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WD 2008/ 076189 PCT/ US2007/ 023792 DOMHCOLE TOCL W TH
SLI P RELEASI NG MECHANI SM  CROSS REFERENCE TO RELATED

WRBHYGAPPON 5 This application clains the pri SFT{Up2/023792
U S. Provisional Appli cati on No. 60/859, 140 filed on

November 15, 2 N Ez( vg

i ncor por at ed e Bk purposes

FIELD OF THE | NV 91{!‘? Mﬁé RISy ent i on

rel ates to downhol e tools for anchoring a portion of
CROES (RIEF ERENC EVdIO REMANTEp APHLIQATIOMN, the present

i nvention relates to a downhole tool such as a liner

hangpis appkédlioy ERIMSaREi phority | MBS Previshhl Applicdtbn No.
an i rrproved slip rel easi ng nmechani smwi thin the

60{%&‘@'@0&% N&%g"@%ol sl sa E'Eogg%'%wmmh\@ dhé’é’rﬁorated

|| t to enaethelnterlor of adovvnhole
nefeib by 55 EreRi: Lo SLERRTG Lhe ool in the well .

Various types of slip nechani snms have been used for
this purpose, wth slips conventionally having outer
teeth which bite into the inner surface of 20 the

FIBLDVOFOTEE WNMENTION secure the tool in the well. One
of the significant probl ens W th downhol e tool s having

slithe :ﬁé%ﬂ'lﬁﬁ@ntioﬁ Estta%ioWn'hBléTﬁ)‘b'ihafBrsdﬁc%Ynﬁ? portion of

|nadve tently actuated before actuation is inte

the %&*"‘L%B&%‘ES FreeBebledo . s SRR FlaEEE 2 pounnor

practl cal | E( rrﬁos& ble in sone 25 i nstances to br
& fsich ot @c inginhargeteassammdly Jelirpomg: adinesra a N‘@” and to an
t ubul ar,
improved inp releasing mechanism within the downhole tool.

BACKGROUND OF THE INVENTION

Various types of downhole tools employ slips which expand radially
outward to engage the interior of a downhole tubular, thereby securing the tool in
the well. Various types of slip mechanisms have been used for this purpose,
with slips conventionally having outer teeth which bite into the inner surface of
the downhole tubular to secure the tool in the well.

One of the significant problems with downhole tools having slip
mechanisms is that the slip mechanism may be inadvertently actuated before
actuation is intended, in which case the slip or slips may radially expand and
engage the tubular. It may then be difficult or practically impossible in some

instances to break the connection between the downhole tool and the tubular,
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1 WD 2008/ 076189 PCT/ US2007/ 023792 and accordi ngl y
the tool cannot be easily retrieved to the surfa

WPZPHel? and then again reinserted into thepg;g{qszoqmzswz
ot her instances, the slip may be expanded when the

and @etordingly tife &ﬁﬂldaaﬁoﬂaérémhye répeléd @b théelrfabé repaired, and
runni ng tooI/set tool connection cannot be rellably

the@eé(:(ga‘?r? ‘ﬁ?\n efed pﬁb thd' Geilet oﬂY&%&aﬂeé{J t@@ sgé rﬁ%}‘fgé Abanded

e returned to t e sur

0, 05 1 scl ose. Iy
whd dBRios( 5 68 andRgrer doniats PR tBn,bUE thel THTRge tooliset too
er asserrbl y is also disclosed in U S. Patent
cormenggnmnotrhe reatgly peleened d3asthad sl refrievaletpoation of the tool
relies upon shear pins to keep the slips from

canat et retehgd e ltleasurfgecevhi l e the tool is run in the
hol e. Wiile 10 pushing on the running tool may not

reI 93§‘3P£ﬂé‘ﬁts§ BigpAGS7 @ﬁat@EBY’ﬂHf id8B5 S Hﬁérehaﬁg?er ashsgmbly

['d up around the tieback or ot er conponents of

d shed, or .
forﬁ“%ﬁ@?ﬂ&% i Rewellc 4 TR 84 @%@ﬁ&ﬁ%g'%ggsbﬁeg in US.
Tool s that allow axial forces to be
Paternagafﬁ& é Sfbe? $28 paant dtsqumra mithamﬁh@ﬁgug@m sheakRrjns to
shear pins and release the slip may thus 15
keemtievelmseinomypremadgrelatedensing whilathe tepltisieun dothet ole hdVhile
desired depth in the well. U S. Patents 4,712, 614,
pughif® 3dn7the, rubinimbliob? manAotdreldbbethe Sipsacdi @ér)tanm if 8898 were

pins to keep fromreleasing the slips. U S Patent

to Ewﬁlﬁplﬁauhé tﬁé“ﬁ% SEk o OME & rerﬁﬁorﬁé]ﬂs %‘?“lﬁ@%@r h9Rer and the

si ng shear reven ease of
etoosvvlth i n een the sli t he
opeTafits &@dpaaéw.%p Bro8id Sok 4B shel auins: ey nafieat and
hol e general |y have exposed hydraul i c actuation ports.

thereby sesthmlnpdquqis thad @llewiaxéal fersespibedransmiped do the tool
into the hole, the dragging action
through the running string to shear pins and release the slip may thus

inadvertently be actuated when running the tool to the desired depth in the well.
U.S. Patents 4,712,614, 4,603,743, 4,311,194 and 4,287,949 also rely on
shear pins to keep from releasing the slips. U.S. Patent 5,318,131 is another
example of the downhole tool using shear pins to prevent release of slips.
Downhole tools with shear pins to keep the slip in the retracted position while
running the tool in the hole generally have exposed hydraulic actuation ports. If
debris builds up around the tool while tripping into the hole, the dragging action

could shear the pins, in which case the slip will set and thereby prevent the tool
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coul d shear the pins, in which case the slip will set
and t hereby prevent the tool 2 WD 2008/ 076189
WHEEHI59H87/ 023792 from bei ng positioned at i P§T/US2007/023792

desired location in the well. Increased hydraulic

froiﬁhr Béﬁn@r BoSH¥néd R lféakié@lré&%d%itl’bﬁ fnOther /et Ufrﬁiré’a§éheﬂzdraulic
he disadvantages of the prior art are overcone by t

pre%‘sﬁﬁaemag'ﬂ%/c%éué’?the &HQ tﬁg %aﬁfusr%\?%ﬂﬁée‘“ th an

rove reinafter 5
d| s¢l osed. SU RY THE | NVENTI ON Acc to on
1o oh$ disdvagadas Sget%w o1 QUG BYANG RTBSaifighvention,

preventlng premature activation of the slip includes a
and oo llineemanger swithpent istproved Biipareleasinggnechanigm ianherainafter
bl ocki ng nenber for closing off a port in the mandre
diseloesdt he tool is run in the well and for selectively
opening the port to set the slip. A |locking nenber
prevents premature setting of the slip, with the
| ocking nenber being axially securable to the mandre

SURRRN G5 THEBYEARN Sabi'e with respect o the tool

mandrel when 15 the port is open to nove the | ocking
nmenfeeording F%I%énlh%*"ﬁﬁﬂb 3 csuarélﬂg. tof fer re\l@asmgmeshp and
running tool may lock the slip in a reduced di aneter

prevesting premature adtivaiiorgof the slipoincludes & tool medndrel suppated on
selectively releases the slip to nove radially

a raHhivgr strihg, anged Wlﬁgr@rﬁbrﬁ%r fdfséléﬁﬁpr&‘f% gemnAahe mandrel
tool Jin a tubul ar he running tool includes a

nGBARE S K37, RS SARRpin B OR 2 o1 i o

A |orc]:k}nlg;e nﬁ&%g? dprgvée1 rYe premature setting of the slip, with the locking

member being axially securable to the mandrel when the running tool is run in
the well. An actuating piston is moveable with respect to the tool mandrel when
the port is open to move the locking member and release the slip to set in the
well.

