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RELBASE MECHANISM FOR MECHANICALLY LOCKED WIPER PLUG SYSTEM

CROSS-REFEREMCE TO RELATED APPLICATIONS

The present application claims priority to U.8. Provisional Application Serial No.
621783732 filed on December 21, 2018 and U8, Provisional Application Serial No, 62/811,679

filed on Febraary 28, 2019 which are incorporated berein by reference in their entirety.

THCHNICAL FIBLD
The present disclosure relates generally o release systoms for mechanically locked
downhole tools and, more particularly, to release mechanisms for mechanically locked wiper plug

systems.

BACKGROUN

When drilling a well, a borehole s deilled typically from the carth's surface 1o a selected
depth. fn many applications, the weltbore is lined with a string of casing to add support to the
wellbore so that it does ot eollapse. For deep wellbores, the wellhare §s otien drilled in sectivus
with successively deeper sections having smaller diameters. A deill bit is passed through the initial
cased borehole and then is used o drill a smaller diameter borehole to an even greater depth. A
smaller diameter casing may then be suwspended and cemented in place within the new borehole,
Typically, this is repeated until o plurality of concentric casings are suspended and cemented
within the well to a depth which casses the well to extend throngh one or mere hydrocarbon
producing formations. Rather than suspending a concentric vasing from the botton of the borehole
fo the surface, a liner is often suspended adjacent to the fower eud of the previously suspeaded
casing, or from a previously suspended and cemented liner, so as to extend the liner from the
previcusly set casing or liner to the bottom of the new borchole. A finer is defined as casing that

is ot rum fo the surfacs.

Oniee the liner is placed in the borchole, a gap exists between the liner and the borehule,
called an anaunlus, which must be filled with cement in order to secure the Haer in place. To
accorplish this, coment s pumped down the bore of the finer, thus forming a travelling coment
column. Afier reaching the hottom opening of the liner, the coment columa is contiually pumped
so that it exiis the liner, spreads outward, and fravels ap the annutus,

Daring the comenting operation, after the cement is pumped into the borehols, the cerent

ad

colwnn is pumped down the borehols by way of a prossurized drifting fuid, Without the nse of
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any separation devices, the cement column would mix with the pressurized drilling fluid above
and with fluid already in the borehole below, which would dilute or otherwise conpromise the
integrity of the cement. To prevent this, liner wiper plugs ave used to separate the coment golumn
from the floids above and below the column and to clean the inside of the casing liner of any
drilling fluid or other downhole fluid. Cementing operations may use a siugle plug, placed above
or below the column, or two plugs with one placed ow either end of the cement column, The wiper
plug has flexible wings that wipe the inside circumirence of the liner and ereate a seal between
the cement on one side and the fluid on the other.

Onge the cement column is punped into the annulus, a liner wiper plug can be released
from the running toal to which it is attached. There are many types of release mechanisms for

lier wiper plug systerns. Improvesnweats to existing Hoer wiper plug release systems are desived.
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BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclosure and its features and
advantages, reference is now made to the following deseription, taken in coujunction with the
accompanying drawings, inwhich:

3 FIG 1 is a longitudinal cross-sectional view of a liner wiper plug system before an

actustion sleeve is shifted, in accordance with an smbodiment of the present disclosure;

FH3. 2A s a longitudinal cross-sectional view of the liner wiper plug systern, showst in
FIG. 1, after the actuation sleeve iy shifted, in accordance with an embodiment of the present
disclosure:

10 FIG, 2B is a longiiudinal eross~sectional view of the liner wiper plug system, shown in
FIG, 1, afier the liner wiper plug detaches fully from the release mandrel, in accordance with an
embodiment of the present disclosure;

FiG. 2C is an outside view of a liner wiper plag system showing a jaw cluteh, in
accordance with an ermbodiment of the present disclosure;

18 FIG. 3 is a longitudinal side view of an actuation sleeve separate from. any liner wiper
plug system, in accordance with an embodiment of the preseot disclosare;

