OPEN/ CLOSE OUTLET | NTERNAL HYDRAULI C DEVI CE [ 0001] This section is intended
to introduce the reader to various aspects of art [hat may be related to
vari ous awpeoimiad7st he present invention, which are desecirhsdooansiios
claimed below. This discussion is believed to be hel pful in providing the
reader with background information to facilitate a better understandi ng of
the various aspects of the present invention. Accordingly, it should be
understood that these statenents are to be read in this light, and not as

adm ssions of prj rk. | rof ound effect
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on oil and natural gas are ubiquitous. For instance, oil and natural gas
are used for fuel in a wide variety of vehicles, such as cars, airplanes,
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resource i s discovered below the surface of the earth, drilling and
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of a desir resource. Further, such systens gener I nc a wel | head
assenbl yshdirio bghinasireihot heatribsststdeinenexanedotisdreaths skisvight, eaidiassenbl i es
may include a.w.de variety of conponents, such as various casings, valves,
f1 uid coﬁ%ﬁ??@?gimﬁfif‘@rl%&e, that control drilling and/or extraction
operations. . Additionall

) , such wel |l head assenblies y also includ
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natural gas are genérally exfracte rom

ubiquitous. For instance, oil and natural gas are used for fuel in a wide variety of
vehicles, such as cars, airplanes, boats, and the like. Further, ol and natural gas
are frequently used o heat homes during winter, to generate electricity, and to

manufacture an astonishing array of everyday products.

166031  In order to meet the demand for such natural resources, companies
often invest significant amounts of time and money in searching for and
extracting oil, natural gas, and other sublerransan resources from the sarth.
Particularly, once a desired resource is discoverad below the surface of the earth,
drilling and production systems are often employed 10 access and exiract the
resource. These systems may be located onshore or offshore depending on the
iocation of a desired resource. Further, such systems generally include a
welihead assembly through which the resource is extracted. These wellhead
assemblies may include a wide variety of components, such as various casings,
valves, fluid conduils, and the like, that control driling and/or extraction
operations. Additionally, such welihead assemblies may also include
components, such as an isolating mandrel (ffrac mandrel”) and/or fracturing tree,

to facilitate a fraciuring process.



fissures or other cavities forned in various subterranean rock fornmations
or strata. A fracturing process (i.e., "frac" process) nay be used to
creat e onwoaniommszsman- made fractures in a rock formati eor/use@l/osdiaz such
that a connection can be made with a nunber of these pre-existing fissures
and cavities. In [his manner, the fracturing process enables oil, gas, or
the like to flowfrommultiple pre existing fissures and cavities to the
wel | via_t man: made fractures, Sych fracturin rocesses tynpically
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[0005] Aqdda&s BRBHHR oalfieQ kb @Rediid VAZRE dUhiSYeibAPRR% hanbEHBLCstrn8, or

nmore | ower-rated conponents fromthe fracturing pressure. The frac nandrel
i s typi calftactinmgeptosdseitehi Hiran” posaese maydbawsédheadreadsenbdloy nasrd i ncl udes a
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via the flzdidvipassReanainf ikaaepthexibime iskirag apHCeeRRs| In Gaaphaied, the
frac mandrel and other fracturi nP conponents may be renmoved fromthe

wel | headthgsieraipnigg perrgsaddieblasnall, gapodiuiee ithe tedivpoemt vLltipicpreas a
Chr!Stn@§Sﬁﬁ€ﬁ%iwgg%ng?xﬁﬁﬁg%sqhégmma%aﬁ%%ﬁ%ﬁh%ag%%%%ﬁke;h%ﬁ%h frac’ wells
may i ncl ude relatively "hi'gh préssures, such tha e pressure’in the well
may becofrecticing bk gledses aldiosf mciberinjiputmg adgivaf intdehd walitafdrngibl uid into
the well. To continue punping fracturing fluid into the well, it may be
desi r abl ®&gMEHBKECBIESt he pressure, |owering the pressure in the well.
[0007] Various features, aspects, and advantages of the present invention
wi || becBi@5het thebrannturdelds @iiwmhaiiive T slctowmsny i@dselplecana@ssmarption is
read wit f n ' L our [ e ike.characters
e o T el e

bl ock di ggicity thadtdd Wiish abes & e peslibbagxksatbhoms istemsinpaggor dance
wi th an enbodi nent of the present invention; [0009!1 FIG 2 depicts a
cr oss- seb#yinn agfuig pﬁé$$9%@’=§§§€ﬁmtﬁ‘8ﬁm§yﬁ$(ﬁ§§e§lt e lower-rated

components from the pressure of the fracturing fluid injected into the well via the
fluid passageway. Once the fracturing process is completed, the frac mandrel
and other fracturing components may be removed from the wellhead assembly,
and additional production components, such as a “Christmas tree,” may be

coupled to the assembly.

106063 These “frac” wells may include relatively high pressures, such that the
pressure in the well may become too high to allow further pumping of the
fracturing fluid into the well. To continue pumping fracturing fluid into the well, it

may be desirable to choke off the pressure, lowering the pressure in the well.

BRIEF DESCRIPTION OF THE DRAWINGS

1060771 Various fealures, aspects, and advantages of the present invention will
become beller undersiood when the following detailed description is read with
reference o the accompanying figures in which like characiers represent like

parts throughout the figures, wherein:

(08081  FIG. 1is a block diagram that illusirates a mineral extraclion sysiem in

accordance with an embodiment of the present invention;



extraction systemw th an unl ocked hydraulic adapter in accordance with an
enbodi nent of the present invention; [0010] FIG 3 depicts a cross-section
of a wel IWeadiozaszably of a mneral extraction system wpCh/us20000rE03
hydraul i c adapter in accordance with an enbodi nent of the present
invention; [001 1] FIG 4 depicts a cross-section of a well head assenbly of
a mneral extraction systemw th a hydraulic adapter having a retracted

sl eeve i or C i th an enbodi nment, of e present. invention. FIG 5
dep ot DOBEGes FBCE Binis AT pretty selumiisedpSsShbiats MTPhet | on
syst em Wekihs AicRYsauh i ASR0RRKDBA YL BG AR BMhRNGS Acebieayes WiliagE Or dance
with an enbodi nent of the present invention; [0013] FIG 6 1s a close-up
vi ew of ambedtiei afthe beedeydinagntionadapter of FIGS. 2-5 along line 6-6 in
accordance wth an enbodi nent of the present invention; [0014] FIG 7 is a

cross-seffiiéh ofFiEl Gdwpitiakenosd-aagidn oka delthead assembbnde mitdrahn

enmbodi nent. of . the present invention; .J]0015] FIG 8 |s a cross-section of a
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hydraul i gradapk&t: dith@esalHaneenbih an enbodi ment of the present
invention; [0016] FIG "9 depicts a cross-section of a well head assenbly of

a mnera r agt;~0 V] Y ' 2 ance with
' embodi Ol o Ena LS IO B B ARG BT & PRRRELEC T on of
a wel | headragmpeyisieofwitn arhperalic extpae thaengy stteatbagisrgedn hydraul i c
adapter with a manusl Iocgi Egﬁrrgc? nismin accordance with an enbodi ment of
the pres@rRCTFRYEHYHERT &H ‘3% 1o FIRPreBent ©VENEPHck di agram of a process
for operation a hydraulic adapter in a mneral extraction systemin

accor dan®14i t h Fils. ErfsintHrerirost-seRliopples vietiheay aasewRlYDHE BANIEDEDESCRI PTI ON

OF SPEC g%t%%@%%h a hydraulic adapter having an extended slesve in

accordance with an embodiment of the present invention;

160131  FIG. 6is a close-up view of a section of the hydraulic adapter of FIGS.

2-5 along line 6-6 in accordance with an embodiment of the present invention;

00141 FIG. 7 is a cross-section of FIG. 6 taken along line 7-7 in accordance

with an embodiment of the present invention;

(00151 FIG. 8 is a cross-section of a wellhaad assambly of a mineral
extraction sysiem depicling removal of a hydraulic adapter in accordance with an

smbodiment of the present invention;

1001861  FIG. 9 depicts a cross-section of a wellhead assambly of a mineral
exiraction system having a backpressure valve in accordance with an

embodiment of the prasent invention;

00171  FIG. 10 depicts a cross-seclion of a wellthead assembly of a mineral
extraction sysiem having a hydraulic adapter with a2 manual locking mechanism

in accordance with an embodiment of the present invention; and
00181 FIG. 11 is a block diagram of a process for operation a hydraulic
adapler in a mineral exitraction system in accordance with an embodiment of the

present invention.



