger iudgs
that engage recesses in the tuking string. The colleb fingers
are rigid and can support the welght ¢f the tubking string only
when the ccllet prop 1s located under The collet.

[0017] Theso teools often include an cutor cylindor
and an inner mandrel. Typlcallyv, the outer cviinder and inner
mandrel are prevenied from moving relative To the tubing string,
via a2 shouldered connecticn. Once the desired tool operation is

completed, such as expansion of the tubking string, the

ket

shouldered connection is separated and there is free movement ¢

the outer cylinder or inner mandrel with respect fo the tuking
egtring. Ugon separaticn of the shouldered connection, the
collet prop can be moved, alsc called dropped. Tyvepically, this
is accomplished by moving either the inner mandrel or the outer
cylinder downward with respect to The ftubling string. The

mevement ¢of tfhe outer cylinder or inner mandrel causes the
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collet pror Lo move out from underneatin the collet. The collet
prop must be dropped to a polnt below the collet in order for
the fingers Lo flex inward towards The mandrel. When the collet
fingers can bhe gasily flexed inward, fthe ftool can be releaszed
from the tublng string. The amcunt of movement of the collet
Drop regulred to release the focl can vary based on the tool

design, but is generally in the range of about 4 inches {in.} To

f0018] Howoveor, in some situations, 1t may b

A

necessary Lo releass a tool priocr Lo the completion of the
desired tocl operation. By way of exXample, for an exXpansicn
tocl, 1f the tubking string becomes stuck in the wellbore heifore
it reaches the desired depth, then the running tocl must ke
released from the tubing string. 2s mentioned above, the collet
prop can be dropped upon completion of the desired tool
operation kecause the shoulder connection is separated.

However, priocr to the completion of the tool operation, the
shouldered connection will not be separated and the ability fo
mcove tThe collet prop cut from underneath the collet to release
the tocl i1s not possible. Therefore, contingency release
devices have been developed that provide the reguired distance
for the collet

op to drop to allow retraction of the colliets

el
£y

LS

and subseguent release of the fToonl. Typlcally, theses
contingency release mechanisms require additicnal steps or a
speclfic segquence of additional steps to be performed in order
to drop the colleb prop. The steps or seguence of steps can be
designed such that the risk of unintentionally activating the
contingency release mechanism at the incorrect time 1s reduced.
{0019] Contingency rolcasc devices commoniy include
shear pins or a J-slot. A shear pin contingency release
mechanizm ig a =liding connection that would allow tThe redquired

movement of the collet prop once the shear pins are broken
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througn a set down force. 2 minimum amount of welght is reguired

[

to break the shear pins, wnhnich then allows the =liding
connection to move downward and allews The collet prop Lo move
out from underneath the collet. However, a disadvantage to
using shear pins 1s that 1f the force reguired to preak the pins

is designed to be ftoo low, then there is a risk of accidentally

)

shearing the pins while pushing the tuking string into the
wellbore., Moresover, 1f the force reguired Lo break the pins 18
designed to be too hign, then there i3 a risk of exceeding the
avallable force that can be applied to the mechanism, in wnich
Zase the mechanism would not operate and the ghear pins would
never break. A& J-slot conitingency release mechanlsm regulires a
left-hand torgue to be applied to the device fellowed by a set
downr welght in order to drop the collet prop. This device
functions by meoving some lugs in a “J7 ghaped slot via lefi-hand
torgque and set down weight. lhe J-sleot groove 1s designed to
prevent the risk of accidental operation of the contingency
release mechanism while pushing the tuking string into the
wellhore, However, because a tubling string is assembled by
connecting muliiple sectiong of pipe together via righit-hand
torgue, field operators arve hezitant to aprly a2 left-hand torgue
for fear of unthreading sections of the tuking string.