FIG. 4 is an enlarged side elevational view of a release sub and actuation slesve before
the actuation sloeve is shifted, in accordance with an smbodiment of the present disclosure;
FIG. § is an enlarged side elevational view of the release sub and actuation sleeve, shown

20 in FIG. 4, after the actuation sleeve s shiftad, in sccordance with an erobodiment of the present
diselosure;

FIG. 6 is anup-hole, cross-seetional view of the interaction between a mandrel and release
sub before the acteation sleeve is shifled, in accordance with an ersbodiment of the present

disclosure;

2
)

FIG, 7 is an up-hole, cross-sectional view of the interaction between the mandre] and
rolense sub, shown in FIG. 6, afler the actuation sleeve i shifted, in accordance with an
embodiment of the present disclosure;

FIG, 8§ is a partial cutaway outside view of g colleted release sub and is shown removed
from any liner wiper plag system, ju accordance with an embodiment of the present disclosure;
36 FIG. 9 is a longitedinal crosswseetional view of & Hiner wiper plug systemy beforg an
actuation sleeve is shifted, v accordance with an embodiment of the present diselosore;

FIG, 10 is a close-ap view of a longitudinal cross-sectional view of a liner wiper plug

system, shown in FIG. 2, before an sctuation steeve iy shifted, in accordance with an embodinent
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of the present disclosure;

FIG, 11 is a close-up view of a longiiudinal cross-sectional view of the liner wiper plug
systeim, shown In FIG. 9, afier the actuation sleeve is shified, tvaccordance with an embodiment
of the present disclosure; and

FIG. 12 is & longitudinal cross-sectional view of the liner wiper plug system, shown in
FIG. 9, atter the finer wipsr plug detaches fully from the releass mandrel, in aceordancs with an

embodiment of the present disclosure.
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DETATLED BESCRIFTION

ustrative erwbodiments of the present disclosure are deseribed iy defail herein, 1o the
interest of clarity, not all features of an aciual implementation are deseribed in this specitication,
Tt will of course be appreciated that in the development of any such actual embodiment, pumerous
implementation speeific decisions mast be made to achieve developers® specific goals, such as
compliance with system related and business-related constraints, which will vary from ove
implementation to another. Moreover, it will be appreciated that such a development effort might
be comples and tines consuming, but would nevertheless be a routive andertaking for those of
ordinary skill in the art having the benefit of the present diselosure. Furthermore, inno way should
ihe following sxamples be read to limit, or defive, the scope of the diselosure,

The following disclosure relates to a pivoting release mechanism that utilizes utilize a
shifting sleeve to rotate or pivet a release sub, thus disengaging a load shoulder and releasing the
plug system. In some embodiments, the plug system may be mechanically locked 0 a ronning
tool via vorresponding slotted load stoulders in the ronning tool and on a release sub. The release
sub may he conaected to an actuation sleeve via shear serews or other temporary securing
mechanism. Furthersmore, the actuation sleeve may contain g goide consisting of helical slots
which inieract with the release sub shear screws.

The following disclosure relates also to a retracting, colleted release sub where the collets
ave, injtially, propped up by a raised surface on the outer diameter surface of an actuation sleeve.
An adjacent groove, or a lowered surface, on the actuation slesves allows the collets to contract in
the event that the actuation slegve shifts.

In some ernbodiments, when releasing the wiper plug systers, & deill pipe comenting dart
may land in the actnating sleeve, thas shifting the sleeve downhole. Iinturn, the axial motion of
the actuation sleeve may force the guide pins to rotate within the helical guides, thereby pivoting
thes velease sub. Atthe completion ofthe pivol, the load shoulders.of the release sab may bealigned
with the slots in the nuwsing tool load shoulder, allowing the release sub o move dowuohole,
thereby releastng the plug system.