[ 0019] One or nore specific enbodinents of the present invention wll be
descri bed bel ow. These described enbodi nents are only exenplary of the
present iwoentooam7ddditionally, in an effort to provi dePaTasR@9H60193
description of these exenplary enbodi nents, all features of an actual

i npl ementati on may not be described in the specification it should be
appreciated that in the devel opnent of any such actual inplenentation, as

accr o) orBErNE EpIRaat B3 e e G ARRIMERES Tl C' Goal & - such as
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vary fromoné inplenentation to another. Mreover it should be appreciated
t hat suctiescridbeddialprentcstfomstringghtnbseiroonisl arg cndexeémplacpnbte ng, but
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present invention, the articles "a, ' "an," "the," and "said" are intended

to mean Phgeseeskindhe spaeifisptipnr 8 sbpuithes epprasiisd thénti@ ms " conpri sing, "
i nel udi " " P P . he ir iyve. t there
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use of "pafedt fbottam implabexatibn-dpelkiv, deddichy anisabeonsdofc tdidseaterns is
made for conveni ence but_does not require_any particular orientation of the
conponent’§ 34SHPETS GRacHiGo Bl chrgR EBBEATREE" 8YSIeRE 8t t echni que
i ncl ude 8}@%@&&!@5%@@ a%%ﬂ@egx‘%,h@ﬁiicﬁ‘?%f\? FrftH o' {S?érﬁeﬁifaﬁ&ﬁ?? anothes.
above-nmentioned chall enges of rellievi'ng pressure during operation o
fract ur i Migrepmas e shomddaameealatekthmctchr Sysigmelssipiragirided | n greater
detail bel ow, the, discl os‘ed.en‘%gﬁi rren(%s [ nﬁ(l Lgde\ sn adaFt er havi ng a,
hydr aul | EHNPIPX VAP &GNSHREE DA O Ih RTS8 PY 2dOUIVAtBESTRIEE R4 1 ock
ring. Thgesheever RioreReA%RaAUBRANE $br 1858 of ofih ARG KIPRES, IhObeRbdier
corrponentﬁlh_n g V\;/el | head assenbly, and provide for

of this disclosure.

(00207  When introducing elements of various embodiments of the present
invention, the articles "a,” “an,” “the,” and “said” are intended o mean that there
are one or more of the slements. The terms “comprising,” “including,” and
*having” are inlended o be inclusive and mean that there may be additional

55 85

glements other than the listed elemenis. Moreover, the use of “top,” "bottom,”

FNY

“‘above,” “below,” and variations of these terms is made for convenience, but

does not require any particular orientation of the components.

(86211 Certain exemplary embodiments of the present technique include a
system and method that addresses one or more of the above-mentioned
challenges of relieving pressure during operation of fracturing process in a
mineral extraction system. As explained in greater detail below, the disclosed
embodiments include an adapter having a hydraulically activated slesve and a
hydraulically aclivated internal lock ring. The slesve may engage a mandrel {a.q.,
a frac mandrel) or other component in a wellhead assembly, and provide for
hydraulic movemaent of the mandrel. The lock ring may be aclivated o secure

the adapter {0 the wellhead assembly, locking the adapter and the mandrel to

prevent undesired axial movement. In other embodiments, an adapter may



hydraul i c novenent of the mandrel. The lock ring may be activated to secure
the adapter to the well head assenbly, |ocking the adapter and the mandrel
to prevenwountedis’ed axi al novenent in other enbodi ment CTaAM2@dAp1I183
mayi ncl ude a bydraulically activated sleeve and a nmanual | y acti vated

| ocki ng mechani sm such as a recess configured to receive tie-down screws.
In each of these enbodi nents, the adapter is configured to provide a range
of axial, npvenent  of .t mandre] while unted within t i i head
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or configured to inject substances into the earth. In sone enbodi nents, the
m neral @asEckeBicsy Shiemn tie adeplefmaah geable(seijptiveprespiradeloapst en) or
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wel | head 12 to the well 16. 3] The well head 12 typi Calb’:%i i ncludes multiple
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wi th the, welloh6nsa expml e pLiemeld head 2, peneraldy o poldes bedi s,

val ves an eal’s at’’rou pr oduce posit 14,

provi de freredrdgulraddmg cpriesineatd, thd htnevel bxitfticangisprroviode ldral-based
injection of chemcals into the well-bore 20 (down- i

( hole). in the
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wherein the well 16 includes a welthead hub 18 and a well-bore 20. The
wellhead hub 18 generally includes a large diameter hub that is disposed at the
termination of the well-bore 20. The wellhead hub 18 provides for the connection
of the wellhead 12 {o the well 16.

(80231 The welthead 12 typically includes muitiple componentis that control
and requlate aclivities and condilions associaled with the well 16. For example,
the wellhead 12 generally includes bodies, valves and seals that route produced
minerals from the mineral deposit 14, provide for regulating pressure in the well
16, and provide for the injection of chemicals into the well-bore 20 {down-hole}.
in the illustrated embodiment, the wellhead 12 includes what is colloguially
referred to as a Christmas tree 22 (hereinafter, a tree), a tubing spool 24, a
casing spool 25, and a hanger 26 {e.qg., a tubing hanger or a casing hanger).
The system 10 may include other devices that are coupled to the welthead 12,
and devices that are used to assemble and control various components of the
wellhead 12. For example, in the illustrated embodiment, the system 10 includes
a tool 28 suspended from a drill string 30. In certain embodiments, the ool 28

includes a running tool that is lowered {e.q., run} from an offshore vessel o the



casi ng spool 25, and a hanger 26 (e.g., a tubing hanger or a casing
hanger). The system 10 may i ncl ude ot her devices that are coupled to the
wel | head W@,208xmd43¥8vi ces that are used to assenbl e and ®OmWUSE0IWSFIDOUS
conponents of the wellhead 12. For exanple, in the illustrated enbodi nent,
the system 10 i ncludes a tool 28 suspended froma drill string 30. In
certain enbodi nents, the tool 28 includes a running tool that is | owered
an_ of f to the [or the well|head 12.
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ot her supporting device. | ] The tree 22 generally includes a variety of
f1 ow pat Wslliteadgyls vibor exrie vadihes suppatinggevicend controls for operating the
wel | 16. For instance, the tree 22 may include a frame [hat is disposed

about a [02d]bodyhe taed PBwcheoly inciidas ensrieandf! fal padis feugt bergsit he tree 22

ma rovide fluid co nication with t wel 6,. For example, the tree 22
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into the , the injectio various chem-als into the well 16
(down- hotie) valwad. thethier Kbe egriheay providedludd estnastiertichrwith thewakt| | 16

(e.g.. o] nd natural. gas regul at ed d-foyt ed vi he tree 22.
tor % ot L 207 eRE Pl und B P eR Bt e b 2 S The e b e R i
t! ed baCf@rk@n@ﬂ@:@fﬂ &mmgr%&mr@ﬁ @zcﬁﬁe@ ﬁ]@'iﬁserﬁéﬁ@f&m@lkéﬂ ,Br@duced
mnerals flowfromthe well 16 to the manifold via the well head 12 and/ or

t he treeh2mdseforaiosbe el Huted injecikhl pioiarpusrchenyealgentpdbe vali Bs. A
bl owout RISYEALRL 4BOR: kel MTBhcR! SIS ALt ol HGToPTe fe Tk of the

tree 22 as a ‘sepdrat’e ey consri st

val ves, #&nd hibngs! gnd reonbe obSuibRdoaey antie®ivla thgdsse BE. Sbharsiddad, chd rom
exiting the well 1 n the event of an unintentional release of pressure or an
over pr es$8f d ZdBAYPEI TGN PIgDigBumpR ariblieiling el inliehpadh Be’thg” base for the

tree 22., lﬁ@!‘aﬁ@ﬁtls}’sué??& LURLAEIEPARkorfndis, HRGuOL: WRRY SRR §d N @
Su surface

nodul ar ea or
well 16 o the manifold via the wellhead 12 and/or the tree 22 before being routed

to shipping or storage faciliies. A blowout preventer (BOP) 31 may also be
included, sither as a part of the ree 22 or as a separaie device. The BOP may
consist of a variety of valves, fillings and conirols to prevent oil, gas, or other fluid
from exiling the well in the event of an unintentional release of pressure or an

overpressure condition,

160257  The tubing spool 24 provides a base for the tree 22. Typically, the
tubing spoot 24 is one of many componenis in a modular subsea or surface
mineral extraction system 10 that is run from an offshore vessel or surface
system. The tubing spool 24 includes a tubing spool bore 34. The tubing spool
bore 34 connecis {e.g., enables fluid communicalion between) the tree bore 32
and the well 16. Thus, the tbing spool bore 34 may provide access {0 the well
bore 20 for variocus completion and worker procedures. For example,
components can be run down to the wellhead 12 and disposed in the Wbing
spool bore 34 to seal-off the well bore 20, 1o inject chemicals down-hole, to

suspend tools down-hole, 1o retrieve tools down-hole, and the like.



m neral extraction system 10 that is run froman offshore vessel or surface
system The tubing spool 24 includes a tubing spool bore 34. The tubing
spool borwo2diocamstects (e.g., enables fluid conmuni cati eoThstewsen)19s he tree
bore 32 and the well 16. Thus, the tubing spool bore 34 may provi de access
to the well bore 20 for various conpletion and worker procedures. For
exanpl e, conponents can be run down to the well head 12 and di sposed in the

t ubi l..b 34 t | 20, i nj ect . chem cal
tonn. hot 0265 St werecingum thre e tll g fontan PR G nol 6. “and t he
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pressures. For exanple the well bore may 1 nclude pressures that exceed
10, 000 pduRas m:emdsqmmeuammhm)) ihamme&féééd)w?m@nﬁsw thaigdom [ hat
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regul ate the flow and pressures of uids in various bores and channel s
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wthin t ead 1 0 secure casing he wel |

bore 20, egnsttion premde. F@abstahos, thgdﬁtmﬂat@d bangeaks (d.9), dubm@mnqai
injections, and the like. The hanger 26 .includes a hanger bore 38 that

extends Phrstigth "EREST énbiicaby @%@%ﬁéﬁﬁé}m 565 Walloetthde b SepwerHaing
communt ¢ah4 SRy [ShsbBFANIR! MY SRPR0rLRS LrthoAltBuLS, BB PRI SRR, Pressures

in the bores may manl ough t not
r egul at edontf@0RK, ohehﬁmiﬁmjei:ﬁi@mndrtb@ iaBﬁ Tﬁaedfem@m%am@ddm\d Haogked in the
t ubi ng s ooI
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extracti @&ﬂmﬂ%n%tﬁ e @BPL S 506!’@3@ra%@%Hé%@eiﬂﬁ&efin\sres%fésﬂﬁ the
fracturing process, the fracturing fluid nay be punped through the nandrel

into thethrebdres @0 el 3 resumanifpsidbsnuugbsthaayelhead i if oot figglated. cont i nue
punping fluid into the well 18. In such an
(0027} A fraciuring mandrel 36 is often seated and locked in the tubing spool