[0020] Thus, Ll 15 desirable Lo provide an
apparatus that provides the required distance for moving a
collet prop out from underneatn a cellet prior to compliletion of
the desired operation of the tocl., It is desirable that the
apparatus does not have force restrictions and does not reguire
left-hand torgue for movement.

f0021] N novel apparatus and method of usc for
moving a release nut are provided., The release nut can be

fhe nut

Pty

zngaged to a torsicon lock slseve via crenellated ends o
and sleeve., 'l'ne torsion lock sleeve can be prevented from

bl
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rotating akout an inner mandrel via one or more ridges. In the
event it becomes necessary to drop a collet prop, the release
nut can be moved, which will allow movement of the collet prop.
The release nul zan be moved by disengaging the torszien lock
sleeve from the release nut. The release nut can now pe moved
oy applying a right-hand ftorgue to the nut.

{0022] rocording to an embodiment, a device
colpriges: a torsion lock sleeve, wherein the ftersion lock
sleeve comgrises a crenellated second end, wherein the torsion
lock sleeve 1s tubular in shape, and wherein at least a portion
of the inner circumference of the teorsicn lock sleeve engages at
least one ridge: and a release nut, wherelin the release nut
corprises a crenellated first end, and wherein the first end of
the release nut is capable of engaging the second end of the
torzgion lock siesve,

[0023] Aocording to ancther embodiment, a method of
disgplacing a release nut comprisges: positioning a device in a
portion of a subterranean formation, wherein the devicge
comprises: a forsion laock sleeve, wherein the torsion lock
sleeve comprises a crenellated second end, wherein the torsion
lock zleeve 13 tubular in shape, and wherein at least a porticn
of the inner circumference ¢f the torsion lock sleeve engages at
least one= ridge) and a release nub, whersin the release nut
comprises a crenelliated first end, and wherein the first end of
the release nut 1s engaged witih the second end of the ftorsion
lock sleeve; moving the forsion lock sleeve, wherein the step of
meving the torsion lock slesve comprises disengaging the first
end of the release nut with the second end of the torsion lock
sleeve; and moving the release nut.

00241 Any discussion of & particular comgponent of
Lhe device (e.g., a ridge 40} is meanl Lo include the singular

form of the component and alsc the plural form of the component,
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without the need to continually refer to the component in both
the singular and plural form throughout. or examgle, 1f a
discussion involves "Lhe ridge 40," 1L is Lo be understiood Lhat
the discussion pertains to ¢ne ridge (singulaxy) and two or more
ridges (plural). It 1s alsc to be understoocd that any
discussion of 2 particular component or particular embodiment
regarding a component is meant to apply to the apparatus
embodiments and the method embodiments, without the nesd Lo re-
state all of the particulars for both the zapparatus and method
emscdiments.,

f0D25] Turning Lo Lhe Flgures, Lhe device comprisces
4 plsteon assemply 100, The piston assembly 100 can include a
piston 101, a piston housing 103, and & piston adjustment slccve
104. The piston assemily 100 can also include at leasti one
shear pin 102, or more Lhan one shear pin 102, As can be seeqn
in the Figures, the piston 101 can be lgcated adjacent tLo an
inner releasge mandrel 10. At least a portion of Lhe piston 101
can be attached to and/or located within the piston housing 103,
The piston housing 103 can be opevatively comnected to the
piston adjustment sleeve 104. The shear pin 102 can be located
adiacent to the piston 101, In this manncy, 1f a suftficicent
force 1= applied to the piston 101 then the shear pin 102 will
shear, or break.

[0026] The device also includes a torsion lock
sleeve 20. The torgion lock sleeve 20 1g ocperalively connected
to the pisteon assembly 100, The tcorsicn lcock sleeve 20 can be
directly or operatively connected to the pisteon adjustment
sleave 104. By way of example, the torsion lock gleeve 20 can

po operatively connocted to the piston adjustment slocve 104 wvia

el

Torsion lock sleeve engagemsnt ring 22. In this manner, the
lorsion lock sleeve 20 can be direclly allached Lo Lhe Lorsion