The running tool may lock the slip in a reduced diameter position when
running the tool into the wellbore and selectively releases the slip to move
radially outward to a set position for suspending a downhole tool in a tubular.
The running tool includes a mandrel having a through passage, and a locking
device supported on the mandrel for retaining the slip in the reduced diameter
position when running the tool into the well. A hydraulic port in the mandrel is

closed to mandrel internal pressure as the downhole tool is run into the wellbore,



position when running the tool into the well. A

hydraulic port in the mandrel is closed to mandrel
WOROHAI8pr essure as the downhol e tool is runPCA{US2¢0@23792

wel | bore, 3 WO 2008/076189 PCT/ US2007/023792 and is
an§as esdibomrlely BBEA WHER diwetiedA 6|s%r$t|§’rinb\$ea’ﬁ?é’elﬁbrle§6bﬁke to

response to nmandrel internal pressure applied
e A e s il BB 8 ) BB Eore B G e tookin
celbRrher SIBTSeof b Rl Gasiohd sisfompesecuced

di sengage the running tool fromthe downhole tool, so
diameter phsitionrtai thg sedaposition. B4l fetherreyement rof thergistos may
whil e the downhole tool is set in the well. These and

disengadethd eaining toslfroradhadodsdsledtool hed ﬂfantﬁ@trunnlng tool may
invention will becone apparent fromthe fol | owi ng

beq'ﬁtfnéyé&i’o HRsshirtd RRile EaGMANSIET 86Ie|§%§t insthe{%? to

fgures in the acconpanyi ng raw

2008(076189 / US2007/ 023792, BRI EF CRI PT
THET bR ABS ST featltes AR YA £ R enion wa
sequenti al | the primary conponents of a suitable
be¢omerannaig ¥ frotmHiendoltavdng detajlededesgrintioat whesein; igference is
greater detail the cross-sectional viewof a slip 5
madel tedbeé figurescinahe sccgmpanyingydrawings. i n Fi gure 1B
Figure 3 illustrates the slip rel easi ng mechani sm
shown in Figure 2 after a <collar is |owered to open a
hydraulic port and raise a piston to disengage a
| ocki ng coll ar.
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Figure 4 shows the slip rel easi ng mechani sm pi ston
further raised to 10 release a tieback pickup ring.

W HOBIshows the slip rel easing piston full ﬁcgqug‘ppgégzswz
to rel ease the downhole portion of the tool anchored

BRIEF [DES € REPRION 0P THENBRASVINGEabl e portion of the

tool. Figure 6 is a cross-sectional view show ng the

con n :
el RS IR BIARED it SROUEHEDY R Prp R Rofbhenes of
pick ring to nmove upward during further novenent of
SU'F%Pie Eﬁ%& 19e{ W‘J"Qsdegbmwg PCT/ US2007/ 023792
DETAI LED DESCRI PTI ON OF PREFERRED EMBCODI MENTS Fi gure
.1, higues 2 dlustrates dn gregter edetaih-the, criosssectianalsvieweof a slip
enbodi nent of a liner hanger running tool 100
reléasihg eauhanismigehaelly ebown inFiglrel 1B Ki ng  mechani sm 80
(Figure 1A), a slip release assenbly (Figure 1B)
ope 1 |. H . i .
F%{t}:?’é’ 8liNustrdtes W§gﬁlé5§|ﬁ§méﬂiﬁ%s g.gsr#(spbm if Fjgyre 2 after a

asse y 110, packer I ng Igure , a

i ner, hanger, rel ease _assepbly 170 operative .
cold oS RBRDET ' e 3 BIERCRE mert; A4 BReS achidh toxciasngage a

1D), a cenenting bushing 130 (Figure 1E), and a ball
lockingegallar. 140 and plug rel ease assenbly 150 (Figure

1G. Figure 1E illustrates the. packer 122 and Figure

1F Figuost4 sthesvst tee slip pretessingd Inyecdhizhismhpistonl furtiver raiged to

part of the running tool retrieved to the surface, and

relé£484 ficBa¥KPRKEp riigt h the set liner. To hang off a
liner, the running tool 100 is initially attached to

t he r 0 r | . e
ConEBBIELS (e o8 [RBAShOHARH, SADCRFBRAY to reense e
downhole portion of the tool anchored to the tieback from the retrievable portion
of the tool.
Figure 6 is a cross-sectional view showing the connection between the

adjustable nut sleeve and the tieback pickup ring which causes the tieback

pickup ring to move upward during further movement of the piston.
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liner is suspended for lowering into the bore hoIe

within the previously set casing 15 or I|iner A
WOIRBARI8P ecept acl e 102 as shown in Figure 1A pngmzmwmzymz

supported about the running tool 100. The upper end

DEJAILED DESCRIRTIGNSDF PREFERRED'EMBOBMERITSOf  the
running tool, provides for a casing tieback (not

e B 3 AR SO of 3O RR A ST STt PE B Hlpdiment o
I
a 3er Mohor AT (BRI T 1HO HRfcingba, UG Heflcfighackrfacking

| oner end of the tieback receptacle 102 i s connected
mechanise 8Packigurec|idem slpsriaasel assembly1(Fiagres ABMoperatively
Fi gure 1E, whose function will be described in

responsieet iootheMupper he-ringt sealg assernbly N0k packércgeihglligs 180
about an 6 WD 2008/ 076189 PCT/ US2007/ 023792 upper

wer cone 128 Fi gure 1F ncor porating an

[ I 132 (whi.ch . .
En@{'}“én%%bssé Iy b8 3o Geistng-Fiing 139) Fiaue 1E).
unni n y be axi al noved 5 wi thout breaking
ang ﬁebélbg|veﬂﬁbaﬁee%r1<b9l%@'%@¢ea$wgblmubﬁq tiggureo? @é,e&lgure 1E
Figure 1E). The running tool 100 al so includes a ball
ilustratesitbe packe( $22 apidgligurel G illustratésetHeosk assembly 1202 which
runni ng tool. The cenenting bushing 130 provides a
are’ AbY paM Tl thea@niry tdohhbmieled 36ahe kéi‘!rfé%én ahaeremum'daﬂvnhme
t ool 100 and the l'iner hanger assenbly fo:r fluid
n purposes. 10 Figure 1A also illustrates a
wﬂﬁ'tﬁ% r1egcklongloand reI easi ng nmechani sm  which | ocks

pr :Et | eback 1065)%( the runmr%”tggl {C?O IS in ﬁjly attac%ed to the lower

end of a work string and releasably connected to the liner hanger, from which the

(Flgtgr@e1 324 liRer Hﬁll'lé erdfelSfe! éé%n%lytf’@ 6#ér%%vél§6re§‘98h’§iv@ to the

liner is suspended for lowering into the bore hole within the previously set casing
or liner C.

A tieback receptacle 102 as shown in Figure 1A is supported about the
running tool 100. The upper end of the tieback receptacle 102, upon removal of
the running tool, provides for a casing tieback (not shown) to subsequently
extend from its upper end to the surface. The tool 100 includes a central mandrel
104, which may comprise multiple connected sections, with a central bore 106 in
the mandrel. The lower end of the tieback receptacle 102 is connected to the
packer element pusher sleeve 121, as shown in Figure 1E, whose function will

be described in connection with the setting of the packer element 122 about an



10

15

20

actuation of the liner hanger or downhol e portion of
the tool as it is runin the well. The |ockin

WR2HAHP S unl ocks the tieback 102 to allow t hé)%yqsﬁ%mm””

126 to be set and the retrievable portion of the tool

uppér &6ned a241 8 vellcad S&ttiAYy of AsE sligd 176 @abdut A |6wbeeéﬁe 128 (see
subasserrbly 210 as shown in Figures 1B, and nore

quﬂf?ét'F?u' arly in Figure 2, is used to release the liner
angef slip for setting, and includes a sleeve 112

Funf acerBartngal aaby FiovRblE ¥ikgo BAIT2duichy T8y fctionall
supported on the sleeve 112 A seal 115 is provided
befaﬂ extensiony ofithe mardrbah0dy, the runningdeol meg beyaxialysmoved

be 20 dropped fromthe surface into the running tool
withouke bfdkiranthestal providethby 1hé.cementing: basisiagi 180 (saed Figure
pressure within the mandrel 104 above the seated bal l

1EW Ithe ﬁﬂﬁﬁ’ﬁglié‘tﬂ ﬂlo"‘ﬁlséjiﬂclﬁﬂgs loM&I dWéﬁeP"’MO é%@tF@&FémG) at

and sl eeve 112 to a |l ower position in the bore o

the ke Rk 5t 4582'86@)@92*1 o e FeRlRaBoBisiEh tlaygvides a

red, ssure may subsequent |
ret{RIS (AR re 6 3RAE0R Go3| BERLSEN T4 raAn RAAOohdI0BnERd the liner

rel ease the slips for subsequent setting. Piston
hasgercaassepiidy for flllid ppewatiemputposed. i s axi al |y noveabl e
relative to mandrel 104. An upper sealing ring 162 is

di spiguesl Bha@lso dlwiritéera GePaclofiodkity dnd wiBhsieigt ®ekhanism,
mandrel than is the lower sealing ring 164 to form an

whﬁfF\rlHal?i o G ag\(ﬁf‘t?r(g@rruhﬁh 68 rharaRel %4't¢1gﬁé\fé91tm§nature

treb from position s

' f h
o s Tt BSOS I FEIM L 3
togl mandrel 104 connect the running tool bore with
wetln d hepeiing anerdanisss sipjacks rﬁ%ﬁeba@h&&z tnallews she shims H2fito be

set and the retrievable portion of the tool to be returned to the surface.