24 1o isolate other components of the wellhead from the fracturing pressure.
Similar sealing devices may be used throughout mineral extraction systems 10 o
regulate fluid pressures and flows. During the fracturing process, the fracturing
fluid may be pumped through the mandrel into the well 16. As a resull, pressures
may become too high to continue pumping fluid into the well 16. In such an
instance, it may be desirable 1o relieve some of the pressure from the well
through the tubing spool 24, without removing the mandrel 36, to ensure safe
isolation of other welthead components. Additionally, it is desirable to maintain
the blowout preventer 31 to ensure safety of the mineral extraction system during
such an operation, yet have the ability to safely manipulate the frac mandrel 36
inside the tubing spool 24.

(00281 FIG. 2 depicts a cross-section of the wellhead assembly 12 having a
hydraulic adapter 40 in accordance with an smbodiment of the present invention.
The hydraulic adapler 40 is disposed between the tubing spool 24 and an
adapter flange 42. The adapter flange 42 may couple the tubing spool 1o the

blowout preventer 31, the "Christmas” tree 22, or any other components included



instance, it may be desirable to relieve sonme of the pressure fromthe well
t hrough the tubing spool 24, without renoving the nandrel 38. to ensure
saf e i solwbi20m/#378t her wel | head conmponents. Additi onal IPgT/ustomwssaesi r abl e
to maintain the bl owout preventer 3 1 to ensure safety of the m neral
extraction systemduring such an operation, yet have the ability to safely
mani pul ate the frac mandrel 38 inside the tubing spool 24. [0028] FiG 2

depicts a gross.section of e || head assenbl 2 havin draulic
Sdopter BOTPRbEaRaEE TN 15 dNeeHBOa SHeRl Ao wiboh DeaRE DSt “The
hydr aul i g-adameetardGids pdishRass Between the tubing spool 24 and an adapter
fl ange 42. The adapter PI ange 42 may couple the tubing spool to the bl owut

prevente , t N .St " . \VANe r ] s includedin
t he wel | ;@eg%g%asfteyr;%éfsg?%%;a Eﬁ’get %@%B%ﬁ 0 o %% Cfofr?iitgpgéﬁeig a % : %%Tée 44,

t i e- downceoreis idBie axthgiudihcpassages widihand £58e[l029F. Astidescri bed above,
t he tubing, spool 2 efines. a bore 34 that connects to the casing further

down t hePUEPEREY HSGEI S EAoTGT i CBABU REE OF Heor g9 P8 Tgener al |y
concent r g 30Utk £0aX5alaN 4d)eR 1HERERARI BXD0B%horAMUNRI higal e 54 and
56 seal the central passage bore 34, the hydraul |§ ao(l)apt er 40,” and the

t ubi ng spdaiep4l, Thethsl Wbimpssaded. haside Sascagepidvndebcrepsvide t he bore
34 and the interjot of.the tubing.spool 24, . Gener Y. annular seals 60 and
32 ceal  Praisged b8 bafshanpdh e aER e Tuinl PR e s N ERER IR e
mandr el 381k SOHHVEL kBa@ianzdRHNghPesitd Henty Bpddlaty. the mandrel 36 is

di sposed inside the tubing spool 24 to block off the side passages 48 and

50. As inone Ve, I at.d te 210 |
desi 1 abl Dol cnoke ol 7 EdRL G PBETARIONAR panT TAERETIOT SoBERR b
appr eci ateddral B8 isidikpasassagjds 48 el Sponedd toeblodkipfidide sbleviadasagesr ot her

bl ed of £0 BRBSRUrES M et ARRAP P IE ae PHO RS THGRITR oCTRTBRe ¢ he si de
gg;lsggggcﬁéﬁrﬁﬂ@t&@n@@a@@&%@kém tleogkigthRyaddaensmndr els @ mnd seal ed by
appreciated, the side passages 48 and 50 may be coupled to valves or other
fluid-flow components via the flanges 64 and 68, enabling an operator to bleed
off pressure. If the mandrel 36 is in the running position, the side passages 48

and 50 are generally blocked by the mandrel 36 and sealed by seals 68.

16631} The adapter 40 includes various components to engage the mandrel
36, to manipulate the mandrel 36, and to lock and seal the adapter 40 to the
wellhead assembly 12, The adapter 40 may disposed inside a body 68 coupled
to the tubing spool 24 via the flange 44. The adapter 40 includes a moveable
sleave 70 {2.g., annular piston) disposed around a generally tubular interior body
71 and having one or more pins 72 configured to engage a recass on the
mandrel 36, as discussed further below. In one embodiment, the pins 72 may
engage a generally “J-shaped” recess in the mandrel 36, such that the adapter
40 may be generally inserted and rotated into engagement with the mandrel 36.

160327 The moveable sleeve 70 and/or the body 71 includes one or more
seals 74 {e.g., annular seals) to generally seal the slesve 70 against the tubing
spool 24 or other component of the wellhead assembly 12. The adapier 40 also

includes a stationary sleeve 75, providing an abulment for the moveable sleeve



[ 0031] The adapter 40 includes various conmponents to engage the mandrel 38.
to mani pul ate the mandrel 36, and to | ock and seal the adapter 40 to the
wel | head wezerniiy3782. The adapter 40 may di sposed i nsi deca/usea/o88@9zoupl ed
to the tubing spool 24 via the flange 44. The adapter 40 includes a
noveabl e sl eeve 70 (e.g., annul ar piston) disposed around a generally
tubular interior body 7 1 and having one or nore pins 72 configured to

. h dre|. 36, dj d f her belqw. |
cbad mfd WTERANG! K SHRgoSHgags ESyEhEA e SeHaTbE oY LEss i n i he
mandrel  38sre8kigdl HHthd f@nﬁ%ﬁﬁcﬁiar%@ie{égéé%%&%ﬁ%&émehi@ﬁhb%@e@éd rotated

into engagenent wth the nmandrel 3 The noveabl e sl eeve 70 and/ or

t he bodyrefativel indhadiei-greeromavermens ehlls Meveeablg. sleamnllll.abusisgl s) to
general ly seal, the sl eeve 70 inst the tubin ool 24 or. other, conponent
of the EFIHER dadnfin e SRBCARY SR t® o SF e e d T Tignary

sl eeve 7&e AMMibddMOTAL sahidrz@nticbot 7Ehasampaiiseosd eenRf@svbRT 1 @ a

"retracted” position, as described further below It should be appreciated
t hat t hegergraily sealtiheféatipnanesigeve éf agansidhedving spoef 24.he sl eeve rel ative
to the fluid-driven novenent of the noveable sleeve 70. During assenbly or
i nst al | afdf@3] t Ndesadaptendt pissl iveded Bnmppahecgoved 76havotcs éxbkinnd [ he
adapt er . .The stationary ,sleeve 75 al.so.includes one or 1o seals 77 to
qenoral | {55 BmTastabs Tt aoE: Beldofu dshM ey Thedt Gulra SRgen D1, [ 0039)
The adapggiy 40:hal Spgi@ciMdeRcRd BB8HIP 80TBNEe (RliRaYH BEsémbRCIY I TR 78. As
descri bed further below, the lock ring 78 maé(engage a recess 80 on the

body of tpRershgpiait Aonchdesckmpteakigayréon 80 (e g tarw Uy pisleadaadgenbl y 12.

The uppe /8 . lLncl ~ j (s .al» pi ston)
ana o o SeRGRT orfith B3R GGG oERER BBl B8 GutSeRorafRh
"st at i ongsfyrsporhientienedfans dostidroy4rentiveto tHaghpgriven riidvaredkttdfviget o t he
fluid-driven novenent of the noveabl e portion 82 During assenbly or

i nst al | abicBRAbIRPATAR PendtyiNSortsesiCiB#" My bdioRofEdsIBRONTY R8T Ao t he
adapter g b@"ﬁo%@@%rr 5%%%@%&0%%&?2&#%@@% ﬁﬁ%gﬁ%}@?‘%&@ﬂ%ﬁ??b%ciﬁ&@és 88 to

seal the portions agal ns
one or more annular seals 86 to seal the portions 82 and 84 against the wellhead
assembly 12 and the interior body 71. The moveable portion 82 may include a
beveled edge 88 that engages the lock ring 78 when the moveabls portion 80

moves, as described further below.