lock sleeve engagement ring 22 and the torsion lock sleeve
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cngagement ring 22 can theon be directlsy connccicd to the piston
adiustment sleeve 104. The torsicn lock sieeve 20 comprises a
crenellated second end. The second end 1s preferakly located
downstream of the first end of the ftorzion logk sleecve 20, and
iz alzsc prefervably located adjacent to a first end of a releasse
nut 36, As used herein, the term "downstream" means in the
direction away from the top of The devics, wherein the top of
the device is defined as being the area of the device that is
clogsest Lo the wellhead. For examgle, the inner release mandrel
may be located clossr to the wellhead compared to the inner ftocl
mandrel. A&s such, downstream would be in a directicn away from
the inner relezse pandrel Towardsg the inner tocl mandrel.
Moreover, a porticn of a particular component, such asz the inner
release mandrel, will ke closer to the wellhead compared to
another portion of the same component. In this =xample,
downstream woulid be in a direction away from the portion closest
to the wellhead towards the portion farther away from the
wellhead, As used herein, the fterm "upstream" means in the
direction fowards the top of the device,

f0027] The device can further irnicliude a torsicon
lock sicove gap 2%, The forsion lock sleoove cngagoment ring 22
can be located within the torsion lock sleeve gap 21. The
lorsicon lock sleeve gag 21 can be used Lo allow some movemenl, of
the piston assembly 100 without causing movement of the torsion
lock gleeve 20. For example, the torsion lock gleeve gap 21 can
he designed such that all of the force is channeled fto cause

movemant of the piston 1081, which causes the shear pin 102 to

Py

reak, 1nstead of some ¢f The force alsg moving the torsion lock
sleeve 20, The teorsicen lock sicove gap 21 can bo a vaviety of
lengths. In an embodiment, the length of the tersicn lock
sleeve gap 21 Ly aib leas! sufliclenl Lo allow ihe shear pin 102

to break without causing movement o0f the torsion lock sleeve 20.
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In thisz manncr, as the piston 101, piston housing 103, and
piston adjustment sleeve 104 are moved by force in an upstream
direclicon, Lhe shezr pin 302 will break., During lals movemendl,
the piston adjustment slezeve 104 moves The Torsion lock slesve
engagerent ring 22 in the torsion lLock sleeve gap 21. The
torsion lock sleeve engagement ring 22 will continue fo travel
upstream in the torsion lTock sieeve gap 21 withoub causing
movement to the torsion lock sieseve 20 until thne torsion lock
slocve cngagoment ring 22 has ftravelcd tho contirc lengith of theo
tersicn leck sieeve gap 23. Then, only after the shear pins 102
have sheared and Lhe Lorsion lock sleeve engagement ring 22 has
traveled the entire length ¢f the torsicn lock sleeve gap 21,
will the forsion lock sleocve cngagomeont ring 22 causc an
uUpstream movement of the torsion lock slesve 20.

[0028] Ay ¢an be seen in Figs. 1A - 3B, lLhe devige
can alsc 1nclude an inner release mandrel 10, an outer cylinder
50, and a lock nut 300, The lock nut 300 can be connected to
the inner release mandrel 10 via vight-hand threads and can be
usad to halt movemant of the velease nut 30, By way of example,
and as can be seen in Fig. 1B, after movement of the release nul
30, thc rclecasc nut can tighten up against the lock nut 300,
which prevents additional movement of the release nut. The
tlevioe can furiher include a shoulder [or ithe ook nul 3060 (nol
shown). 'I'ne snoulder can ke located downstream of the lock nut
300. The shoulder can be part of an intermediary mandrel {(not
shown) .

[0029] Figs. 1A and 1B depict the device acocording
to an embodiment and Figs. 3A and 3B depict the device acccrding
to ancther embodiment. According to the erbodiment depicted in
Figs. 1A and 1B, the device can include a collet prop connected
I an inner Loel mandrel (ael. shown 1o Figs. 1A - 2B) . The

release nut 30 can be connected to the cuter cylinder 50 and can
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alzso be connccitced to the inncr roloaso mandrel 10 via left-hand
threads. The inner release mandrel 10 can be shouldered against
Lhe lock nul 300, As can ke seen in Figs. 1A and 1B, zs Lhe
release nut 30 1s moved, the ocutar cylinder 50 moves with tThe
release nut and Che inner release mandrel 10 remalns stationary.
The release nut 30 and the outer cylinder 50 can travel
downstream until stopped by the lock nut 300. The coliet prop
(not shown) can be connected to an inneger tool mandrel {also not
shown) . According to this embodiment, the inner tool mandrel is
operatively connected fteo the cuter cylinder 50, such that after
movemanl ol Lhe release nubl 30 {and Lhe outer cylinders 50), Lhe
collet prop can be dropped the desired distance.