The slip release subassembly 210 as shown in Figures 1B, and more
particularly in Figure 2, is used to release the liner hanger slip for setting, and
includes a sleeve 112 disposed within and axially moveable relative to the
running tool mandrel 104. A C-ring ball seat 116 is supported on the sleeve 112.
A seal 115 is provided for sealing with the seated ball. A ball 118 may thus be
dropped from the surface into the running tool bore 106 and onto the seat 116.
An increase in fluid pressure within the mandrel 104 above the seated ball will
shear the pins 114 and lower the ball seat 116 and sleeve 112 to a lower position

in the bore of the running tool, e.g., against the stop shoulder 108. Once the
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10 sleeve 112 are |lowered. An increase in pressure

through the ports 166 will raise the piston sleev
WO3H08/ rd movenment of the piston sleeve 160%5@%@”’023792
its wupper end to raise the tieback receptacle 102,

sleaél 1absig 16RERSAY, tflﬂﬁi prdsagird Afay Jﬁ@seﬂubﬁtl}%@ﬁ hﬁmﬂrghrborts 166
|gure1F|s rraeup of arcuate slip segnents 1

o 4738 4R Egrg&ergrrfesrsrrrsrr%rozrﬂ@s%qrﬁ%%frﬁ
T T e 25 s

slip having teeth 127 on its outer side and an
maadeelt04. Ashuppern sealinglirgy 62 ts disposed edbouhaessmaliatdO Lyof the
sliding engagenent with [ower cone 128. \Wen nultiple

runding Yodle neamidrell thans patiesl lower Beabagraings 184etouseeh aaahnular
of the nmultiple recesses nay include a slot in each 20

pre%sQPe cﬁéﬁr%bl“%'hﬁ@éﬁ ’théranB? Irﬂinﬁctﬁecﬁe‘ﬂdd? r‘e%?fé‘%léﬁé’é' fidhn the

replace the slip segnents. e teeth 127 are adapte
ite into C as _the Li.ner
pogflaf st o g 15! Btk Booyo Bosibg " Bethg i or sl
vertically between a |lower retracted position,
segiRentsi H26hBPHs olfbeformes: v thezrunning teal énandigh t0keconnect the
casing C, and an 8 WD 2008/ 076189 PCT/ US2007/ 023792
rununinge togh beire: math, thersurmiundingepreisspre dizdinbearvencm thexdseat 116 and
vertically over the cone 128 and into engagenent with

slebt& 1a2sarBdoWerdd. B\ Rierdade innshedsirestAryiigh the ports, 166 erI raise
rel ati onship of both the packer elenment 122

thech{sfcwfs%re%% g@d l Mg\ﬁraﬂfﬁ%vﬁnﬁé}ﬁ szﬁpa&gthgmeér'%‘évé!% c&@s4es its

ones respect ve annul ar

I t d . .
P AL e e e CB 0% 2Rk e thesissig
sl eeve 121. The packer elenent 122 is originally of a
ci r Ehefslip d@eshawnnin tigure 3F @3 madesup of acatate slip segments 126

received within circumferentially spaced recesses in slip body sleeve about the
lower end of the liner hanger and adjacent the lower cone 128. Each slip
segment 126 includes a relatively long tapered arcuate slip having teeth 127 on
its outer side and an arcuate cone surface 125 mounted on its inner side for
sliding engagement with lower cone 128. When multiple circumferentially spaced
slip segments are used, each of the multiple recesses may include a slot in each
side. Alternatively, a one piece C-slip may be used to replace the slip segments.
The teeth 127 are adapted to bite into the casing C as the liner weight is applied
to the slip. The slips 126 are thus movable vertically between a lower retracted

position, wherein their outer teeth 127 are spaced from the casing C, and an
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and thus spaced fromthe casing C. However, the packer

el ement 122 is expandable as it is pushed dovvnvvardloy
WORES7p9cone 124 to seal against the 10 casiPhd/US2007/023792

Figure 1E generally illustrates the cementing bushing
upp&Ppodifin, Wﬁ@?ﬁ?ﬁ itRg JNpS NiZBoh e iR @erh@élfy' gﬁé\bﬂh% Gt 128

re- st abbabl e seal between the running tool

an uﬂSr n@%ggﬁ{en}]gﬂthfthg ngmgtﬁcﬁ.ul ation purposes prior to

cehent al's e cementing operation. The

cengntin ushi 30 cooperate th the sli

j oi R9Uf Eo q%V\?]]HW @@%ﬁ« sprﬂbth%ﬁa@wg qlepent 122

wi t hout breaking the seal provi ded by the cenenting
anddbeiargunfaeentialy sphcad 4lips 126cabautitbesqper Ut and tiower 128

can be used to raise the cenenting bushing 130 to

conés)srespebtivélygs Tha3ahnulap\packer asment dgk fgr Glﬁpbbéd about a
| i ner hanger. The liner hanger 70 is shown with

do@ﬂ%'r&l agrgégu ﬁ?ér%gggww chlif thégguérr?eg leF@e 121. The

cerrent seal et ween

oo e 195, L SR B P g e OB P98 i

2008/ 076189 PCT/ US2007/ 023792 Ratchet ring 136 is )
and| kyssapaged fram giee casipg niHowayemdher pagkes| elementnt22 is
packer elenent 122 to be pushed downward over the
exparpiable @seit 12 pushed downwaedlyt tnerpthekeoneslf 2detot seab against the
set position. The packer elenent 122 may be set by
Cag{ﬁ' ng spring-biased pusher Gring 5 180 (see Figure
whi ch, when noved upwardly out of the tieback

R M (U AP S, 30, T
ce%ggwré; &2 engqblflg\/ricligsq at ?&ne%e amj) rg lé?gl)bua%lg nstelall btet\Seen the
running tool and the liner hanger for fluid circulation purposes prior to cementing,
and also for the cementing operation. The cementing bushing 130 cooperates
with the slick joint 132 to allow axial movement of the running tool without
breaking the seal provided by the cementing bushing. The mandrel 104 of the
released running tool can be used to raise the cementing bushing 130 to cause
the lugs 133 to move in and unlock from the liner hanger. The liner hanger 70 is
shown with an annular groove 72 for receiving the lugs 133. The cementing

bushing 130 seals between a radially outward liner running adapter of the liner

hanger and a radially inward running tool mandrel.
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subassenbly is renoved fromthe top of a tieback
receptacle, so that the pusher GCring 180 is rais

WPZ0S/68%t | on above the top of the tieback re@@ﬁf%é?“é'm””
and 10 expanded outward. Wien the packer setting

assgadnetirmg 136 N §IsS>§P1%W\em Figafd 4 EONThivehatthbt Hﬁy dNBws the
sl acked of f by engagi ng the puSher C-ring 180 to The

ol Bind 5122 S e UM b GBRERE, ven

en wei ght is set down, the expanded pusher G ring
Ioc@@hq Pﬁﬁ'g%qlgmﬁﬁfg"&%M'%rce t hrough the tieback

receptacle 102 to the 15 pusher sleeve 121, and then
t heThaplackeeelement 1222magde satdyrusing Epringscbjsamldi pusher C-ring
ring 182 is shown in Figure 1C between the packer ,

186 e{sekenkigafs 2ChwhicH) d/vﬁélﬁmdvbd hgmard FCaRtcIche tieBask fedeptacle
setting the packer element with annulus pressure

108SWilfbe fORGed Y&in BRh4 d%ﬂj B%g@bﬂ% i@d{e’ 'tﬁ‘ié%g?%pé Reback

upper portion of a c
recsiagt ol phdeizares 'Fﬁﬁ%é&gﬂ? "8y REcFIERF Uit (NS RdckrEsetting
mandrel to di sengage or reeng agtm;:t he clutch fromthe

subRssgEnbly Theeraeyrd EPMptet toarpfr tighackalegertacies 50i that the pusher
shown in Figure 1 D, and nay nove in response to

C-ingadi80gis snaisenigtal 84position\ebaod 3he 63 &9 the tieback receptacle and
PCT/ US2007/ 023792 The first tinme the packer setting

exPFE R loxitwSrd O &R e UfheO bakiket Qé’t'tlh?hééjsen%l {Sis in this expanded

receptacle, a trip ring nmay snap To a radially outward

woB R EB fw. B Ba5H SRR 8RS o 150 o e

rec he tri | vv|II engaetheto f th
of 1% | %5? whichy Aughs) the A saa@we@&13 ntp begin its
Crin |s.p03|t| oned W|th| n the polished bore
dowewerﬂg sealing swguenceetWhemweightde sesdawp| thedexpandetmusher C-
ring wll nmove radially inward due to canm ng
ring 180 transmits this downward force through the tieback receptacle 102 to the
pusher sleeve 121, and then the packer element 122 (see Figure 1E). A sealing
ring 182 is shown in Figure 1C between the packer setting assembly and the
tieback receptacle to aid in setting the packer element with annulus pressure
assist. The lower portion of Figure 1C illustrates the upper portion of a clutch
185 splined to the OD of the running tool mandrel 104 to transmit torque while
allowing axial movement between the clutch and the mandrel to disengage or

reengage the clutch from the hanger. The central portion of the clutch 185 is

shown in Figure 1D, and may move in response to biasing spring 184.