106341 The adapter 40 may include one or more hydraulic ports to provide for
the application of hydraulic pressure to move the moveable sleave 70 and the
moveable portion 82. To manipulats the moveable siseve 70, the adapter 40
may include a first hydraulic port 90 and a second hydraulic port 92. The
hydraulic port 90 connects {o g first passage 94 extending through the body 68 of
the adapler 40 and connecling with a first chamber 86. As illusiraled, the first
chamber 96 is an annular chamber defined between the stationary sleeve 75 and
the moveable sleeve 70. The second hydraulic port 82 connecis to a second
passage 98 extending through the body 89 of the adapter 40 and connecling with
a second chamber 100. The second chamber 100 is an annular chamber

defined belween the moveable sleeve 70 and the interior body 71.



assenbly 12 and the interior body 7 1. The noveable portion 82 may include
a bevel ed edge 88 that engages the |lock ring 78 when the noveabl e portion
80 noves,weoneres’sbed further bel ow. [0034] The adapt ercaQisowy/050183 ude one
or nore hydraulic ports to provide for the application of hydraulic
pressure to nove the noveabl e sl eeve 70 and the noveabl e portion 82. To
mani pul ate the noveabl e sl eeve 70, the adapter 40 may include a first

hydr aul t d. d h 2. Th h d t 90
connoct stBB) 1 PRl aRe QIS oo Bk e sBle8b 7B Bhe. adapt er
40 and coaneek 1O ﬁq%ixﬁieféaﬁﬁrtd SRABDR! p 98 108%d & WRlHRhREauldBof 109t

chanber 98 1s an annul ar chanber” defi ned between the stationary sleeve 75
and the hbe &zl by@ﬁeéwgamdﬁm‘ar’@@mca Hydr pafsiagepdt eggndiognbcught o a

connoct | 16 tore o EeGR AR aR 2ash SR W G 368 U Aot ar

chanber gt (ﬂ%ﬁhtﬂﬁt’i\m@ drhgnmmyeatdrebsl @R ditbiandntihe stibethopotsedy 7
1.[0035] To mani pul ate the novable portion 82 of the upper segnent 78. the

adapt er 49 apdyhe ﬁé@“ﬁ@@%%%@ﬂcﬁ@@dﬁﬁ&lﬁp@f ﬁ@@ﬂ‘embiﬁa%ﬂﬂaiﬁbd% Wdraul i c
port 104hy%;ﬁﬁhé g%&ﬁ@gy{g%@% a;ta #’fq&hﬁﬁoﬁx&%@eﬁcﬁ%{aﬁaﬁ Cg%rragj R%ﬁ@%%?#%

ext endi ng rou ARECE ng-w athird

chanber 298¢ thﬂﬁ@démerd()@h&rdwme&% mﬁh@ﬁo@:ﬁmﬂmﬁmmmd@fdm&d bet ween
the stationary portion 84 and the noveable portion 82 of the upper segment

76. Si mi FRAMHEF { heis BupbRVRY ghamPet dpbied @gﬁ*’%@@dﬁ%"?ﬁ% PPEI B¢ B‘éss?]tge
110 t Hgit? it M}é t 40 t t

Lour?)ﬁ gﬁ@ng’g)rér%f% g%%ourt h :g%rﬁ)bbagﬁ. ?g g[l annﬁrarcgﬂgﬁgelr nge:‘Mi neda
bet een, g7 SR AT 20,8, Pl oS SSATRIAN CF BBk DR T O

| ock ri ngaZ%Behied hiagratihd pdrthsmrzmd th@ fparth HdZz@inddrhe04 ot abwhiyedr aul i ¢ port
104 will now be described. In the iock ri n% 78 is _shown in an
£

" uni ock edeSGHET |56r$iGTﬁetheé@Rk F*Pﬁ&gﬁg S?@‘*"’(ﬂ‘li@@rﬁ‘gé@w FoResiHenr dBBss 80 of
the body 60 of 18 ALMURIec*om the recess 80 of the body 69 of the adapter 40.

The lock ring 78 moves in a generally radial direction in response to engagement
with the beveled edge 88 of the moveable portion 82. The moveable portion 82
generally moves in an axial direction in response (o fiuid pressure (e.g., Hgquid or
gas) in the third chamber 108 and the fourth chamber 112.

180371 To move the lock ring 78 {0 a “locked” position and lock the adapler 40
to the wellhead assembly 12, hydraulic pressure may be applied o the third
hydraulic port 102. The third chamber 108 receives pressure from the third
hydrautlic port 102, generally expanding the chamber 108 and causing the
moveable portion 82 1o move in a generally axial direction indicated by arrow 114.
As shown in FIG. 3, the moveable portion 82 moves uniil it engages the lock ring
78, pushing the lock ring in a generally radial direction indicated by arrow 116.
The lock ring 78 moves in the generally radial direction 116 until it engages the
recess 80 of the body of the adapier 40. Once the fock ring 78 is engaged with
the recess 80, the adapter 40 is locked against the body 69, preventing axial
movement of the adapter 40. As also depicted in FIG. 3, the third hydraulic
chamber 108 is shown in an expanded state, as a result of the hydraulic pressure

applied to the third hydraulic port 102.

10



The lock ring 78 noves in a generally radial direction in response to
engagenent with the bevel ed edge 88 of the noveable portion 82. The
noveabl e worvioon4H8 general ly noves in an axial directi ®@aTius20009panse t o
fluid pressure (e.g., liquid or gas) in the third chanmber 108 and the
fourth chanber 112. [0037] To nove the lock ring 78 to a "l ocked" position
and | ock the adapter 40 to the wellhead assenbly 12, hydraulic pressure may

be appli t thir raul i ort .102. The | rd c anbe 108 receives
ot easur elREH | 1 TRIPA KA £ BOrt “Ta5cKGhrmatshion Ak PARGK HEF t he chanber
108 and Q%bﬂgﬁti%a%wﬁ?%ﬁu&%@y% 8otk (BOME féﬂﬁ?‘hﬁ@r@%ﬁ@bb% 4 al

direction indicated by arrow 114. shown in 3, the noveabl e portion

82 m)vesTimlfcisiMh thanbayés2 r&kmes\lfebacwehbu@ fren ibaéatawnﬁgixm@uisogzksriﬁﬂéb ina
gener al ié ra_dIi dlrr&?ct |ton #)cat];ig § arrow 16 Th il oc ri%g 78 noves
in the g8n&TalY ey O PRETPER ! 13 8 -G 865%\3% t REREESE 80 of the
body of #heecaslanieierdib; a@mréd&@nha@@élﬁai@drtgf d8olySt 1@NgRgLthovbbist igtitecess
80, the adapter 40 is |1 ocked against the b %869 preventing axial novenent

of the atidptatesspdialysindil dslisRngagesdns log g 88, removing e el applies! chanber

38& | oa” PO Oy FRe BT baes 54801 BR8P o SRRl RIEE 75 o
"unl otkedickpds) ¥R omvardn yind gekedsdtie raﬁkapﬁ%cn@@ ihyidetd beapoassa.e may be

applled to the fourth hydraulic port 10 The fourth chamber 112 receives
pr essur eUH! é"r’:ﬁf*?‘ﬁ@ﬁ?gﬁ?ﬁf‘ﬁ FRGRT Y Péﬂ“ﬁoﬁ"?dﬂ@@h@gwfﬁl 14 ex Jatslery the
chanber i |, rally

axi al di %gtzﬁgﬁ] L%ﬁﬂ?é%e@%?gy%@{fg%ﬁj tﬂ@ﬁgé%&é ?%’Rﬁ%rétdlégﬁerggﬁﬁoves

axi al | y unibcked,te.di, §ergages aahaaﬁ foock betweprv8ie ac@nbmi#@ahbéhé bnde, appiied by

t he bevel dede 8 t hat hes the lack ri 78 i.n general |l y radi al
directi ofi" Ov”f’ﬁﬁ%xlfgl?“?‘fer‘i%er%@%ﬁ%%éga?ﬁr%ﬁe ’%ea%ﬁ“é eldymré@ él' Sﬁﬁaaltoé’%fi on

i ndi cat eglydrgy ¢ 69%1%9112'@ bhoviad :r@hﬁ%&ﬁéﬁ&sd 5hes IACL S ilhet he body of
the adapter 40. As illustrated in 2, once the lock ring 78 di sengages
Wwith thehy@feah@psﬁssumep@dam@ethi‘ioun‘th hydtcodkeadrt 4., there is no radial

force between the adapter 40 and the body,
108381  As slso shown in FIG. 3, to secure the mandre! 36 in the tubing spool

24, the screws 406 may be inserted into recesses 113 of the mandrel 36. The
engagement between the screws 46 and the recesses 113 secure the mandrel
36, preventing movement of the mandrel 36 that may be caused by high
pressure in the well 16, The lip of the screws 46 and the recesses 113 may be
any suitable topography o provide for secure engagement between the screws

46 and the recessas 113,

(00401 FIGS. 4 and 5, depict operation of the moveable sleeve 70 via the first
hydraulic port 90 and the second hydraulic port 92, As shown in FIG. 4, the
moveable sleeve 70 is in a “retracted” position, such that the mandrel 36 is also
retracted and exposing the side passages 48 and 50 to the bore 34 of the tubing
spoot 24, In an embodiment, 1o secure the adapter 40 and allow movement of
the moveable sleeve 70, the adapler 40 may first be locked into place via
hydraulic actuation of the lock ring 78 as described above in FIGS. 2and 3. As
shown in FIG. §, the moveable sleeve 70 is in an "exiended” position, such that
the mandrel 36 blocks the side passages 48 and 50. This position may be used