{0030] Turning te the other cmbodiment dopicted in
Figs. 3A and 3B, the inner release mandrel 10 can be connscted
I Lhe 1ock nui. 300, The ouler oyiinder 50 «an be shouldered Lo
the inner teol mandrel 11, and the inner tocl mandrel 11 can be
connected to the release nut 30. The releasge nut 30 can be
connected Lo the inner release mandrel 10 via left-hand threads.
The ccllet prop (not shown) can be connected fto the inner tool
mandrel 131, A3 can be geen, as the release rniut 30 moves, the
inner tool mandrel 11 alsc moves, whilc the outer cylindeor bO
rewalins stationarv. The release nut 30 and the ianer itool
manddrel 11 Lravel downslream unlll slopped by the lock nul. 300.
After movement of the releasgse nut 30 (and the inner tool mandrel
11}, the collet prop can be dropped the desired distance.

f00a31] The torsion lock sleeve 20 is tubular is
shape and at least a portion ¢f the inner circumference of the
toresion lock sleeve 20 cngages at least one ridge 40, According
Lo an embodiment, the device includes more than one, and
preferabkly a plurality of, ridges 40. As can be seen in Fig.
2B, al. leasl a poriion of ithe inner release mandrel 10 includes

the ridge 40. The ridge 40 can extend cutwardly from the inner
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rolcase mandroel 10, If the deovice includes more than onc ridge
40, then the ridges 40 can be spatially arranged arcund the
ouler circumference ol Lhe inner release mandrsel 10, According
to an embodiment, the ridges 40 are =zagually spaced arcund the
outer circumference 0f the inner release mandrel 10. The

torsion lock sleeve 20 can include one or more recesses (not

n

shown) . The recegses can e the gams depth asgs The height of the
ridge 40, znd the width of the recegses can e the game width,
or proferakly slightly larger than, the width of the ridgeo 40,

i this manner, the ridge 40 can fit inside the recess.
Prefersbly, Lhe recesses ol Lhe Lorsion lock sleeve 20 are
spatially arranged in The same patiern around the inner
circumfercnce of the torsion lock sleoove 20 as the ridges 40 of
the inner release mandrel 10. According to an embodiment, the
lorsion lock sieeve 20 1s inhibliled, and preferably prohlibiled,
from rotating about an axis of the inner release mandrel 10,

The recesg and the ridge 40 can be used to inhibit or prohibit
rotaticnal movement of the torsion lock sleeve 20,

[0032] The device inciudes the release nut 30, As
can be geen in Figs. 2A and 2B, the releasge nut 30 incliludes a
creneliated first end, wherein the first end ¢f the releasze nut
30 iz capable of engaging the crenellated second e=nd of the
lorsion lock sleeve 200 Fig. 2A shows Lhe firsl end ol Lhe
release nut 30 engaged with the seccond end of the torsion lock
sleeve 20. Fig. 2B shows the release nut 30 disengaged from the
torsion lock sieseve 20. As used herein, the word "crenellated®
and all grammatical variaticons thereof, means having repeated
indentations. Examples of crenellated items include battlements
on a tower of 2 castle and crenellated molding., Each
indentation forms an indented portion and & raised portion on
llhe end of Lhe lLorsion lock sleeve 20 and release nul. 300 The

indentions (and therefore, the raised gortions) can be a variety



of shapes, inciuding but not limited to, sguare, rectangle, and
rounded. PFPreferably the shape ¢f the indentions is the same for
bhoth orenellaled ends of Lhe Lorsion lock sleeve 20 and Lhe
release nut 30. There can be only two indentations or more than
two indentations. Preferaprly, the nunber of indentations on the
end of the torsion lock sleeve 20 and the end of the release nut
30 is at least zufficient fTo allow the torsion lock slesve 20 fTo
engage, and preferzbly lock, with the release nut 30. The
spacing of the indentations 13 also preferably the same width
such that the torsion lock sleeve 20 can engage with the release
nut 30.