10
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action. The entire packer setting assenbly may thus be
| owered to bottomout on a |lower portion of th

e
WP HG188dapt er prior to initiating the cenentChgS2007/023792
operation. The next tine the packer setting assenbly

IS TR IR6t e e packed Weltii dssanBlylid m@@@@tcﬂm& thé"pﬁ)hshed
radially outward biasing force of the Gring w |l

ol g 3 S 1 B S v

e disclosed U.S. Patent 739, .
pa@feém@ﬂ g5 3Stemblys '%fsugsesua%@tﬁfumnaﬂgae 9l RE5BRlshed bore
Pat. No. 6,666,276, conprising an inner netal
req@@tgcle dheérlpcrmggw&v@nga:geethcotne afrthe podishedh blose receptaele, and
or ribs which extend outwardly fromthe body to engage
thet packeasetting Giringssis Positiopiedi within $iea pblighethb erel receptaied ®Vhen
nmount ed between such ribs. The seal bodies nay be

setl W Forek i8 dppligd ! e th Upsbénhdially fvisil ¢ tb&é’mming
e, S rppapSye ol

span the annul us’ I'i ner hanger and t
casi C... The pack setting, asse thus all.o ‘
actfd ThG g DachEReding 5o BEhaBRr e b%vg?&edaﬂ%toy outon
| ocki ng. mechanismto prevent the Cring from noving
a lpwer eszrg@ﬁo@‘dhgdgnmnsradanéerowrsq;rdgsl@aaa%me cemesting |0@wsatlon
t he packer setting assenbly to be pulled out of the
Theirexbdike rtbe eqpracker setting assemblyt isonaisedebatisf ite potished bore
C-ring, and allows the | ockout nmechanismto engage the

rede ok, ﬁxba'aﬁiaﬁl¥ttﬁﬁ%ardlﬁla‘§@%2fb9§é BT 8L -ring will cause the C -ring
/ US2007/ 023792 receptacle for weight Set dovvn

to ?ﬁéé%é ke tcseﬁ‘%f RRE I?f?—z’ba?ige her ! det@id heg%r& thg S anr seating

ack rece tacle -ring 1s a
oo BIBLEES cEIRNTRIH (1 e 100 o the
s _?_Eg V\|:/>nac|k2r leegr#crer?t 11 2DZ rrrr?ay kt)ag of a construction as described in U.S.
Pat. No. 6,666,276, comprising an inner metal body for sliding over the cone and
annular flanges or ribs which extend outwardly from the body to engage the
casing. Rings of resilient sealing material may be mounted between such ribs.
The seal bodies may be formed of a material having substantial elasticity to span
the annulus between the liner hanger and the casing C.
The packer setting assembly thus allows the C-ring to be locked in a
collapsed position by a locking mechanism to prevent the C-ring from moving to
its expanded position. As discussed above, this allows the packer setting

assembly to be pulled out of the tie back receptacle one time without releasing

the C-ring, and allows the lockout mechanism to engage the top of the tie back

11



10

15

20

5 di sposed beneath the upper C-ring seat subassenbly

110 shown in Figure 1 B. The lower Cring sea
WOBRYEREly 170 is secured within the runni ngPF36152007/023792

bore by shear pins 172. Sleeve 174 thus supports seat
rec%?faclé' If6r Waight $88demy. fThesiext tinfedthenpddi@r lé@@émbﬁei@,tpulled out

as shown in Figure 1 B, and once the ball

of il §8%88bi. FFPddIe HBREIirRER 4 kBB Sagbl qutward for

ower ‘seat gure
ball is s &,hd on | ower seat pr edet er m ned

e
engagemeRkw ebg)p% FitlePack refeptacts ns 172 and nove
the_ball seat 176 and the sleeve 174 downward to
uncdber Cemirg pmeatssulrassemily 17k rasa sbowpr #3 sliigereredD may be
nove the piston sleeve 171 to release the slip.

dispogée behkeathl the apper €-rimy séatesubizssamilly dd0 shbwmins Eigure 1B.
the piston sleeve 177 to nove further upward and

ThéhS\fVSPYB fh %@Q?Qﬁbiﬂiﬁ r1‘7‘0”|%”§écru?éﬁ V\flt‘hﬂmﬂé“%rﬁﬁﬁgetool bore

I'i ner ang O rel eases the retrie

oy S T S £ ATBdr R FE 188) r

Upon rai sing of the i nner piston 177, the runni nq t ool
langegn theoupRgrstaatii1onas slowedn Figuse 1|$aﬁgéron09u&hema s relgased
setting of the packer, thus releasing the ball and
fropethe upperyseat it Witk danch oofthedowet sdatvivig) ds yshiolmoimghigure 1D.
the 20 tool and upwardly wi thin the annul us between

OricBethkel B&Il i1 Beateds bR the Ab@EF 8edt, [ Predetetrhinetdr Qﬁefsgul% may be
hydrostatic bal ance piston 175 for bal anci.ng

ap?ﬁ{ﬁégfﬁue%?fﬁﬁé f/? a?ﬁa}no]v/%?’tﬁeopbﬁc%egagi@é}ﬁﬁ the, sleeve 174

he "operation o eal’s

193 abqve and b por are thus ected to

dolEatbas GERYeT B RIBB0bTA 025 B INGaHSed PSS yrs TRY mode the
same fluid pressure on both sides of the seals,

pistoreslesye dihigreiensedpersdivi diigber fluid prreswe may then arapplied
1D also illustrates CGring 178 for

to cause the piston sleeve 177 to move further upward and thereby disengage

the running tool from the set liner hanger. Assembly 170 releases the retrievable
portion of the tool to be returned to the surfape from the downhole portion of the
tool and the set liner. Upon raising of the inner piston 177, the running tool may
be raised from the set liner hanger, but prior to setting of the packer, thus
releasing the ball and permitting circulation of cement downwardly through the
tool and upwardly within the annulus between the liner and casing.

Figure 1D also illustrates a hydrostatic balance piston 175 for balancing
fluid pressure across the seal 193 to increase high reliability for the operation of

sleeve 174. Seals 193 above and below port 173 are thus subjected to
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gripping the liner hanger 70. The Cring may be noved
radially to position so that it may contract radiall

Wprﬁ%ﬁ‘{%?ys?hereby rel easi ng the running tool erFﬁqu’?%‘méZ””

i ner hanger. Figure 1Gillustrates a | ower portion of

substantiallyl theé nedmdi figidaphsisureli orerbath sitié® ehdhe sédlsy thereby
W per plug rel ease assenbly 150. The assenbly 150

en‘i&rﬁ’&iﬁﬁ %erétibg\ SRR §I8f§,1veS hear .ﬁ%ﬁ rt%‘(’)‘g[l) Ta%ﬂ?@%'tgﬁt&gtﬁ-gpge1r78 for

i ner>w per ug to the runnin

orBBREA o 8B, AT P BT 6 Bt o

6, 712, 152. Tool conponents and operations not

thaddt mayeepnieactiradially imwany tlereby delepsiianthearunning krol from the
conmponents and operations discussed in U S. Patent

linér, lsigeB60 or 6, 739,398. After activating the | ower
C-ring seat subassenbly 170 (see Figure 1D), the

OpergRfuPé T&illstlates'B folhRr ipeftior Bf MRS SodINthcAdihg tdbaW iverter
seat 176. A drop in 15 pressure will indicate that

145 Y2 ineP FipOP5RG T I RUML Y 0. $A8LassBIHENMBE replaces
C ?ﬁréugh t ? n Mue,

irculation € runni ng’string To CO
and e hall to be punped  downwardly info, the bal
thefced fashear g RS IESTHER tes ot wired i bLie RRBMaiGp!. The
awai ting cenment displacenent. Cenent is then injected
plugh holdgti shewn unnFigyre otB, is &umttienplysimdan tel the EhmPyelease
follows the cenent. The PDP enters the liner 20 w per

asgariblyadisclbsédrin &.HaPaient 61012, 152 pTevl 6ombynehPamt 6Ferations
cenent and the displacenent fluid. The slip or slips

noggﬁtahgﬁﬂ’heféiﬁﬁﬂ S&‘?ﬁH&tﬁJn&ll?\%@iHﬁ% ‘"t‘ﬁ%yﬂ@plroggﬁltsnn%nd 8BLrations

I'p are run into the ore

disIRERE! 1p TP Se 4 5 BBIBEL 63738 3083 VIO 2008/ 076189

After activating the lower C-ring seat subassembly 170 (see Figure 1D),
the operator may lift up the tool to pass the ball through seat 176. A drop in
pressure will indicate that the ball has passed through the ball seat, allowing
circulation through the running string to continue, and the ball to be pumped
downwardly into the ball diverter. Fluids are then circulated through the tool
awaiting cement displacement. Cement is then injected through the running tool,
and a pump down plug (PDP) follows the cement. The PDP enters the liner
wiper plug and forms a barrier to the previously displaced cement and the
displacement fluid.