As a person of ordinary skill in the art would appreciate, the disclosed release system can
e adapsted easily to be used with any dowubole running tool. In some entbodiments, the downbole
tool that uses the disclosed release systeny is a Hner wiper plug, Other downhole tools, used in
other embodiments, inchude but are not Himited to casing coment plugs, Hner hanger running toels,
squeere fools, and so forth.

Turning now o PIG. 1, 1 some embodivoents the Bner wiper plog systery 10 oay include
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four major components: the release mandrel 20, the release sub 30, the Hner wiper plug body 40,
and the actuation sleeve 530, Some embodiments may also use a key 60 and shear serews 80.

The refease mandest 20 may be directly connected 1o the bottom of a running tool 12 or
may be an integral part of the ruuning tool 12, Release mandrel 20 may have at least one sloited
inner-circumfzrential load shoulder 22. The release sub 30 may contain at least one slotted outer-
cirenmferential load shoulder 32 that may interact with ai least one inner-circumferential load
shoulder 22 of release mandvel 20, The slots of theat least ong nner-cirenruferential load shoplder
22 of the release mandrel 20 may be larger than the outer-circumferential load shoulder segments
32 of the release sub 30, When running downhaole, load shoulders 22 and 32 may be orjfented such
that axial load can be transmitied between release mandrel 20 and release sub 30,

The liner wiper plug body 40 may be the main mandrel of the liner wiper plug system 10
and may hoase any components required for the liner wiper plog system 1 to function properly,
excluding components required for selease operations. The liner wiper plug body 40 may be
clutched to the release mandrel 20 to prevent relative rotation between the two parts. The
embodiment in FIG. 1 may use a jaw cluich to prevent such relative motion (shown in PIG. 20,
However, as a person of ordinary skill in the art would appreciate, other embodiments may use
splined bodies, a keyed system, or a shear screw/stot system to prevent relative rotation between
the two parts, The Jiner wiper plug body 40 may be connected to the release sub 30 v a manuer
which prevents axial motion between the parts but allows for relative rotation, The embodiment
in FIG. L may use shear screws 80 ina groove to prévent sech axial yootion. However, as a person
of crdinary skill in the art would appreciate, other smbodiments may use a snap ring, logs, or a
simple Ioad shoulderto prevent axial metion,

The actuation sleeve 50 may interact with the release sab 30 and the Hnerwiper plug body
40. The pringipal feature of the actuation sleoye 50 may be a helical slotted guide 42, as will be
desoribed in dewil below. In the erabodiment in FIG. 1, the belical slotted guide 42 may provide
the main sowee of interaction with the gulde pins 70 oo release sub 30, In embodiments, there
may be one or more helical slotted guides 42, The helical slotted guide 42 may be shaped such
that, upon any axial motion by the actuation sleeve 50, the helical slotted guide 42 will apply forees
to the gaide pins 70 that in tusn causs the releass sub 30 to votate. However, asa person of ordinary
skill in the art would appreciate, other smbodiments may use dowsd ping or Tugs or other suitable
devices instead of guide phas for the interaction with the helical slotied guide,

The actuation slesve 30 may be clutched to the Huer wiper plug body 40 to prevent

relative rotation hetweern the two parts. I some smbodiments, a key 60 may be ased to activate
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the clutch, However, as a person of ordinary skill in the art would appreciate, other embodiments
may consist of splined bodies or a shear sorew/slot system to prevent relative rotation between the
two parts,

The actuation sleeve. 50 mway contain at least one outer~circunfierential load shoulder 44
whicl interacts with at least one inner~-eircmnterential load shoulder 90 on the liner wiper plug
Body 40, As will be deseribed in detail below, the load shoulders 44 and 90 dictate the maxinmm
amount of relative axial motion that is allowed between actuation sleeve 50 and liner wiper plug
body 44.