11



al l owi ng axi al novenent of the adapter 40. As depicted in FIG 2 , the
fourth hydraulic chanber 112 is shown in an expanded state, as a result of
t he hydr awbi2e1pmexsure applied to the fourth hydraulic portusi@4/05410939] As
also shown in FIG 3 to secure [he mandrel 36 in the tubing spool 24, the
screws 48 may be inserted into recesses 113 of the mandrel 36. The
engagenent between the screws 46 and the recesses 113 secure the mandrel

or e our ST PREOREINS D8 RIS BRFoD 1 Qe m R Tarml EREA G L0 113 may

be any sgiztabl 60009 R0EY the ridRbOe: s 1ReRMI §gengagenent between t he
screws 48 and the recessées 113. [0040] FIGS. 4 and 5, depict operation of

the move 4%;5' e@fé‘*ggé@e%ijﬂ@ sﬁ&ﬁzeﬁ(ﬁeﬁhﬁ'@%‘?ﬁ %Hléx%i%tcti&gir?ﬂgpbggﬁ %c‘?.cong

hydraul it port 9 shown 1n t he noveabl e Sl eeve s in
"retract#gdd ppessitre da.g. digekd bhads tdpetisdnditied it hydrallisore®’ ant ése and

ing the sjd d 50 to the b 34 of the, tubing | 24,
T an crBUAHORCTaRE SOt gPe THECHBAR: BIOVRSDITCRYT O OV EnErHaGRat o
moveabl e,sdigqy er1¢0.4)the~2d2iRN8E 404 (Fs@?g\%eb %?&%Qaré g, Bl %ﬁ@éé/d a

f the | 78 as SCri n F . 2 and 3

hydraulic actuation'o ock ring ed above i
As sholanthieriir§ igidrayiia et ROV ddisl forsstliepnbe780 racdivesapretenteeihdadhe positi on,

such th drel. 36 bl the sid 8 and 50. Thi it
may be oUBH AR ePR T A8 PRET O CHC T GOBe BLR CHAHPGH pr essur o
fracturi pgvbhignd oMie MevRsBetbdly TUghineN e JHaBE RhaBflv indiealdiepye! | 16.

[ 0041] The noveabl e sl eeve 70 noves in an axial direction in response to
fluid pregsyred el g conmemiics @rhgay)veaplt sledve é0tiaéhd mandrehdfr walthe port 90

and the REANRNIERUILE 0K 1n iR (TRYe e AR e FRge T from

"retract position t’0 an xt ende 10 5), fluid

pr essur erraeyrd Séaipphe etretiod bendialistindiygieauly srrporit2004s $hewhiim FtGchanber
98 receives pressure fromthe first hydraulic port 90 eneral | y. expandi ng

Lhe chantbérmBBOEhdocapErng (BRicae! RUPENRtN B he e sobAb POCKP dew IR0 n t ho
di recti op genetald ¥nd BE' G&1 8 Bown in FIG. 5, the first chamber 96 is in an

expanded siate in response to the fluid pressure applied through the first
hydraulic port 80.

188421 To move the moveable sleeve 70 from the “extended” position (FIG. 5)
to a “retracted” position {(FIG. 4) and retract the mandrel 38 to open side
passages 48 and 50, fluid pressure {e.q., liquid or gas) may be applied to the
second hydraulic port 92, As illustrated in FIG. 4, Fluid pressure applied to the
second hydraulic port 82 may flow through the second passage 88, through one
or more internal passages 124, and into the second chamber 100. The second
chamber 100 receives pressure from the second hydraulic port 82, generally
axpanding the chamber 100 and causing movement of the moveable sleeve 70
in an axial direction generally indicated by the arrow 120 (see FIG. 4). The
moveable sleeve 70 moves in an axial direclion until abutting the stationary
sleeve 75, The expanded second chamber 100 is also lustrated in FIG. 4. The
connection 1o the mandrel 36 provided by the pins of the sleeve 70 results in the
mandrel 36 also moving in the axial direction generally indicaled by arrow 126.
in this "retracted position,” the mandrel 36 provides access o the side passages

48 and 50, enables pressure (o be released through the side passages 48 and

12



arrow 122. The connection of the noveable sleeve 70 to the mandrel 36 via
the pins 72 translates the axiai novenent to the mandrel 36. al so noving

t he mandrwb 288/11m878he direction generally indicated by acrasd2®s01ss shown
in FIG 5, the mandrel 36 noves in the axial direction until the mandrel 38
bl ocks the side passages 48 and 50. As also shown in FIG 5, the first
chanber 96 is in an expanded state in response to the fluid pressure

i ed h the fi dr aul i 1 90. [0042] T th bl
Poeve 760t RodRbksobbEhadick BaiB BAvideRd s #0 seorBIGEkLd © posi ti on
(FI G 4) r@odafigh @Ctrotdi® 1@ BdESler 46 drfl PBRArS BEGRATRAIBTRand 50, fluid

pressure (e.d., liquid or gas) may be applied to the second hydraulic port
92. As i {linirgy epeedonmf BreGslegve 7Bl anddmpnesy Bite Agpliorealivt os v Senonin

hydr aul i ort, 92 ma ow t hrough the second,passa t-hr ough one or
nore int ggﬁ‘aé{’ t?)%_??éeg‘j%%gé%y eér}%aq%nﬁegegﬁ%s 325835*QCW§%E$%?00.1%he second
chanbe_r &Qﬁsé%@ﬁﬂ%ﬁa@ﬁﬁé%r&iriﬁmd he ssegenRdn ydrauddisd pekiich2, general | y
expandi ng the chanber 100 and causi ng novenent of the noveable sleeve 70 in

an axi al P@iveEEERg onlagBeRRIaN of il BenetriBf ahe rasiiow apehigbdsessiee 4). The

moveabl e, sl aeye 10, IRYES1d AR Al o JLISR AOR NI Lo ARULLING Hhere

stationafy sleeve e ‘expan sécond cha S al'so |

in FIG 4ny silihgbic anneebplontd pravite: ferdegle SGgqueovddaedilyet biee pémsisof t he
sleeve 70 results in the mandrel 36 also noving in the axial direction
gener al | 96 PREIIBAFEPHFSdrPow 128. In this "retracted position." the mandrel
36 provides access to the side passages 48 and 50, enables pressure to be

rel easedidMedugliibhé dinids padlesyes virlBY ghasectiaaJantddéous ajona ke Btk ring
75 Provi 5, BeSAE I ASSHEEAEKLNITRERBN! SILLR.P" PhERlENE dapter 40

and mandr rom axial™ novenent peration’o 70 and

mandr el 36FICAdHukthen dkkiratsashalesgagbownt bhitd feede 70t Serrensdd8sany
engage recesses 115 of the mandrel 36. The recesses 115 al |l oqw the mandrel

f
36 to beA8EBANEN MGt Retedtiiad L et dsesid 16§ Ss gri8vhtiergaasicaPondvenent  of
the mandggl; 38,28n8a8&RHK 104 oYY DR Y 8SSHMERY inserted and moved to

fock the sleave 70, and thus the adapter 40, to the mandre! 38.

100447 FIG. 7 is a cross seclion of the recess 130 taken along line 7-7 of FIG
8. As iHlustrated in one embodiment, the recess 130 may be a generally "J-
shaped” recess having an opening 132 and an inner cavity 134. To engage the
adapter 40 with the mandrel 36, the pins 72 may be inserted axially into the
opening 132 of the recess 130 as indicated by arrows 131, rolated along the J-
shape as indicated by arrow 133, and moved axially into the inner cavity 134 as
indicated by arrow 135, To remove the adapter 40 from the mandrel 36, the pins
72 may be generally moved from the inner cavily 134 {o the opening 132, and
then out through the opening 132 in a reverse series of movemants. As
mentioned above, the adapter 40 may be engaged with the mandrel 36 prior o
the insertion of the mandrel 36 into the welihead assembly 12, or may be
engaged to the mandrel 36 after the mandrel 36 is already inserted in the

wellhead assembly 12.

(004571 FIG. 8 Hlustrales removal of the adapter 40 in accordance with an
embodiment of the present invention. To remove the adapter 40, the mandrel 36

13



conditions in the well 16. The tip of the screws 48 and the recesses 115
may be any suitabl e topography to provide for secure engagenent between the
screws 4o6wendiohessecesses 115. FiG 8 depicts a cl ose- epTMisetn9mbo1as secti on
128 of FiG 5 along line 8 6 in accordance with an enbodi nent of the
present invention. The close-up viewof FIG 6 further illustrates the
engagenment of the sleeve 70 with the mandrel 36. As shown in FIG 6. the

pins 72 en e.a reces secur agenent,
Phe” pi s ey ShicuEnar 4ot Hin S e G0 aRasHaR it SRt GosTBEVES 70 and
thus thegagdapleraitile sh@ﬁ@@%'@{&dﬁeéuc%%ha{@x%%bn&a‘e@:%ﬁ%ié&s%hérs%es section of
the recess 130 taken along line 7-7 illustrated in one

enbodi mepessages 4Seers 0130 mrﬁbmeaﬁ@@deeiaﬂa ilhe' U%@@m@creweéﬁsmha%eng an

opening 1 nne cavit To en e th wi th the
mandr el §er§:?ﬁgm8ug %99 68&95@{9%%3&%89%% veie L:%;)B{lt%l ng 132 of the
recess 13@naselizndi D@l g dowratdrons 4b63dnsurd @i{;ahﬁﬂad@éi(ﬂmsstsﬁ%uﬂébéi@@e as

i ndi cated by arrow 133, and noved axially into the inner cavity 134 as

i ndi cat edniBpkiagtbaataster#6. r erove t he adapter 40 fromthe mandrel 36, the
pins 72 may be generally noved fromthe inner cavity 134 to the opening
132, and{G34éh ouio temravrginetdumpbpeti, e 18X ding 38 ieieresieddrimessfrenovenent s.