The slip or slips are kept from prematurely setting as the running tool and

slip are run into the wellbore by a locking member. Figuré 2 shows the slip
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rel easi ng mechani sm 210 in the run in position. The

Borts 166 are isolated by the ball sleeve 112, so
WORASKP13Pd pressure within the string and t huSCHUSRO/023792
the interior of the mandrel 104 cannot nove the slip

relé&diRg Fhéhanisrh oM R kBthx il InyposifRr dTHeOpbigd ad6earkligolated by
slip. The I ocking sleeve or collar 220 with coll et
1 ) . _ c . i .
the B2 S1ebye; D13 o5 Al Brds il Rt hE Ry 58 HUS i the
. receptacle 102 fr bei ng able to nove, up.whil ,
intghroh e fadss! 1B A anaus ahe slp, BisAsRe mistgn 348 axially
slip fromprematurely rel easing and setting. Mre
upwafff e ieleasy the idipci Teeinocking slegveyorseeltas 220 witbrepliet heads
slats 214 extending downward. fromthe upper collar
215 duhctions ashaghp fookind ddvideand Eldesibphedtd kéesp fHe pistdn 216 and
groove 213 in nmandrel 104, and is prevented from

Tt Seplt, o O, ARG ERLSOTA AU Wil

tieha m_myvi Liner is picked,u
the; 82l bl KeRBhg e stBtrdt i BreidlivelEieadn§5RsoLH. More
down it could set, the packer. As long as the slip )
particpiaslyi né‘e pHiEquBHerardialye sPAcRA nivgerspwir $lats @ioaxtending
the locking collar 220, the slip 126 15 cannot rel ease
downwagek fronFithe rupper adadlar Pedyseachdbave @ colletrhexz2 246 which fits
prevent relatively |arge objects and debris from

withihay®love @ M nidharélo] 04, aitd 1r ﬁr‘é@éhie'dgfrohhmoﬂlmgbé\ﬁaw by the

operation of the slip rel easing nechanism The ba
[kl ft4er

oopERY e P LEER 0. TIYR Rk Mg 212 s e
. ports 166 to the slip releasi.ng.piston, 20 216. The .
tieligtk fforD TBauiPa PaN L Wh RN 316 THRS HickedR for 30y Thasea nes If the
. to pressure within the mandrel, letting the collar 220
tiebark were tor mere oWt seuldsal thewacker. tAs leng awtheslipsrelgasing

to nove up and release fromthe mandrel. Once the
pistarl 26 doesdsot Adke epivard tdeinjpokathe 132king reollae220] the slip 126

rel easi ng piston 216 (see Figure 3), the
cannot release and set. Figure 2 also shows a debris cover 222 to prevent
relatively large objects and debris from traveling down the hole and preventing
the reliable operation of the slip releasing mechanism.

The ball seat 116 and sleeve 112 move axially down after a ball lands on
the seat 116, thereby exposing hydraulic ports 166 to the slip releasing piston
216. The slip releasing piston 216 thus is moved up in response to pressure
within the mandrel, letting the collar 220 and collet heads unlock and move up to

allow the slip to move up and release from the mandrel. Once the collet heads

215 enter the groove 228 in the slip releasing piston 216 (see Figure 3), the
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14 WO 2008/ 076189 PCT/ US2007/ 023792 | ocki ng coIIar
220 i s unl ocked and may continue to nove upward

WORERNTP1Y rel easing piston. Figure 4 ill ustra?gg/l{sﬁ@w‘)””z
slip releasing piston 216 noved upward to engage an

Iocﬁmg Sollalr 220 1 ubldeké®landr may Contilu bl mbe UpwWdrE With fhe slip
thereby allowing the slip to expand into

rel?é’!ﬁﬁ??@?@rﬁ.h gfd&gf({ﬁa&@%ﬁbyhé%%?@ﬁésﬂ §8h b5m|og%d upward
to 83420878 4Nk Biace of Mgl 2o 'éﬁ%ﬁa“ﬁ'weiﬁ 'ﬂ'.i,%éh@%% tereby

sl eeve which is attached to the cone 128, which in
allqwipg the slipt tacewnrandointt engagemeat wittthercasing opethaiciownhole
activate or set the slip. As the slip releasing piston
tubltar216 noves up after engaging collar 220, it pushes
the tieback pickup ring 212 wup, since Cring 212 is

sup
4PN e ol eI et Bk 08 3 npyn upan

pre?ﬁ%tk?%lnzt%%arsﬁfggtﬂggzs%' ﬁ%6 .tﬁﬁsﬂe:ﬁ%ﬁg ﬁ%@ﬁ%e”ﬂﬁidé‘é’ to a

roove 230 |n the asi ng sl eeye 226, releasing from
YeuwRichds, Seched 15 theipang 128, WhIch IBtHirus-affashed to the

portlon of the tool fromthe anchored portion of the
tie tb@o$ whichipul pnrend rastivatef or et fhiesslgn Ascthet $lip teledsing piston

pi ckup ring releasing sleeve 226 renmins stationary

218\%6\/&&%@@@19% cdigr 22 haplisies ke tieback ﬁib?(up ring 212
mhlch acts as a rel easing device, |n turn pus es up

up, ﬁ © 29@5 392 50sGfpo déHst e'ao.lo ack g)? gmkup ring

i s di sengage

adlé’ﬁ e pb022d, s aﬁé@“?ﬁ%@&%ﬁé’ﬁ@“éeaﬁ 2“& S the slp

y|n a substantial weight to the tool to set the
relgqlslr@g piston 216 moves up with the C-ring 212, the pickup ring moves into a

—

groove 230 in the releasing sleeve 226, releasing from the tieback 102, thus
releasing the retrievable portion of the tool from the anchored portion of the tool.
During movement of the piston 216, the tieback pickup ring releasing sleeve 226
remains stationary with the mandrel 104. The tieback pickup ring 212, which
acts as a releasing device, in turn pushes up the tieback 102 to set the slip.
Once the locking collar 220 is disengaged, the tieback 102 may move axially to
release the slip. In many applications, the slip or slips, once released, may be
set by applying a substantial weight to the tool to set the slip.

A releasing ring adjustment nut 231 (see Figure 5) is threaded to the

mandrel 104, so that the releasing sleeve is axially moveable at the surface then
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A releasing ring adjustnment nut 231 (see Figure 5) is
threaded to the nmandrel 104, so that the rel easin

WO 280856188 axi al | y noveabl e at the surface theﬁCTfE@g‘WﬁOB”Z
2008/ 076189 PCT/ US2007/ 023792 nmade stationary with the

ma@énﬁbﬁbnaﬂ?' whRake fhakdiel.r imebak F&kﬂﬁrﬁng"%]u%ﬁﬂehtsnut 224 is
simlarly'threaded to attach to the col l'ar 220

surﬁﬂ%rlg)‘th?ééd%g ﬁ?%heto"“( cc?l'%‘? B WHRth @%IQWEBoveeble with the

ase ar and t

pisfast 2B oG relRebed T, aliguwsnines pdlfas And, T35 §agok Bickup ring

rel ease the slip. F| gure 5 shows the tieback pickup
adjupieet1nut BloyeseR in igsransesto aoyemsint sidbie s)ipf ipleasing piston
upward novenent of the slip releasing piston 216, as

21expreleasslthabslipe. As the slip rel easing piston
continues to nove up, it pushes on the collar 220 and

theF?@ké‘SS”%WoW%Utthgz‘ﬁebI@l? BiRkUS 'Fﬁgt Ayt r%?é‘as%aga\%&h is

t he ti eback releasing ring 226, that as

acdg R esR Bt TR B vient, f%%g"véﬁ%%ér{égs@?%%& as

226. , Rel easj ng sl eeve 226 incl udes, downward extendin
explatnediatayer Aeig ¢lin felegsinepistan eantinsiesp mprvesupgbpushes on
Figure 5 shows the slip releasing piston fully
thescollak @20 anddthet adjustmend ot @R4 k diher adjystmentyhut 224 engages the
di sengaged. 15 Figure 4 illustrates the adjustnent nut

tieBatk reMbaging iriy 228 Ssethatl agxhe tidbask pidkRibSriRg ndwds up, it will

recei vi ng one of the circunferentiall y spaced slats or

13 SR L i
Refﬁﬂﬁf SiEaye Bpo it ﬁ%%@aﬂa%ﬁﬁ ging s g FElsii)y Spaced

from colla SI n% due to engagenent with th
slats or fingers igure 5 shows the slip releasing plston fully stroked, and

the tieback pickup ring fully disengaged.