f0033] In order to engage, the shape and dimensions
of the indentations can be selected such that the raised

portions on the first end of the release nut 30 can slide into

fthe gecond =nd of the torsion lock

bty

the recesged portions o
sleeve 20. In an embodiment, and ag shown in Fig. 2A, the
crenellated ends of the release nut 30 and the torsion lock
sleeve 20 f£it tightly teogether. Freferably, the crenellated
ends of the release nuit 30 and the tovrsion ook sleeve 20 fit
together in a manner such that the release nut 30 and torsion
lock sicove 20 arc ongaged with cach other. 2As uscd herein,
reference Lo the release nut 30 and the torsion lock sleeve 20
being "engaged, "™ and all grammatical variations thersof, means
that if either comgonent (i.e&., the release nut 30 or the
toreion lock sgleeve 20 1s incapable of, or prevented from,
moving in a rotaticonal directicon aboub an axis, then the other
component would alsoe he 1ncapabkle of rotaticonal movement. By
way of example, 1f the torsion lock sleeve 20 is prevented from
rotaticnal movemeni abouh an axis of the inner release mandrel
10 via the ridge 40, and the release nut 30 and the torsion lock
slesve 20 are engaged, Lhen Lhe release nuil 30 is prevenled Lrom

rotational movement Decause the torszion lock slieeve 20 is
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prevented from rotational movement. H
30 is disengaged from the torsion lock

Fig. 2B}, Lhen rolzllional movemenl of
dictated by the other componenit, For

even 1f the tcrsicn lock sleeve 20 1is

due to the ridge 40, the release nut 3

rotaticon. Of courses, in this example,

prevented from rotaticn due te ancther

> cdus to engagement with the ftorsion

f0034]

£y

The device can inc

pressure porl 105, Accvording Lo dn em

i1g capable of kteing moved. The piston

upstream diresctlion., According to

101 moves, the piston housing 103 and
slesve 104 move as well. The pislon p

included wnen the piston 101 iz to be moved by pressure.

device incliudes the piston pressure po

pressure pert 105 can ke peositiconed in

for example, at a lozation such that t

of being moved via pressure from the p

{0035]

200, the device doess not include a

preferably a pressure 18 mainlained on

an embodiment,

The device can also include a bypass si

owever, 1f the release nut
sleeve 20 (as shown in

eilher component is nol
examls, cnce disengaged,
crevented from rotating
0 may be capable of

the release nut 30 may be

reascn, but it will not
ftock gleoove 20,

iude at ieast one plston
Fodiment, Lhe pislon 103

10 can be moved in an

hen

W the piston

the piston adjusiment

ressure porl, 106 can be

TF -

rtL 105, tThen the piston

o

a variety of locaticens,

e pizton 101 i3 capable

igton pressure port 105,

COVE
bypass slesve 200, then

Lhe pision assexbly 100

such that the torsicn lock sleeve 20 iz held ur from the release
nut 30 in a disengaged position. Freferably, the pressure 1is
maintained for at least a sufficient time fo allow the comgplete
movemant of the release nut 30, for example, via applying a

right-hand torgque to the release nut 3

0. The kvypass sleeve 200

can bo locatoed upstream of the piston 101, and in the dirccticn
of movement of the piston 101. The bvpass sleeve 200 can be
Lsed Lo help siop upslream movemeni ol Lhe plsion 101 and can be

used to remove pressure from the system after movement of
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iston 101, As can bo zoon in Figs., 1A and 1B, tho piston 10631

can be moved (e.g., by pressure} such that the piston 101
ravels along Lhe inner release mandrel 10 in 2 direclion btoward

the byvpass sleeve 200, The piston 1081 can shear the shear pin
102 during movement. If the pisten 101 has Lraveled a
sufficient distance, then the rpiston 101 can come in contact
with the byvpass slesve 200, Tf pressurse i3 maintained in the
vztem, Then the piston 101 can cause the kypass sleeve 200 Lo
move 1in an upstream direction. There can ke a shear pin (not
shown) positicned adliacent the bypass sleeve 200, such that as
Lhe bhypass slecve 200 moves in an upsiream direclion, the bypass
sleeve ghear pin can brealk. After movement of the bypasg sleave
200, tho prossure bypass port 60 can bo opencd., Now, tho
pressure 1n the svstem can exit inte the wellbore via the opened
pressure bhypass porl 60.