As ti d wi 36 i
0o the | Paad G o tEnRARl S o s en R i B S 6 by b
engaged §i@eh é’fﬂfﬂﬁé@é 1864kt tHeamand sl ti%ﬁadjéptélr f@@@ﬁdy bé‘%\ﬁ&@ﬂ in the
wel | head assenbly 12. [0045] FiG 8 illustrates renoval of the adapter 40

i n accor #it@ahihanpian ‘endoengada from hReepres &Ml daneswibed almyerenove t he

posr 1 onf S RaTaR: IR P iron b8 e BYEH ks e Frent LB o
such t hathet\heiirmancdelonddy HRacksat hes ﬁigudmzpasmmm& 4ANdThO adipisseure the

mandrel 36 the ti e-down screws 46 _nay be inserted through the tubing spool
24 to en@@@'é an @g\;’@n'&{egdﬁgn i?@w&fh@%assembiy 12 by removing the adapter

40 in the axial direction generally indicated by arrow 144,

(00471 FIG. 9 Hlustrales operation of the mandrel 36 with a backpressure

valve 146 (BPVY) in accordance with an embodiment of the present invention.
Diuring the operation of the components of the welthead assembly 12, such as
the operation of the mandrel 36 or the adapter 40, a backpressure valve 146 may
he inserted into the mandrel 36. The backpressure valve 146 may be inserted
through the adapier 40 into the mandrel 36, or may be inserted inlo the mandrel
36 after removal of the adapter 40, or the adapier 40 and the body 68. The
backpressure valve 146 provides addilional prolection against pressure in the
well 16, allowing safe removal of the adapter flange 42 and/or any components
coupled 1o the tubing spool 24 via the flange 42, such as the BOP 31, the tree 22,

aic.

100487 FIG. 10 iHlustrates an adapter 150 having a manual locking mechanism
152 in accordance with an embodiment of the present invention. The adapter
150 is substantially the same as the previous embodiment illustrated above in
FIGS. 2-8 except for the manual locking mechanism 152, The left hand side of
FIG. 10 depicts the mandrel 36 in an “extended” position, and the right hand side

14



mandrel 36. The tie-down screws 46 ensure the mandrel 36 is secure before
unl ocki ng the adapter 40. [0046] To renove the adapter 40, the lock ring 78
i s retracwedowima4yysessure applied to the fourth hydraul PCTASRE09DOM9RS
descri bed above in FIGS. 2 and 3 . To disengage the adapter 40 fromthe
mandrel 38, the adapter 40 may be noved such that the pins 72 di sengage
fromthe recess 130, as described above in FIGS. 6 and 7. The adapter 40

may be r |ev d, vi. t ool nsert t he, wel | head  as ly 12
1o’ grab SHelGdp delisrne Rerndigpie i AT PRl daation 4 FRYVE Ao S G emoved
fromt hethb'm%tm%wdég Dol EIRYI &Jé"ﬁi@ﬁ\%@%ﬁg G(j@ tﬁé kBeqai al
direction generally indicated by arrow 144. [0047] Fi | lustrates

oper at i o8 afa e onpingrélt, 36 deisctibed Bhokpr Egébﬁre tiv@rwemke ﬁ%‘&o@ 164

accor dance 'th an errbogi nt ofE t he P’iﬁﬁ 5 i hve tﬁo EDurlﬂg @

oper at i o\ %W&V%%%i?oﬂ R VSRR SRE SO P ASUICREH TEY T Re
oper at i omaz@het BeninRndetlbodment @é’@rs@@éme%@FE@SM@?‘@F@S&%@W@EY@ 146 may
be inserted into the mandrel 36. The backpressure val ve 146 be inserted

t hr ough mwmaa@mw@spmeﬁ shevergnslpirnaw slepvanty b %’iha@é&m@ ¥nto the
mandr el %ii@@g%{ner&%}éﬂl rec?: €§ ‘E%Q%Bhﬁéurég c}o%c‘éo Q?irggfﬁe (%r@lli?@ QH\Q/nt he body

69. The b pressure val ve °F provi |t|on I'on” agal nst

pr essur esdrawkshsorefdr d&8im@ikl mvdamgmﬂmmﬁnmeaﬁeceésweﬁam e belaiade 42
and/ or any conponents coupled to the tubing sPooI 24 via the f|ange 42,

such as ®R@MBERd g7 fave Fﬁ@ytqﬁé%" SpogIEREY i G B W@awfﬁmﬁﬁﬁﬁ“ﬁ%@ an
adapt er &?)Qggpaagﬁ]&geéggq@qu t%&ﬁéld&&ﬂ]’%ﬁ@% A9 152 in accordance with an

enbodi nmen sent 1 nvention adapt er 150 is substantially the

sane as re | cept for

t he mnu%ﬁ%ﬁggckﬂﬁg ?%%8% ggéb éf Cleef; ﬂh g?hgcgbﬁp@%ﬁgﬁepi cts the
mandr el 382 itheai-dowt eoaed’ 1501y mnmc-;@rt@dﬁdfte d b@:ﬁy 1hia@dtm gdenficFiG 10
depicts the mandrel 36 in a "retracted own_ in the FIG 10,

t he adaptCe?ngess ﬁd’?ﬁ%%esaﬁ%v@%h@“’é‘li%é@%fﬁ%ﬁaﬁ%%ﬁeé@a@e@@t HE: Highdr el

moveable sleeve 154 may be moved to an extended position via the first
hydraulic port 158, and the engagement of the screws 166 with the stationary
sleegve 162 locks the adapter 150 to the wellhead assembly 12 to prevent axial
movement of the adapter 150 during movement of the sleeve 154, As also
described above, the mandrel 36 may be secured by engagement of the screws

46 with the recesses 113.

(60501  Similarly, as shown in the right hand side 174 of FiG. 10, the slesve
154 of the adapter 150 may be moved {0 a “retracted” position via the second
hydraulic port 160, retracting the mandrel 36 and exposing the side passages 48
and 50. Again, the engagement of the tie-down screws 166 of the manual
focking mechanism 152 prevenis movement of the adapter 150 during movement
of the sleeve 156 or exposure of the mandrel 36 or bore 34 of the tubing spool 24
to high pressure conditions. As also described above, the mandrel may be
secured against pressure in the well 16 by engagement of the screws 46 with the
recesses 115, To remove the adapter 150, the tie-down screws 166 may be
retracted from engagement with the stationary sleave 162 so that the slationary
slegve 162 of the adapter 150 is free to move in an axial direction. The adapler

150 may removed in the manner described above in FIG. &
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36 via one or pins 158, as described above. Further, the noveabl e sleeve
154 may be noved via a first hydraulic port 158 and a second hydraulic port
180 in a wannavo1si7i | ar t o enbodi nent descri bed above i RCEIUSS0945@0E 5. In
contrast to the enbodi nent descri bed above a stationary sleeve 162 of the
adapter 40 includes one or nore recesses 184 configured to receive one or
nore tie-down screws 168. For exanple, in an enbodi nent, the recesses 164

be bgyel ed, d h to f litat
T e e TS S e rb SRR BB L o s
[0049] T@elinck é&é‘erﬁﬂ?pﬁtﬁhaﬂ-ﬁa‘%iu%s%@%@aﬂ& 4endTRIHRb el RCK N mechani sm

152, the tie-down screws 186 may be inserted into a body 170 of the adapter
40 to engagﬁdaihr@% wEb esseybagumenisf Eropresent tivenliaft Dheing iedaliaa7al of FI G

. th | d ded h
fhrst ny Rl oty Tan R reuoaE Sntte Al HE PR R R ek ho
st at i onag @és%@«my 162000528 hecrdapines QLR éheival Iheadzagssmll y 12 to

prevent axial novement of the adapter 150 during novenent of the sleeve
154. As ahdgdaeissdipedy dbdveassrenbigd dredoredesertipn idodeeuraieny engagerment of

the scre r t hand
oi do. 174 Do RV (21t Y REGTREER aflinartiR a8 ity b S IR hePhpnief EE
"retract egéiptpogd &ﬁh&ﬂb&'ﬂ@:k@ﬂeﬁ‘ﬁaﬁmﬂdg rwégmréltc timtmrdﬁ@m;"am&t pactiong t he
mandrel 36 and exposing the side pas 50. Agai n, the engagenent

of the tfed @8%@@&%9\@%8@%?8l(iP\a@dﬁ’&ﬁﬁgl A“@@I@%H@Yn@cﬁ%ﬂ? @mWﬁ“Bﬁﬁvent s
movenent , of dépfega‘l@éﬁ?%%rb%ﬁg ﬁi{{ ‘i'ht egﬂpa‘{%?ﬁ‘r&ﬁ?m%rt%g%ﬁ n Lel@ 1gxposure

of the man 6 or g Spoo h pressure
condi t i oas degdsritedcsabalesioritibed labove, the nmandrel may be secur ed agai nst
pressure in [he well 16 by engagenment of the screws 48 with the recesses
115. To [o@seve tAimraclaptienict30.is tduket| gredidwncsisicahsevkOR) oashcamidmbr act ed

o e T e Edehcblis HE TR BoR o hiosk 108! A GestBe ™™™
above, extending the moveable sleeve 70 also extends the mandrel 36, blocking
the side passages 48 and 50. As discussed above, the mandrel 36 may be
secured via the screws 46 and the recesses 113 The fracturing process may
then be performed by pumping fracturing fluid through the mandrel 36 (block

208}, resulling in increased pressures in the well 16.