Figure 4 illustrates the adjustment nut 224, which includes axial extending
slots 233 for receiving one of the circumferentially spaced slats or fingers 232 of
the releasing sleeve 226 therein, and a plurality of circumferenfially spaced
grooves 230 for receiving the C-shaped releasing ring 212 therein. During run in
of the tool, C-ring 212 is prevented from collapsing due to engagement with the
exterior surface of the lower end of the releasing sleeve slats 232. When the
tieback and the tieback pickup ring are moved upward with the adjuétment nut by

the piston 216, normally collapsed C-ring 212 automatically retracts inward to
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20 exterior surface of the |ower end of the releasing

sl eeve sl ats 232. Wien the tieback and the tieba
WEi2¥I561Png are noved upward with the adj ust rré’ﬁtT/q%?WOZ””

by the piston 216, normally coll apsed Cring 212

rel@aded i tigksd dky1 02 tandctherébywelehsethe %cﬂ&é&ﬂ@&‘ti@ﬁfﬂ&ﬁe running
PCT/ US2007/ 023792 rel ease the tieback 102, and

tod] 'ﬂ‘afr?@éoﬁc?r‘uﬁﬁ‘%& btenstr?e%mge , garhien of the running

f 00 ortiron to eved to the surface
i ate tha

¢ UnmREE SRS Ry A6 Al apbeecipBaRRhfeunind fos! Ribggporates 2

the slip fromrel easing and prenaturely setting while
lockingr dgyicatoi keep tthe sl freer seleppiigdand qyemadurgily IseKing while
the drill string, rotation of the drill string, or
trippinguinté the aelibarey. t Eldidopresberedwithin thé drifl gtrmd, [rotation of the drill
i nadvertently release the slip. The | ocking collar

stridg0 orBtiaFférces e&éﬂeb%ﬁtﬁ@@nlﬁh!riﬁpj\@iﬁ Hd?‘ir'@di/értén'ﬂ??refe'd@e the
in position. Only after the ball is dropped and nds

sllﬁmThQ cané Fﬁﬁ?rlefd)ahB%-nhgeMZW%pg{aHet 3 p?%%l ?(gd |ﬁ |t6 run in

opene pressufe be appl u
i st on

re Si ton u As the nQV
poghpboSNy AR RGSaLIY droppeg SndEiamdion dhehal sas Saelhat the
of the piston 216 releases the slip 126 and stil
hydrautitgport H66eisenpenied eagatlieid prassuresibecRppliek dp pushgthe slip
212, which unl ocks the retrievable running portion of

relédiang Qistohr g tA tise ipistor|meges Rps itoiinlaoks aeloekivd collar 220.
conponents. Travel of the piston 216 will push up on

Fubthér Eb\ﬁgl%cllﬁoli)ﬁﬁ{é‘ﬁ? of tHpidthfr 2 1’5‘ féi%asék?tg@%b? ﬁ? ricﬂ 8till further

t1 eba In turn |ck

i R bR SR 06 402 PR G il

~unl ock t he p| ckup ring 212 fromthe tieback 102,

runnieg BesiogfdRitor) f E%%ﬁﬁ‘- sl telease pigfamand Lmatngcqr@mnents
The slip is thereby released and set, and the slip
r el Eeaiehgf the piston 216 will push up on the tieback pickup ring 212, which

picks up the tieback, which in turn picks up the tie bars which pick up the slip 126
to release the slip. Continued upward movement of a slip releasing piston will
unlock the pickup ring 212 from the tieback 102, thereby unlocking the tieback
from the running tool. The slip is thereby released and set, and the slip releasing
assembly is disengaged from the liner hanger.

If the slips are circumferentially spaced, the reaction of the slip moving up
the cone creates hoop loading to cause lower and more uniform stress in the
casing and liner hanger. The loads are transferred circumferentially, rather than

radially inwardly, thereby preventing hanger collapse and burst of the casing.
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assenmbly is disengaged fromthe Iiner hanger. 20 If

t he sl igs are circunferentially spaced, the reacti
W6 SPi b npving up the cone creates hoop IPSE{HSH@”/OZ””
to cause lower and nore uniformstress in the casing

Thérppkr BAA dﬁ%‘é@ﬁfsllpﬂ‘iéy bé%@ﬁnéét@dttbQﬁéﬂ@Néﬁ&d of a t|e bar which
circunferentially, rather than radially inward

o5 ShtaB i e PODAFcRPMRSHBIY el c%hstfﬁ@hgrsnp

end ea be ¢ cted to the | ower

"o apsatema® Bt ancenGh S56 9ot AestiwY: Ry Mdude a ring
~downwardly and inwardly tapered cone for the slip. In
dispased abouétha/%hrscwpﬁ Hsweiebl there isea secepsabensah thengpne taper.

include a ring di sposed about the slip cone in which

Théhecess receivescand rataimscthb lbWwer endofttheslip wHenlineits contracted
recess receives and retains the lower end of the slip

podtish F-IBwbtlér “a%”théaé} eig dﬂ@é'l.g dlty"ﬂg"‘?éfﬁhg A%hé tfi% b%r'cﬂ' slat,

I's pul led upward y rai sin ar or slat

the oy RIELpF e & ppLshﬁvﬁ ot 1 P 8l 1 Bt o

t he casin If the slip is a Cshaped slip, it has the
expaid ?@W’W&'Y@&ﬂﬁ%élﬂe §&¥Ngxpand 10 between a
contracted run-in position, and its extended or
max|f tben gippinai Crshapedi sliporit hakithenabilityuter ecupteacti and expand
position preferably is the as-fabricated or as-

betweehi aesbnpastdd AM-fropositien sand its Extenddd18r shaximiiBy eRSansion
designed so as to approach this expanded position as

podifién St ngﬁgﬁﬁﬁgﬂi | I éﬂ'p)bslh%hébr@f&ﬁﬁqg%e %tfgbﬁ%hqed or as-

casin recra

et ik B A58 BRIy SE MRS S
thi; g)cz;l)argéled position as the slips expand outwardly into engagement with the
casing.

Those skilled in the art will appreciate that the slip releasing mechanism
as disclosed herein may release a single slip which is set to anchor the tool in
the downhole tubular, or may release a plurality of axially spaced and/or
circumferentially spaced slips to similarly set the tool in the downhole tubular.
Also, the releasing mechanism could be employed to release other components
of the downhole tool which are moved radially outward to engage the downhole
tubular, such as a packer, although premature setting of a downhole tool slip is a

more significant problem than premature setting of a packer, since a prematurely

set packer may not prevent axial movement of the downhole tool.
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t he downhol e tubular, or may release a plurali ty of

axi aI(i# spaced and/or circunferentially space 5)
WP HP18dr |y set the tool in the downhol e tub@FEfUSZ 07/023792
Al so, the releasing nmechani smcould be enployed to

r el Tine aeohfigues afrpeepieserd ifentibr }/\ﬁaﬂlbalatrlz%/ewy'uﬁéd for

are noved radially outward to engage e down

preR/#HHﬁ%"ihe E%a@g% i'?eIg?Qé‘%f sllﬁé éﬁ‘é’ﬁ%‘degl?éqi}&fa% é@éﬁlhﬁ%f slips

for 3 BRuRRFETPe fehpt R r%l Ck”ngﬂ?p‘%ém PrRBIRERetting
of the downhole tool. 18 WD 2008/ 076189
or raigasie of doprbple padkars: dewnhelaaaivers, midtilgterakiaols, and other

invention are particularly well suited for preventing
dowhkolprtenist ure rel ease of slips and the desired
reliable setting of slips for a downhole |iner

han}&@dlsdl’éged"ﬁére% Sthelfydraar 66’{1@5%’8Eéné’d %TPé o%se to a ball

setting or releasing of downhol e packers

Ianpmg?’&‘? a &Q&t Fcosegh :i)fg ﬁve t?ﬂps%}chcfv&n\ﬁ%rglotyq%ﬁp the ports
d in nse to a I on a se
Vaihin s alionasiaicrsaien amBALE Mavchposed dpbthis parpose,
orts Various types of closure devices other than
incE@lingsph@ys. bié useddtifeoball may beregithee defarmahbleliondhelsegtmay be
If used, the ball may be either defornable or the seat

radiely é)@ahaedadla&!bhb/themrtd&ﬂtlmatew pays tHreu§irlthe b@at. Hydraulic
ultimately pass through the seat. Hydraul IC pressure

pre%???ée abbBfe ChesSedss§ de gebé‘ Stfs‘édt \%Dtﬂﬂg releasing piston

easi ng pi ston upwar in ot ment

ol.e. to ents coul r ged so t
B g obBtot. qoqp%@eegn%rﬂﬁomd be
the hydraulic port to push the piston downward, which
arrangasd s@tbat the,bigh: peassure,mbpme the closed seat passes through the

hydraulic port to push the piston downward, which then causes the release of the
lock. In still other embodiments, a pair of axially spaced plugs or valves may be
positioned along the bore of the mandrel, and pressurized gas released within
the bore to pass through the hydraulic port and actuate the piston.