[0036] Once the pressure exits the system, the
piston agsembly 100 and the torgion lock sleeve 20 will tend Lo
move 1in a downstream direction under the force of gravity and
due to a lack of pressure hoelding the components ug. The device
can further include a retaining ring 70 and a retaining ring
groove 71, The rotaining ving 70 and tho retaining ring groove
71 can be used to inhibkit or prevent movement of the piston 101
In a downsireanx direclion. The reiaining ring 70 is preferably
connected to the pilston 181. The retaining ring groove 71 1is
preferably located a desired distance in an upstream direction
from the retailning ring 70. he desired distance of the

refaining ring groove 71 can he a distance no graater Than the

i

distance that the pisteon 101 is capable of traveling. 1In this
manncy, as the piston 101 moves in an upstrcam divcction, tho
retaining ring 70 moves along with the piston 101. The

reialning ring groove 71 1s localed Lhe desired dislance Lrom

the retaining ring 70 such that when the retaining ring 70 has
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traveled the desired distance, the reotaining ring 70 will eongage
with the retalning ring groove 71. The retaining ring 70 can be
designed such Lthat IL [ils around Lhe inner release mandrel 10,
The retaining ring 70 can have a tension prior fto engagement
wlth the retaining ring groove 71. For example, Lthe retaining
ring 70 can be a C-clamp. In this manner, when the retaining
ring 70 engages the retaining ring grocve 71, then the retaining
ring 70 can snzap into a poszsition within the retalining ring
groove 7L, The rotaining ring 70 can now help provent tho
piston 101 freom meving and can also help prevent the torsion
lock sleeve 20 from moving in z downslream direclion and re-
engaging with the release nut 30. The bypass sleeve 200 can
alzso include a retaining ring and retaining ring groove (nct
shown) to nelp prevent the bypass sleeve from moving back in a
downstream direction and also help maintalin the bhypass pressure
port 60 in an open position,

f0037] The methods include the step of positicning
the device in a portion of a subfterranean formation., The
subterranean formation can be penetrated hy a well. According
to an embodiment, tThe step ¢f pogiticning includes positioning
the device in a porticn of the well., The step of positioning
can be inserting the device into the well.

foo3s] The meihods Include Lhe slep of moving Lhe
torsion lock slieeve 20, wherein the step of moving the torsion
lock sleeve 20 comprises disgengaging the first end of the
reigase nut 30 with the second end of the torsion lock sleeve
20. The methods can further include the step of moving the
piston 101. The gtepn of moving the piston 101 can be performed
before, or simultaneously with, the step ¢f moving the torsion
lock sleeve 20. According to an embodiment, Lthe siep of moving

llhe pislon 101 causes govenenl, of fhe forsion lock sleesve 20,

3

According to an embcdiment, the torszion lock sleeve 20 is moved

¢
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via movement of thoe torgion lock slcove cngagoment ring 22, As
the tersicen leck slieeve engagerment ring 22, and optionallv the
pislon adjuslmenl sleeve 104, Lravel 1n a direclion awzy [rom
the torsion lock sleeve 20, the torsicn lock slesve engagement
ring 22 can travel the entire distance of the torsion lock
sleeve gap 21, The torsion lock sleeve engagement ring 22 can
then causs movement of the torasion lock slesve 20. Acoording o
this embodiment, movement of the piston 101 causes movement of
the toregion lock slcove ocngagoment ring 22, which in turn causos
mevement of the tersicen leock sieeve 20. There can be a deiay
bhetween movenenl ol Lhe pislon 103 and movement o Lhe Lorssion
lock sleeve engagerent ring 22, and there can also be a delay
pectween mevement ¢of the tersicn lock siceve congagement ring 22
and movemsnt of the torsion lock sleeve 20. The piston 101 can
be moved by a variety of means, including but not limited tfo,
hvdrauilic or mechanical force. bkxamples of mechanisms used to
apely hydraulic force Lo Lhe pileston 101 include, bul are not
limited to, the use of: a Lall or cther sealing obisct on a
sealing surface, an ambkient chamber, a rupture disk, a flapper,
a valve, or an e¥plosgive charge. Mechanical means Lo apply
force to the piston can include, but are not limited to, the use
of rotation, pushing, or pulling directly or indirectly on the
pilslon 101 Lo cause movemenl of Lhe pislon. According Lo an
emcediment, the torzion lock sleseve 20 is inhikited, oz