When running downhele, the liner wiper plug body 40 may be mechanically focked to
the running tool 12 via the load shoulder 22 of release mandrel 20 and the load shoulder 32 of
release sub 30, The liver wipsr plug body 40 may not be released until the actuation slesve 50
shifts, regardless of well conditions, pressure, or pump rate. In the esabodiment shown in FIG. 1,
premature shifiing of the actuation sleeve 50 is prevented via shear screws 80 i the liner wiper
plug body 40. However, as a person of ordinary skill in the art would appreciate, other
embodiments may milize shear labs/rings or utilize the fail end of a leading liner wiper plug to
prevent the achuation sleeve 50 from shifting prior to full release of the leading liner wiper plog.

Referring now to FIG. 24, a cross-sectional view of an embodiment of the liner wiper
plug syster 10 is shown with the actuation sleevs: 50 shifted downhole. When release of the liner
wiper plug body 40 is desired, the actuation sleeve SO may be shified using a device such as a drill
pipe cementing dart or a ball (not shown). The pressure build-up bebind the dart or ball may cause
actuation sleeve 50 to exert sufficient force to shear the shear serews 80 in FIG. 1, thersby allowing
actuation sleeve 50 to stroke downhole in FIGL 24,

As the actoation sleeve 50 shifts downhole, the guide pins (70 in FIG. 1) of the release
sub 30 may ride along the belical slotted guide 42 in actuation sleeve 50, thereby causing release
sub 30 to rotate relative to the release mandrel 20, liner wiper plag body 40, and the actuation
sleeve 50. Although release sub 20 may rotate, actuation steeve 50 may vol rolaie while stroking
downhele becanse any torque may be transmitted through the key 60 to the liner wipes plag body
40 anid to the release mandrel 20 via the jaw clutch (shown tn FIGL ).

The axial stroke dowshole of the actuation slesve 50 ends when at least ong ouwler-
circwmferential foad shoulder 44 of the actuation sleeve 50 contscls at least one inver
circumferential Joad shoulder 90 of the liner wiper phig body 40, As will be deseribed in wore
detail brtow, at the completion of the axial stroke downhole of the sctuation sleeve 50, release suls

30 yway be angularly oriented such that load shoulders 32 of release sub 30 are aligned with slots
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(not shown} in between load shonlders 22 of velease mandrel 20. When such nnlocked orientation
aceurs and whew the actuation sleeve foad shoulder 44 contacts the liner-wiper plug body’s at least
one foner-circumitrential load shoulder 90, the axial pressure on the actuation sleeve S0 way
transmit an axial foad from actuation sleeve 58 to the Boerwiper plog body 40, thereby detaching
lmer wiper plug body 40 from wlease mandrel 20 and launching lner wiper plug body 40
downhole, In sunusary, the orientation of release sub foad shoulders 32 with slots of release
mandrel shoulders 72 may allow the actuation slesve to stroke downhole and cause the actuation
slesve load shoulders 44 to contact the liner wiper plug body load shoulders 99, thereby cansing
the liner wiper phig body 40 fo detach from the release mandrel 20, FIG. 2B shows a cross-
sectional view of an embodiment of the liner wiper plug systern 10 with the liner wiper plug body
44 fully detached from release mandrel 20

FIG. 3 shows a side-view embodiment of actuation sleeve 30 that i3 shown removed from
Hiner wiper plug system 10, In this embodiment, FEG. 3 shows a sigmoid-shaped belical guide 42
that may inferact with guide pins 70 in release sub 30, As a person of ordinary skill in the art
would appreciate, helical guide 42 may be of any shape that will translate the axial motion of
actuation sleeve 50 into rotational motion of release sub 30, Alseo shown ju this embodiment is
the actuation sleeve foad shoulder 44 that may cause the gjection of the liner wiper plug body 40
upon the proper ovientation of foad shoulders 22 and 32 of release mandrel 20 and release sub 30,
tespectively,