In a preferred embodiment, the same piston is used to move axially to
unlock the locking member, and continues to move axially to move the releasing
ring and the tieback axially, and finally releases the releasing ring from the
tieback when the slip is set. In other embodiments, more than one piston could
be used for achieving these purposes. It should be understood that the increase

in pressure above the seated ball may accomplish each of these tasks in a
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spaced plugs or valves may be positioned along the

WREPB/H§18Phe mandrel, and pressurized gas rel eR§&3S2007/023792
within the bore to pass through the hydraulic port

suBSsk s YAl Sfalr sﬁbnztti?ﬂefrérﬂe?‘agxlftgr{nl%y(@g, %%gjkg‘?ﬁeels td8id be

same plston | used to nobve

. i nenher cqntinues.to move axially to nove

incy e 4L ARBEY NEF s8R 4, N ol 4 st g S Ted to
finally releases the releasing ring fromthe tieback

unigektheidecking membepand & sssmc? highet greaswre is thancusethip move
one piston could be used for achieving these

thepuelpasing. ring asldotiebadie upwded, stheadif tdesiredha stilk highee pressure
in pressure above the seated ball may acconplish each

used td AschanaE sbgaﬁhte U MELZKORHM tRe Ftrievable ;%ortion of the tool.

PCT/ US2007/ 02379 successive and fairly shor

ti mafr t) , I I
| no PTSRos e DM A KIRtmBERTYTs (KR 506K afd Bipseauenty
a first pressure is used to unlock the | ocki )
relfasp el (S siPS Qrbeche WS BRchasMeed: Xialy LREAT dthe disclosed
nove the releasing ring and tieback upward, then if
emhodiment. a 18t iothemieghlodimests uthe Sfunstiont served by the collet
nmechani cally separate the tieback fromthe retrievable

meuhanison tof uhfoekt el slipshsodlds beoaesbrplishien, withcal Caing, which
mechanismis used to | ock and subsequently release of

sir?iﬁlyéfiﬂspﬁlitﬁiﬂcg drB6v@t§ I8k 'ﬂﬁ Id(;wrg(f cgif%rg{ﬂ the! %ﬁﬁl‘eﬁ‘ntil the

I scl osed “enbodi nent. ments, t

' . by;. I hani I h
ook M PSS s ihdR BRhdR oG R 1S R558 MR iy o the
Si 'Ial&lyfits, within a groove to |ock the |ocking ,
mansielar A, # SerRGRIPIEraRInG YSachio refrase\bejtigbagk frong themportion

is aligned with the CGring to release the collar from
of thee runninglited|. torbe setrieved r althpyphed eodlbt meichanisad coold be used
rel ease the tieback fromthe portion
rather than a C-ring for this purpose.
While preferred embodiments of the present ihvention have been
illustrated in detail, it is apparent that modification and adaptations of the
preferred embodiments will occur to those skilled in the art. However, it is to be

expressly understood that such modifications and adaptations are within the

spirit and scope of the present invention as set forth in the following claims.
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of the running tool to be retrieved, although a coll et
nmechani sm coul d be used rather than a Cring for thi

s
WRIPIFHGEeI8915 Wil e preferred enmbodi nents of th&CHSIY{023792

i nvention have been illustrated in detail, it is
WRHAFasaDLAINERD |18pdi ficati on and adaptations of the
preferred enbodi nents will occur to those skilled in

h . i i . |
thad - sucf TRRIE tog) forieaSindCa i B a5 BEAY ¥ BY Supported

n Bhwellcby e c5lPngng faf e boRapng, PEBRk B gActusfon o the sip,
PCT/ US2007/ 023792 WHAT IS CLAIMED I'S: 1. A running
COMPHBINgor rel easing a slip to secure a body to be
supported in a well by the slip and for preventing
t heaptosirmandrebdlaving anpat providingi fiuid camprunidation betwveen a
tool mandrel having a port providing fluid

rurfRRgEik G tin GTUid omRPlnRatib N WM @S [t Ak of thé Yhdndrel and an
comruni cation with an interior of the mandrel and an

: k piston; a blocking nenber for closing off
aC@%@HQ%’#{w%en the tool is run in the well, and for

sel ectively opening the pori to set the slip; .10 a,
| ocafn{acmﬁﬁﬁmg%& fg%rCéQﬁH?E PHdhe PoravheR thetqal iyrus it the well,
slip, the I ocking nenber being axially securable
and éorseloetively openingithie pbriwbeeat theeslipunni ng tool is run
in the well; and the actuating piston noveable with

res Eﬂcékih% nmébepfdr pravetitilg Wéﬁﬁathl‘é?seﬂﬁﬁﬁtofitﬁe RN locking

to nmove the |ocking menber and release the slip to set
mérfbéMBeil§dxially securable relative to the mandrel when the running tool is
run in the well; and

the actuating piston moveable with respect to the tool mandrel when the

port is opened to move the locking member and release the slip to set in the well.

2. A running tool as defined in Claim 1, further comprising:
the actuating piston engaging the locking member and moving the locking

member relative to the mandrel to release the slip.
3. A running tool as defined in Claim 1, further comprising:

a connecting ring for axially securing the running tool to the supported

body; and
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15 2. Arunning tool as defined in Caim1, further

conprising: the actuating piston engaging the | ockin
Wﬂég%éﬂrm&ﬁd novi ng the |ocking menber relati vé?CtTGISF?Pg/OZ””
mandrel to release the slip. 20 3. A running tool as

def e dctuvatich Pistod mdving BRE of HBldckiNgYingasd anecéss@lative to
ring for axially securing the running tool to the

e EIRTTHs, B0 4P e LI IERR PR s sunging fgolpom the

the.locking ring and a recess relative to the other of
SUPHQH?@E’W}QQ ring and the recess to rel ease the running

tool fromthe supported body. 5 4. A running tool as

defined in Caim3, wherein the connecting ring is

noved by the actuating piston relative to a groove to

di sdngagd tumningitool ag dediokd if ICamt Bewhemgio the dohmebting ring is

5. Arunning tool as defined in Cdaim1l, wherein the

moREKby theTBERRAkIng HistbR eMEPS td al gebld o @%e‘np"a[gé’itﬁé rénning tool
plurality of citcunferentially Secured col et heads

0 j ng nenber to the mandrel. 6. A
frotrrﬁJF]I'lnel %@4%4 ta(g)l(gwdefi ned in Caiml, wherein a | ocking
collar axially secured to the |ocking nenber is

axi ally noveable in response to the piston. 15 7. A
running tool as defined in Claim®6, wherein a
rel ®asi nd dewving toad asasefingd/imGlaim bywhereiméhe tapkingemember
of the piston to disengage the running tool

includes a locking collar with a plurality of circumferentially secured collet heads

to lock the locking member to the mandrel.

6. A running tool as defined in Claim 1, wherein a locking collar axially

secured to the locking member is axially moveable in response to the piston.

7. A running tool as defined in Claim 6, wherein a releasing device is
axially moved by further movement of the piston to disengage the running tool
from the supported body, and the piston engages the locking collar to axially

move the locking collar and the releasing device.