prevented, from rotational movement about an axis of the inner

release mandrel 10, viz, for exampie, the ridge 40,
f0039] Recording To oan embodiment, the torsion lock
sleeve 20 is moved at least a sufficient distance such that the

nd

el
@]
9]

SC nd of the torsion lock slecove 20 bcocomes discngaged from
the first end of the release nut 30. 2z discussed ahbhove, the
second end of ithe forsion Lock slesve 20 andg lLhe [irsl end of

the release nut 30 are crenellated. In order to disgengadge, the
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raised portions of the crenellated ends are preferably not in
contact with one ancther.

fo040] The methods alse Lnclude Lhe siep of moving
the relegase nut 30. The siep of moving the release nut 30 is
preferably performed after the step of moving the ftorsion iock
sleeve 20, The step of moving the release nut 30 comprises
moving the releasse nut 30 in an axial direction reiative to the
ilnner relezse mandrel 10, According to an embodiment, the
rolcase nut 30 1s axiallvy-moved in a downstrecam dircction via

rotational movement of the release nut 30, 2s discu

)
w

sed above,
Lhe release nul 30 can be connecled Lo Lhe inner reledase mandrel
10 via left-hand threads. The step of moving the release nut 30
can comprise applving a right-hand torgque to at least the inner
release mandrel 10. For example, after the release nut 30 is
idisengaged from Lhe lorsion lock sieseve 20, lLhen Lhe release oul
30 can be axially moved by applyving a right-hand torgque to the
inner releasge mandrel 10. Preferably, the release nut 30 is
axially moved in a downstream direction abt least a sufficient
distance. The sufficient distance can be the distance reguired
for a collet prop to be dropped . The amount cf downsiream
mevement can be contrelled with the usce of the logck nut 300,
The lock nut 300 can be positioned on the inner release mandrel
10 al. a2 local.leon downsirean ol release nul, 30, fJpon conlacl
with the lock nut 3008, the release nut 30 can ke prevented from
further downstream movement.

fo0o41] As ¢an be seen in Figs. 1A and 1B, the stec
of moving the release nut 30 can alszso include moving the outer
cylinder 0. Asg gan be seen in Figs. 3A and 3B, the gtep of
meving the release nut 30 can alse include moving tho inncy teol
mandrel 1%,

[0042] The meihods can furlher include Lhe slep of

removing a tocl from a welibore (not shown) after the step of
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moving the rolease nut 30, The tool can be a varicty of tools,

Aoocording To an embodiment, the tocl includes at least one
collet and at ieast one collet prop. =zExamples of the tool
include, without limitation, a drop-off tocl, an exXpansion tool,
rieval tocl, and a conventional sething tool.

{0043] Therefore, the present invention is well
adapted to attalin the ends and advantages menticned as well as
those that are inherent therein. ‘Tthe garticular embodiments
disclosed above are 1llustrative onlv, as the rresent invention
may be modified and prachiced in different bub equivalent
manners apparent to those skillied in fthe art having the benefit
of the teachings herein. Furthermore, no limitationg are
intended to the details of constructicon or deszign herein shown,
other than as described in the claims below. It is, therefore,
avidentT that the particular iliustrative embodimenis diszscleosed
above may be aitered or modified and aill such variaticns are

congldered witindn the scope and spirit of the present invention.