FIGR. 4 and 5 show the inferaciion between the release sub 30 and the actuation sleeve
S0 -before and after actuation respectively. FIG. 4 shows bow, belore agtuation, guide pin 70 may
be at the bottom end of helical gulde 42, thereby placing release sub 30 near the bottom end of
helical guide 42, FIG. § shows how, afier actuation, guide pin 70 may be at the top end of helical
guide 42, thereby rofating release sab 30 and placing it near the top end of helical guide 42, FIGS.
4 and 5, when viewed together, show how release suby 30 may rotate due o the shape of belical
suide 42 v actuation steeve 50, As a person of ordinary skill in the st would appreciate, helieal
guide 42 may be of any shape that will translate the axial motion of actuation sleeve 50 into
rotational motion of release sub 30,

FIGS. 6 and 7 show up-hole, cross-sectional views of an embodiment of the interaction
betwoen the load shoulders 22 and slots 24 of release mandrel 20, the load shoulders 32 of release
s 30, and actoation slegve 30 The release sub 30 may contain gt least one slotied outer-
civcumferential foad shoulder 32 that may interact with af teast oue nner-circumftrential load

shoulder 22 of refease mandrel 20, In the wross-sectional view provided by FIG. 6, release sub
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1

shoulders 32 appear mostly hidden behind the velease mandrel shoulders 22, When runuing
downlole, such orientation between load shoulders 22 and 32 may allow an axial load to be
transroiited between release mandret 20 and release sub 30,

At the completion of an axial stroke downbole of actuation sleeve 30, helical guide 42
may angularly orient refease sub 30 such that the load shoulders 32 of release sub 30 are aligned
with the slots 24 of release mandrel 20, In the cross-sectional view provided by FIG, 7, the
shoulders 32 of release sub 30 are now visible because shoulders 32 are no longer hiding behind
shoulders 22, but ave instead located in slots 24, This orientation may allow for the liner wiper
plug body 40 to unlock from the release mandrel 20 as explained above.

FIG, 8 shows a close-up view of & colleted release sub 100, which is an alierative to
release sub 30, and is shown removed from any liner wiper plug system. Colleted release suby 100
may include at least a load collet 102 that is capable of retracting into a cireunaference that is
smiallerthan its fuitial eircomferance,

FIG. 9 shows, like load shoulder 32 on release sub 30, colleted release sub 100 may
contain at least one slotied outer-citcumBerential load collet 102 that may interact with the at least
one inner-circumferential load shoulder 22 of release mandrel 20, The slots of the at least ove
inner-circumferential Joad shoulder 22 of the release mandrel 20 may b larger thau the outers
circumferential load collet 102 of the colleted release sub 100, When running downhole, load
shoulders 22 and 102 may be oriented soch that axial load can be transmitted between relense
mandrel 20 and colleted release sub 100, Therefore, when running downhole, the liner wiper plug
body 40 may be mechanically locked to the vunning tool 12 via the load shoulder 22 of releass
roandrel 20 and the load shoulder 102 of release sub 100

The liver wiper plug body 40 may be convected to the colleted release sub 100 in 2 magner
which prevents axial metion between the parts but allows for relative rotation. The embodiment
in FIG, 9 uses shear screws 80 in a groove to prevent such axial motion. However, as a person of
ordinary skill inthe art would appreciate, other embodiments may use a snap ring, lugs, ora siople
load shoulder o prevent axial motion.

The actuation sleeve 110 oay interact with the colleted reease sub 100 and the Hner wiper
plug body 40, As shown in FIG. 10, the principal feature of the actuation sleeve 110 may be a
raised outer diameter sirfacs 120 adiscent to a lowered onter diameter surface 122, Both surfaces
120 and 122 way, separately, interact with load collet 102 when actuation skeeve 110 is disposed
in differont ovientations. FIG. 10 shows an embodiment where the actuation sleeve 110 1810 a

focked position where the ralsed outer dlameter surface 120 may be i contact with foad collet
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102, FIG, 11 shows an embodimernt where the actuation sleeve 110 is disposed in a different axial
ortentation thau in FIG. 10, whereby load collet 102 way contract and aay be in contact (not
shown) with fowered outer diameter surface 122, In some embodiments, load collet 102 may
contract under its own force, In some embodiments, load coliet 102 may contraet by the force of
Joad shonlders 22 against load collet 102, Load shonlders 22 may exert a force against load collet
102 in the event that a device such as a drifl pipe comenting dart or a balt (oot shovn) lands oo the
actuation sleeve 110, forcing the liner wiper body to pull release sub 100 out of release mandrel
20