186531  To prevent backpressure up through the wellhead assembly 12, a
backpressure valve 146 may be insertad through the adapter 40 into the mandrel
36 {(block 210). As described above, after the fracturing process it may be
desirable to release some of the pressure from the well 16 so that fracturing fluid
may continue 1o be pumped inio the well 16 through the mandrel 36. To allow
access (o the side passages 48 and 50, the moveable sleeve 70 of the adapter
40 may be retracted via the fourth hydraulic port 82 (block 212), refracting the
mandrel 36. As discussed above, the mandrel 36 may be secured via the screws
486 and the recesses 115, With the mandrel 36 in a relracted position, the side
passages 48 and 50 of the tubing spool 24 are accessible {0 the bore 34 of the
tubing spoot 24, The pressure inside the well 16 may be released through
operation of valves or other equipment coupled to the side passages 48 and 50
{block 214).
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sl eeve 162 of the adapter 150 is free to nove in an axial direction. The
adapter 150 may renoved in the manner described above in FIG 8.[0051] HG
11 depi ctwoanmoamnydi nrent of a process 200 for operati ngraTwsbkédepsmonssenbl y
12 that Includes the adapter 40 and mandrel 36 in accordance with an

enbodi mrent of the present invention. During operation of the well head
assenbly 12 the adapt er 40 and mandrel 36 may be inserted into [he assenbly

12 (bl to the tub | _24. Th | 46 and
adaét or Ly 63 isleumin. s et BT o REG TR i et Bos el y
or t@&qt?&@ﬁtrﬁbvé‘rﬁ%eﬁ{‘@f rﬁéﬂéﬂa’e@bﬁ%@oﬁ@é iBfdoNBREbShiReRHALR) V. The

adapt er 40 may be | ocked by applying pressure to"the third hydraulic port
102 and swgabicig thadubiogkpriohdgd tBe(dilvorialdiog remake eonatliofeids in sorre

enbodi rrents ocked through nmanual, insertign

e downPecrdhs 458480 4d SPrTRleV Rl0E Thskie M GoTOB8BPIRTEEE B adapt or
40 is |0§4@@dab§bhﬁ>mﬁﬁﬁé ef Hleegyt€P40br e, @ﬂﬁ%@[ﬁ&&oﬁ@&bi@%i@@lﬁewed vi a
the first hé@/aul ic port 90§&bl ock 206). As described above, extending the

nmoveabl e@R] dw/@orgableqwrist SadeeyHe ﬂ%ﬁﬁtﬂf ben3estops o Mkidiignpfe @del passages
48 and S0 A di sshssedhAhoyS, 1He, TRATES) 30 IBY, b, sesuEedoviAdhe sorews
per

46 and t fecesses ract uring pr Ceéss may orred by

punpi ng £y aay wuitaigefmhatithrtidrmosgih a@mraapﬂrﬁihe&ﬁfe(sblc@&km@@%tc resulting in
i ncreased pressures in the well 16. [0053] To prevent backpressure up

through tdesspel Wapadirsiseadlion Ady R HBRSBhrvak veodidEatiiry iRl | nserted
t hrough the adapter 40 into the rrandrel 6 (block 210). As described above,

after thelleradyaiiirng. ppocbe smhodmgnischaredigatbsliown by evanelesomeedt t he

f b
Do THELTAGA beteppR Rt le e Akt SaKaEPLMAE ) Phe o1 e
passagesudderattddofat teenmmvieabbeiaigereed ® bé iahm@dadam: erridiareyrhe

retracted via the fourth hydraulic port 92 (block 212), retracting the
mandr el BECIOA8d giFetiRs e WBYRON {e Wﬁaﬁﬁlm%f‘%ﬁ@“@ee%@&%%@ 8 t he

SCIrews  aiternatives falling within the spirit and scope of the invention as defined by the

following appended claims.
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46 and the recesses 115. Wth the mandrel 36 in a retracted position, the
si de passages 48 and 50 of the tubing spool 24 are accessible to the bore
34 of thewpubiong4xpool 24. The pressure inside the well pté/usagoobsoipel eased
t hrough operation of valves or other equi pnent coupled to the side passages
48 and 50 (bl ock 214).[0054] As described above, the disclosed enbodi nents
enable fluid pressure controll ed novenent of mandrel 38 along a limted
range while generally nounted in the tubing spool 24, thereby enabling
remote control of side passages 48 and 50 to selectively relieve pressure.

I n sone €uBéddisments, the noveabl e conponents of the adapter 40 or 150, such
as the noveabl e sl eeve 70 and the noveabl e portion 82, may be fluid-driven
pi stons. Additionally, any of the conponents of the adapter 40 or 150 may
secured fo thé fairbkprigen adapler I8 RN eIR) <SR %Hen QHRERBRICOMPISINGR as t hreads

adhesi ves, %Ci'éf:k'rﬂ%%a\%ga 5&8%?% Wiyd rﬁo?&%ehf‘?’e‘%@hh&?e@ﬁ nga?%?e‘é% tible

to various nodiTi cati ons atl ve TOorns S have

been showhelyin Gy raafialesagploe movehtenids eunfigseans chgyge badriisesegelted in
detail her However, 1t should be un&erstood th the jinvention is not

|
't endedwell i PoRPEEAY BN REOFEPTRCLPRT o IBPRE AR BeoteITRecher the
| nvent | ofyfBoh@aaLs ki ABYLEERAL] AR%qcpA ugkents, and al ternat i ves

falling within the spirit and scope o vention as defined by the
fol I owi ng appemircablasivsyd haminglan dxidr iange cﬁdamﬁﬁnemmsaomam@mfimd

extracti on equi nt. onpri.sin | ock rin n r adi al

oot SitsSHoh SiReRe o R R i Farndi eCimg VSt Bsoriaurdh By &R & e B ovenent
i's Confiﬁi@E@%dQ}@@m%@@%dﬂhm%tv@eéﬁb'm@%w&%Qtsecéﬂé engagemnment
of the lock ring with the wellhead conponent bl ocks axial novenent of the

adapt er ; p@#idom noveabl e sl eeve having an axi al range of novement responsive
to fluid pressure, wherein the axial range of novenent is configured to
nove a mandrel disposed in the well head conponent between a first position

and a segond PRsistibeRr of claim 1, comprising a first annular piston having ancther
axial range of movement responsive o fluid pressure, wherein the other axial
range of movement is configured o induce the radial range of movement of the

fock ring.

3. The adapter of claim 2, comprising fluid chambers on opposite sides of the

first annular piston, and control ports leading to each of the fluid chambers.

4. The adapter of claim 1, wherein the moveable sleeve comprises a second

annular piston having the axial range of movement responsive 1o fluid pressure.

5. The adapter of claim 4, comprising fluid chambers on opposite sides of the

second annular piston, and control ports leading to each of the fluid chambers.

. The adapter of claim 1, wherein the first position opens ong or more side

passages of the wellhead component to a bore of the wellhead component.
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2 . The adapter of claiml. conprising a first annular piston having

anot her axial range of novenent responsive to fluid pressure, wherein the
ot her axivb 2nemge37ef novenent is configured to induce tireTradecalosoiange of
nmovenent of the lock ring. 3 . The adapter of claim2 , conprising fluid
chanbers on opposite sides of the first annular piston, and control ports
| eading to each of the fluid chanbers. 4 . The adapter of claim1, wherein

t he noveabl e eeve conprj ses, a .seco annul ar pi st avi ng the axi al
ange of TrovelRREIRREROREITE b TE B Ee80R otk oh Had SR LR 08 o1 ai m 4
conpri si 8gefdadkda BRI St RPRAB &SR IHES a%oré'&#tﬁ&ﬁf%ﬂﬁ%e?@”u' ar piston,

and control ports |eading to each of the fluid chanbers. The adapter of
claim 1, cavhporeém.t he first position opens one or nore side passages of the
wel i head conponent to a bore of the well head conponent.7 . The adapter of
claim1l1, wherein the second position blocks one or nore side passages of

the wel | pead Tospaneny of R hai@ehfthbhadetdeash BOMRABANGE th8 lockThe
adapter of claim1, wherein [he radial range of novenent of [he | ock ring

i ncl udesriag Maudes alirdradiahgegefol reverrennt N st fadkal digglian idreseenben in
r esponseyf a bl [Sh b L ARSSYLiAPPRLAHC! & d LESIn Fhamen,jand a second

radi al range o enent” i d secon rection 1nrespohse to a

second fiigvdrpnessasecappradid diccoionds oxsbathhanber secodherfrRiihptdwuta r st and
second radial directions are opposite fromone another, 9 . The adapter of
cl ai m 8 RS 0 e toVEBPe perPisinR AR Ry dsaqonstadial direrkige 6t

novenment . j fd LSt Lalidirection in response to the first fluid pressure
o 8 érﬁ.o@éﬁéih%‘. ( . respe . P!
to nove tﬂﬁl%béi?toct ring itnthe first radial direction, and a second axi al

range of novenent in a second axial direction in response to the second
fluid prgssurg to nove the lock ring.in the second radial direction. 10.
The. adapber  of Nt PFRIES SHAGITEI ORI ELABT S SHI4 PEHORAITEBErS $Ffer od
edge CoONfdr@dr §UnbPeRBERES FReakiBFHiIrdRS: in response to the first fluid pressure
to move the lock ring in the first radial direction, and a second axial range of
movement in a second axial direction in response to the second fluid pressure {o

move the lock ring in the second radial direction.