ket

While compositiocons and methods are described in ferms ¢

“comprising,” “containing,” or “including” various comgonents or
steps, the comgositions and meithods also can “oonsis

ezzentially of” or “Yconsiszt of” the various components and
steps. Whenever a namerical range with a lower limit and an
Upper 1imit is disclosed, any number and any included range
falling within the range 1s specifically disclosed. L1n
particular, every range of values {of the form, “from about a to

about L,” or, eguivalently, “from approximately a to b, or,

equivalently, “from approximately a to b”) disclosed herein is
to be understood to get forth every number and range encomgassed
within the broader range ¢f values. Also, the terms in the
~laims have thelr plain, ordinary meaning unless otherwise
explicitly and clearly defined by The patentese. DMorsover, the

W

indefinite articles “a™ or Yan”, as ussed in the claims, ars



defined herein to mean one or more

it introduces.

oneg of the element that

If there is any conflict in the usages of a word

or Term In this specification and one or more gatent (s) or other

documents that may be incorporated herein by ref

definitions that are consistent with this specification should

e adorted.



What isclaimed is:

1. A devicecomprising:

atorsion lock sleeve,

wherein the torsion lock sleeve comprisesa crenellated second end,

wherein the torsion lock sleeve istubular in shape, and

wherein at least a portion of the inner circumference of the torsion lock deeve engages
a least one ridge, wherein the engagement is a non-threaded connection,

wherein the ridge inhibits or prohibitsrotational movement of the torsion lock sleeve,
and whereintheridge extends in adirection that is parallel with alongitudinal
axis of the torsion lock deeve; and

arelease nut,

wherein the release nut comprises a crenellated first end, and

wherein the first end of the release nut is capable of engaging the second end of the

torsion lock sleeve.

2. The device accordingto claim 1, wherein the device further comprises a piston assembly.

3. The device accordingto claim 2, wherein the piston assembly includes a piston, a pison

housing, and a piston adjustment deeve.

4. The device according to claim 3, wherein the torsion lock sleeve is directly or operatively

connected to the piston adjustment sleeve.

5. The device according to claim 3, wherein the piston iscapabl e of being moved.

6. The device accordingto claim 5, wherein when the pigon moves, the piston housing and

the piston adjustment sleeve move as well.
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7. The device according to claim 6, wherein movement of the pigon is capable of causing
movement of the torsion lock sleeve.

8. The device according to claim 6, wherein the torsion lock sleeve is capable of being moved
a least a sufficient distance such that the second end of the torsion lock deeve becomes
disengaged from the firg end of the release nut.

9. The device accordingto claim 1, wherein the device further comprises an inner release

mandrel, an outer cylinder, a lock nut, and an inner tool mandrel.
10. The device according to claim 9, wherein the release nut is connected to the inner release
mandrel via left-hand threads, and wherein the release nut is capable of being moved by

gpplying aright-hand torque to at least the inner release mandrel.

11. The device according to claim 9, wherein the device further comprises acollet prop,

wherein the collet prop is connected to the inner tool mandrel.

12. The device according to claim 11, wherein the lock nut isconnected to the inner release

mandrel.

13. The device according to claim 12, wherein the lock nut is used to halt movement of the
release nut.

14. The device according to claim 13, wherein the release nut is connected to the outer cylinder

and wherein the inner release mandrel is shouldered against the lock nut.

15. The device according to claim 14, wherein asthe release nut is moved, the outer cylinder

moves with the release nut and the inner release mandrel remains stationary.
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16. The device according to claim 15, wherein the inner tool mandrel is operatively connected
to the outer cylinder, such that after movement of the outer cylinder, the collet prop can be
dropped a desired distance.

17. The device according to claim 13, wherein the outer cylinder is shouldered against the
inner tool mandrel and wherein the inner tool mandrel is connected to the release nut via left-
hand threads

18. The device according to claim 17, wherein asthe release nut moves, the inner tool mandrel

moves with the release nut and the outer cylinder remains stationary.

19. The device according to claim 18, wherein after movement of the inner tool mandrel, the

collet prop can be dropped a desired distance.
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