FIG. 12 shows a cross-sectional view of an embeodiment of the syster deseribed in FIGS,
9-11 with the liner wiper plug body 40 fully detached from release mandrel 20. As shown in FIG.
12, colleted release sub 100 is entirely atiached to liner wiper plug body 40. The collet 102 may
be machined directly into the wiper plag body 40 such that the wiper plog body 40 and the load
collet 102 are the same piece. In the illustrated embodiment, bowever, the collet 102 is a separate
component attached divectly to the wiper plug body 448,

Although the present disclosure and its advantages have been deseribed tn detail, it should
be understood that various changes, substitutions and alterations can be made herein without

departing from the spirit and scops of the disclosure as defined by the following claims.

10
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WHAT IS CLAIMED IS8:

I, A liner wiper plag system comprising:
a liner wiper plug body; and
a release mechawisin detachably coupled to the Jiner wipsr plug body, the release
mechanism comprising:
a mandre! having an inner circumforentigl surface with at least ong load-bearing
showdder formed thereon;
an actuation sleeve digposed within the mandrel, the actuation sleeve having an
outer eircumfereniial surface with a helieal slot formed therein; and
a refease sub having a first end disposed within the wandrel and a second end
disposed within the liner wiper plug body,
the release sub further baviug an dnner circumferantial surface with a pin formed
thereon, which is adapted to be digposed within and move along the helical slot of the actnation
sleeve, thereby causing the release sub to rotate relative o the mandrel when the actuation sleeve
woves 1y au axial wotton, and
the refease sub further having an onfer circumferential surface with af least voe
foad-bearing shoulder formed thereon, which I8 adapted to engage the at least one load-bearing

shoulder formed on the roandrel.

2. The system as defined in claim 1 wherein

said actuation sleeve has an outer civcumtorential load shoulder;

satd Tiner wiper phug body has an inber-clreuniferential Joad shonlder; and

at the gompletion of saild axial motion, the ouier circumierential load shoulder of the
actuation sleeve contacts the inner circumiferential load shoulder of the liney wiper plug body,
theveby detaching the liner wiper plug body by transmitting any axial load due to the actuation

sleeve’s axial motion from the actuation sleeve to the Hner wipsr plug body.
3. The system as defined inclaim 1 wherein;

said hielical slot 15 formed such that an axial metion of said actugtion sleeve causes said

rotation of said veleass sab.

11
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4. The system as defined i clatny 3 wherein:
said mandrel is attached to a downhaole runping tool and
safd actuation sleeve further comprises & seat operable to receive a drill pipe comenting dart or

batl.,

5. ‘The system. as defined in claim 4 wherein:
said liver wiper plug body further comprises shear screws, shear tabs, or shear rings operable

o prevent said axial miotion by said actuation sleeve until sheared,

6. The system as defined o claim 1 wherein:

said inner circumferential surface of said mandrel has a plurality of slotted load-bearing
shoulders formed equidistant thereon; and

said outer ciroumifersntial surface of said release sub has a comesponding plurality of
complementary slotted load-hearing shoulders formed thereon, which are adapted Yo engage the

phurality of slotted load-bearing shoulders formoed ou said mandrel.

7. The system as defined in claimo & wherein:
at the completion of said rotation of said release sub, said slotied load-bearing shoulders
on said release sub are aligoed with the slots in the slotied lead-bearing shoulders of said mandrel,

thereby alfowing the release sub to detach from the raandrel.