8. A running tool as defined in Claim 7, wherein an axial
interconnection between the locking collar and releasing device is through a

releasing device adjustment nut axially secured to the locking collar and
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fromthe supported body, and the piston engages the
Iocking collar to axially nove the | ocking collar

WPRQYMPBEsi ng device. 20 8. A running tool aSngquﬁ@a/023792
in laim7, wherein an axial interconnection between

sdlé@tn}ewnbneablel dtahe s0ffate ke positign dey rel€ading devicegBlative to the
rel easi ng device adjustnent nut axially secured to the

%@#ﬁ%@%ﬁ lar and 22 WO 2008/076189
/023792 selectively noveable at the surface
to position the releasing device relative to the

supported body. 9. A running tool as defined in Cam
8, wherein the releasing device 5 is a Crin
posi ¥ onel runriRDrtoal s gefined in Ohaims 8ppberain tb@dgleaﬁ@l device
the running tool and the body are run in the well,
isean€C-ring Ippsitionednvithia @gooove mxthal syppetad bddy twherthe running
mandrel to release the running tool fromthe supported

toBPled tHd body ard i th Irféqj\/elﬁsarfbeédlié%eé ht6l2hfove aX|aII secured

further conprising: a rel easing sl eeve Secured

n [ t
top g BRI B o ﬂ@“ﬁ et othe %P@agﬂ%%@bteve
including a groove to receive the coll apsed | ocking
ring. 11. A running tool as defined in Caimal,
further conprising: 15 a | ocking device adjustnent nut
sel etd.i veh yuming 4eolasadefined in Flaim 8, fusthepsomprising: he
| ocki ng member within a groove in the mandrel. 12. A

runna ngleasivlg sieedefderared tto thairalebsinghdevice ddj@stment nut and
| ocki ng menber includes circunferentially spaced

aidly fiked rEIGHIS t&IRE MAVARY the GeldaRind'SREVEinQ08ing a groove to

receive the collapsed locking ring.

11.  Arunning tool as defined in Claim 1, further comprising:
a locking device adjustment nut selectively moveable at the surface to

position the locking member within a groove in the mandrel.

12. A running tool as defined in Claim 1, wherein the locking member

includes circumferentially spaced collet fingers each having a collet head at one

end thereof.

13. A running tool for locking a slip in a reduced diameter position

when running the tool into the well and for selectively releasing the slip to move
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20 end thereof. 13. A running tool for locking a slip
in a reduced diameter position when running the t

WO VAB%wel | and for sel ectively rel easing tﬁQT@SF‘ﬁWOB”Z
to nove 23 WD 2008/076189 PCT/ US2007/023792 radially

radlidliyes utwiaed 2o faesetmntdrofbrfsmspenamgredbﬁdy guppédited by the slip in
supported by the slip in the well, conprising: a

HERR a' through passage for fluid
t oni%ﬁilo(r:ﬂ?lon Wwith an interior of a running string; 5

alo k|n npber. su rt X|aII ative to the. .

mandh e angre ng, hanrl B¥isroen i pdi i, with an

03|t|on when the tool is run in the well; a hydraulic
ln&ﬁqrq @ RURBINGSIEHRG! that is closed to mandrel internal

pressure when the downhole tool is run in the well

and adoskihganhembey suppored taxiallyt refdtivestoi five mamdrel for retaining

actuating piston noveable in response to mandrel

tendIpriRa radfuesd didmefed paRRioh&ehd UGB rshanhwli@wbuc

port to unlock the | ocking nenber; and further

move réﬁhc%b?t glcfhlé% dret 'tﬁétqgIc'ioeée%at%eﬁ?haﬁeﬁrit}sﬁﬁl pressure

from er PoOSI on To se
he t ool da
Whﬁerﬂé? HOY"G}'PI%QOLEF el 5ciis seletivalY oRgnER 4o aat the siip;

noves one of a locking ring and a groove relative to

t he aptantyatistg piston ceveaple imdgespansento grangrel internal pressure

di sengage the running tool fromthe supported body.
appliedithrougti the hyalrhulicspettto oeldck thellozkingliemeer gndy t he

locking ring is 20 noved by the actuating piston

rel ajritrt ModeMeRP VS te HERPROPISES retlei¥e’9tieYlip from the

reduced diameter position to set the slip in the well.

14. A running tool as defined in Claim 13, wherein further movement of
the actuating piston moves one of a locking ring and a groove relative to the
other of the locking ring and the groove to disengage the running tool from the

supported body.
15. A running tool as defined in Claim 14, wherein the locking ring is
moved by the actuating piston relative to a groove to disengage the running tool

from the supported body.

16. A running tool as defined in Claim 15, further comprising:
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fromthe supported body. 16. A running tool as defined

in Caim15, further conprising: 24 WO 2008/ 076189
WOEHS9391887/ 023792 a | ocki ng' ring adj ust ment PRELUS2007/023792

threaded to the | ocking nenber. 17. A running tool as

def i geskking' thq 5@1&§tmé’m(?ﬁﬁ'tm'ehbéd lt@fH@ IREkIfB TheMmber.

includes a collar with a plurality of
circunferentially secured collet heads to lock 5 the
| ocki ng. menber to the mandrel. 18. A nethod of | ocking
a slip of ,a downhole tool. in reduced di anete
posi {T'on ArHANTGAPhES ERENEAH1 Claio 5 WRPThHiéulogkizg member
sel ectively relea3|n% the slip to nove radially
insludgsral coliarawitleia plugality oh menﬁaﬂppfdﬂlb' sedusely callettheads to lock
tubular in 10 the well bore, conprising: providing a
theslodkiaf mMembegteathehmandlel.passage; provi ding a | ocking
device axially secured relative to the mandrel for
retaining the slip in the reducing di aneter position
whi | e running the tool |nto the well bore;

e oA [ oATmPREHY bidiS = sl Q‘i@eﬁ%&@“e@sﬁa&gﬁﬁ@@?ﬂ%ﬁ’ylameter

openi ng the hydraulic port when the tool is to be

paﬁ ’r‘rﬂ&%’g’%”mgsfhﬁth% intashwel bore andnealectivel @lﬁ%ﬁmg the slip
pressure applied through the hydraulic port to unlock

ta meveoeadially cdwarktoaadet pbsitior andesurpopt & tboalytwithin 20tubular in
reduced dianeter position to nove to the set position,

thESwelfbBRY, lRethpmsirtlef i ned in Caim 18, further
conpri si ng:

providing a mandrel having a through passage;

providing a locking device axially secured relative to the mandrel for
retaining the slip in the reducing diameter position while running the tool into the
well bore;

retaining a hydraulic port closed within the mandrel as the tool is run into
the wellbore and selectively opening the hydraulic port when the tool is to be set:
and

moving a piston in response to mandrel internal pressure applied through

the hydraulic port to unlock the locking device and release the slip from the

reduced diameter position to move to the set position.

19. A method as defined in Claim 18, further comprising:
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25 WD 2008/ 076189 PCT/ US2007/ 023792 di sengagi ng the

retrievable portion of the tool fromthe supported
WESMPN7HI89r esponse to piston movenent. 20. A nBFRAF2YL/023792
defined in Caim19, wherein a rel easing nenber 5

Contdi%ﬁéadiﬁ%%@ rétfieeaisle orfidA Bf ﬁ@tﬂo‘?‘i’roﬁ?tﬁ@@uﬁm@body in
to release the retrievable portion of the tool from

're%g’gn%d?fﬁil’s[oq]dm%gg*engl. A nethod as defined in Caim

eérconprising: axially securing a rel easing
sl eeve to the mandrel, the rel easing sleeve 10
i ncluding a recess for receiving the rel easi ng nenber
when in the coll apsed position. 22. A downhol e too
as d&d.i nedl mathadaasm defineghisr Eilaimpl8yiwheatginaal igdsing member
devi ce conprises: 15 axially securing a | ocking nenber

5 comttdetsindo @ govei dxidllyesetuned ¢b the mandesietot retedss the retrievable
novenent of the | ocking nmenber prior to axial novenent

P ioh Bf thePicdl #Bm %@&We@im an unl ocking groove in

e piston to receive 'a portion of the |ocking device
in response to axial novenent of the piston. 20 23. A
nmet hod as defined in Claim18, further conprising: 26
WO 2008/ 076189 PCT/ US2007/ 023792 Providing,a_locking
devi¢k adf Rethedasifafingd|ip&laigeR(), ivphensP@PEsiNghe

axially securing a releasing sleeve to the mandrel, the releasing sleeve
10 including a recess for receiving the releasing member when in the collapsed

position.

22. A downhole tool as defined in Claim 18, wherein providing a locking
device comprises:

15 axially securing a locking member within a groove in the mandrel to
prevent axial movement of the locking member prior to axial movemerit of the
piston; and

providing an unlocking groove in the piston to receive a portion of the
locking device in response to axial movement of the piston.

20

23. A method as defined in €laim 18, further comprising:
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surface relative to the mandrel to position the

| ocki ng device within the groove in a mandrel. 24.
WR 248 He%as defined in Caim?21, further conpll’l(:érf%‘mm””
provi ding an adjustable nut for adjusting the axial

posi Erd?/"dlﬁé a h@clﬂﬁ%; S fce %Gfd&%heh?'n@l | SefedtRelyntdvRaBRsS at the
in the releasing sTeeve.
surface relative to the mandrel to position the locking device within the groove in

a mandrel.
24. A method as defined in Claim 21, further comprising:

providing an adjustable nut for adjusting the axial position of the release

member relative to the recess in the releasing sleeve.
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