8. The systeny as defined n clabm 1 wherein:

said outor eircumferential surface of said actuation sleeve has ong or more helical slotted
gwides formed thereing and

said inner circuraferential surface of said reloase sub has a corresponding plurality of pins
formed thercon, which are adapted o be disposed within and move along the one or more helical
slotted guides of the actuation sleeve thereby causing the release sub fo rotale relative to the

myandrel,

12
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9. The system ay defined in claim 8 wherein:

satd pins on said release suby are shear screws, dowel pins, or lugs.

10, A method of detaching a downhole lver wiper plug from a liner wiper plug body
comprising;

lowering a liner wiper plog system into a wellbore or section of downhole tubing, the liner
wiper plog system comprising the liner wiper plug body, a mandrel, an actuation sleeve, and a
ralease sub,

wherein said mandrel has an inper civeumferential surfage with a plurality of slotied load-
bearing shoulders formed equidistant thereon,

wherein said actuation sléeve is disposed within the mandrel,

wherein said release sub has a first end disposed within the mandrel and a second el
disposed within the liner wiper phug body; and

moving saild acteation slegve in an axial direction,

11, The wmethod of claim 10
wherein said release sub has an outer clrcumferential surface with a corresponding plurality
of complementary stotted load-bearing shoulders formed thereon, which are adapted to engage the

plurality of slotted load-bearing shonlders formed on said mandrel.

12, The method of elaim 11
wherein the axial motion sauses the release sub to rotate with respect to-said mandeel,
wherein at the completion of said rotation, said slotted load-bearing shoulders on said
relense sub align with the slots in the slotted load-bearing shoulders of sald mwandrel, thercby

allowing the release subto detach from the mandrel.

13
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13, The method of clatm 12

wherein sald actoation slesve has an outer cireumferential load shoulder;

said liner wiper plug body has an inner circumferential load shoulder; and

at the completion of said axial motion, the outer circumierantial Toad shoulder contacts the
inner cireumierential load shoulder, thereby detaching the liner wiper plug body by transmiiting
any axial toad due to the astuation sleeve’s axial motion from the actuation sleeve te the liner

wiper plug body.

14, The method of claio 1
wherein said release sub has at feast one slotted outer-circomferential load colletwhich is

adapled to sngage the at least one of the plurality of load-bearing shoulders formed on the mandrel.

13, The method of clatm 14

wherein the actuation sleeve further comprises a raised outgr diameter surthes adjacent o
a lowered outer diameter surface,

whierein the raised outer diameter surface 15 in contact with the at least oue slotted outer-
eircumferential load vollet in a locksd position; and

at the completion of said axial motion, the at least one slotted outer-eircumferential foad
collet contracts and contacts the lowered onter diameter surface, thereby releasing the release sub

and detaching the liner wiper plag body frony the mangdeel,

16. The method of claim 10:

wherein said wandrel is attached to.a downhole ruming tool,

17. The method of clainy 10:
wherein said axial motio is cansed by a deill pipe cementing dart or ball that lasds ov 4
seat formed within the actuation slesve which in turn blocks the flow of fluld downhole thereby

generating a downward scting pressure foree, which is applied to the sctuation slegve,

14
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18. A liner wiper plug system comprising:
4 Hoer wiper plug body; and

a release mechanism detachably coupled to the luser wiper plug body, the release

mechanism comprising:

a mandrel baving an inner clrcumerential surface with at least ove load-bearing
shoulder formed thereon;

an actaation sleeve disposed within the mandrel, the actuation sleeve having an
ouler circumferential surface; and

a release sub having a first end disposed within the mandrel and o second end
disposed within the Hiner wiper plug body,

the release sub further comprising at least ong slotted outer-circumferential toad

collet which is adapied to engage the at least one load-bearing shoulder formed on the wandrel.

19, The systero s defingd in claim 14 wherein:
the actuation sleeve rther comprisesa raised outer diameter surface adjacent t0 a lowered

outer diameter surface,

20. The systent as defined in claim 14 whereim
said mandrel iz gttached to a downbole running tool; and
said actugtion sleeve further comprises a seat oporable to receive a drill pipe corsenting

dart or ball.
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