10.  The adapter of claim 9, wherein the moveable portion comprises a tapered
edge configured to engage the fock ring.

11.  The adapter of claim 1, wherein the axdal range of movement of the
moveable sleeve includes a first axial range of movement in a first axial direction
in response to a first fluid pressure applied (o a first chamber, and a second axial
range of movement in a second axial direclion in response {0 a second fluid
pressure applied to a second chamber, wherein the first and second axial

directions are opposite from one another.

12.  The adapter of claim 1, comprising one or more pins configured {o couple

the moveable sleeve to the mandrel.

13. Afluid-driven adapter for a mineral extraction equipment, comprising:
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11. The adapter of claim11, wherein the axial range of novenent of the
noveabl e sl eeve includes a first axial range of novenent in a first axial
di recti orwonoreaprase to a first fluid pressure appliedpco/s2dmnsiioxhanber,
and a second axial range of novenent in a second axial direction in
response to a second fluid pressure applied to a second chanber, wherein
the first and second axial directions are opposite fromone another. 12.

The adapter of claim1, conprising one or re pi,ns configured to couple
{he noveabl e S1680ENS P RaN 28 & Mo BT RS e BaeRet or o
m neral gxkfASkhaRgeHehPIRRE I0SOPRS H6AG: K08 RhvEMESR: bOFK iRt BAY engage

a stationary sleeve of the adapter wherei n engagenent of the | ock pins
bl ocks axi al avweesie sibevbeontipywedrip raeut a moviEabliepsiebives selifibglired to

rovenent CoRPLeABES £6 44k blERbe iR BN Aok M g0RRR e liekeve  moves

t he mandpgbrdigtivesvaablel SéeROFINVE A RthrRIrsiataRdapeslirtkt otsitiddandize adapt er
of claim 13, wherein the first position opens one or nore side passages of

t he wel | BReNCCMRdient to a bore of the well head conponent. 15. The adapter
of claim14. wherein the second position bl ocks one or nore side passages
of the well head conponent froma bore of the well head conponent. 18. The
adapter of. cl @hawtidptaraeckin 1hevhmeeahbdirsleeudreopd sescanpirskiiz novabl e
inafirst axial directjon in response to a first fluid pressure applied to
a first PPeRagesipRIvedhead FRPPONENH® JPothe! Hrsv IR eFiEHREBY- in a second
axial direction in response to a second fluid pressure applied to a second
fluid chanber on a second side of [he piston, wherein the first and second
si des ar &50ppbke Bespeomi clemaifotieneinliie s&coed boditioh bbpeksatniangr mong ner a

extract) anSYSLem. ST Sd, Lecel ¥ing (LU G BUSRRULRINILP 2N adapter

component.

16.  The adapter of claim 13, wherein the moveable sleeve comprises a piston
movable in a first axial direction in response to a first fluid pressure applied o a
first fluid chamber on a first side of the piston, and movable in a8 second axial
direction in response {0 a second fluid pressure applied 1o a second fluid
chamber on a second side of the piston, wherain the first and second sides are

opposite from one ancther.

17. A method of operating a mineral extraction system, comprising:

receiving fluid pressure into an adapter having fluid-control of a mandrel
disposed in a welthead component; and

moving a sleeve of the adapter to impart movement of the mandrel along
an axial range of movement in response to the fluid pressure, wherein the axial
range of movement comprises a first position and a second position, the mandrsl
closes one or more passages in the first position, and the mandrel opens one or

more passages in the second position.
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di sposed in a well head conponent; and noving a sleeve of the adapter to

i npart novenent of the mandrel along an axial range of novenent in response
to the flwbdaopreasszare, wherein the axial range of novenmpot/UseompNEEES a
first position and a second position the mandrel closes one or nore
passages in [he first position, and the nmandrel opens one or nore passages
in the second position.18. The nethod of claim 17, wherein noving the

sl eeve c ri ses dr{vin ?n an9ulﬁr pi st on c%upled to the nagdnel. 19. The
met hod of ®cl ai M€ Wn%r‘?%‘ﬁhén‘f’ RGN MY A UEP IR s SR ses SYINESR chanber
on a firghnahdgisRn £0%i8d 8N F8nBias the sleeve fromthe first position to
the second position; and receiving fluid pressure in a second chanber on a
second side of the sleeve to bias the sieeve fromthe second position to
the first,position., 20. .The hod of .claim 17, conprising |ocking or
unlockinggthe*éﬁgﬁﬁg?gﬁfF%”pgﬁ{ﬁﬂﬁﬁﬁ@ﬁ@“conponent in response to fluid
pressure. 2 liecERendBliaqdeodureliaizmrdOchatheseds frockdaef cRMELEeR recei ving
fluid pressure in a first chanber on a first side of a piston to bias the
pi st on i biag the slsevapiicn tee fist poelon §o ithf aREontbvesiemt: alock ringin a
first radial dicentd anolnbosgelioekad asibion, Andsunhacking qompri ses
receiving fluird pressure I'n"a 'second chanber on a Sécond si'de of the piston
to bias tibevpisbhas the skaedand thxsatogt pesitibom the fikppstitiopvenent of the
lock ring in a second radial direction into an unl ocked position. 22. The
met hod of claim 20, conprising receiving one or nore lock pins with a

stati ona pott, i | ol g pi ns

Bl ocks. oy al oy ned of B Sy Ui UTAARRIRE, ] adety K

conpri si thg welleiad cgnpotrad kn pegsssedoVald/gragsatiee.t he mandrel . 24. A net hod
of operating a well head assenbly, conprising:

21, The method of claim 20, wherein:

locking comprises receiving fluid pressure in a first chamber on a first side
of a piston to bias the piston in a first axial direction {o impart movement of a lock
ring in a first radial direction into a locked position; and

unlocking comprises receiving fluid pressure in a second chamber on a
second side of the piston to bias the piston in a second axial direction to impart

movement of the lock ring in a second radial direction info an unlocked position.

22.  The method of claim 20, comprising receiving one or more lock pins with a
stationary portion of the adapter, such that engagement of the lock pins blocks

axial movement of the adapter.

23, The method of claim 20, comprising receiving a back pressure valve into

the mandrel.
24. A method of operaling a wellhead assembly, comprising:

receiving fluid pressure into an adapter coupled t0 a mandrel disposed in

the wellhead assembly; and
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receiving fluid pressure into an adapter coupled to a mandrel disposed in
the wel |l head assenbly; andbydraulically noving a first piston of the
adapt er awvongioan4zsi al range of novenent to inpart a rascalusc@a®so1os
novenent of a lock ring to engage and di sengage [ he | ock ring between the
adapter and the well head assenbly; and 25. The nethod of claim 24,
conprising hydraulicaily noving a second piston of the adapter al ong

anot her axi al,  ran f novenen 0, | axj a venent of the ndrel to
open and- ol oskG3aLa VTG oo rlERS e Sty o M At RGBT cl ai m
24, CONDRicRbRrk kOWh Rt 8 ré&@%ﬁemgfen& bt ooy gt e weldfigadassendl y,
wherein the mandrel conprises afrac mandrel. 27. A syster “conprising: a
wel | headdiasseadt (he lack riag hednderthalbgppisednilihe helitesd headgmbisentl y; an

adapter conprising: a lock ring; a first piston; a first fluid chanber
configured to receive a first fluid pressure to drive the first piston in a

first axggl drreeddtnd b clirh\®, thehdrRRly Kyteulidhig rhovisd aragival pitbect i on
into a | ocked EOSI ti on between the adapter and the wel T head assenbly: a
second f g eHoew ANPYE edial sangRcel wevamestbninarupgapeysuestt o drive

the firs I, I, [ Lrectlion, to.dri . ock ring in a
second r%%%g%%ﬁ?‘lgg%(?%ﬁ&?%ﬁg ﬁg%e%ﬁsggégﬁwpg%%g%iﬂ{db&égﬁgﬁm{/he adapter and
t he wel | head assenbly; a second piston; a third fluid chanber configured to

receive a third flujd pressure to drjve the second piston in a third axial

directiof®to 4F¢ Wti‘ﬁ‘éoﬁrPW%&Pmpriﬁw%’f’ESS@s@WtHg%@ fHgn 3 @Ehtpen
posi tionypalatd ¥ed b NEh i LrRABPAIS kNP ie W IRRG assenbly; and

27. A system, comprising:
a wellhead assembly;
a frac mandrel disposed in the welthead assembly;
an adapler comprising:

a lock ring;

a first piston;

a first fluid chamber configured {o receive a first fluid pressure o
drive the first piston in a first axial direction to drive the lock ring in a first radial
direction into a locked position between the adapter and the wellhsad assembly;

a second fluid chamber configured o receive a second fuid
pressure to drive the first piston in a second axial direction {o drive the lock ring
in a second radial direction into an unlocked position between the adapier and
the wellhead assembily;

a second piston;

a third fluid chamber configured 1o receive a third fluid pressure to
drive the second piston in a third axial direction o drive the frac mandrel from a
closed position [0 an open position relative (o one or more passages in the
wellhead assembly; and

a fourth fluid chamber configured (o receive a fourth fluid pressure

to drive the second piston in a fourth axial direction to drive the frac mandrel from
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a fourth fluid chanber configured to receive a fourth fluid pressure to
drive the second piston in a fourth axial direction to drive the frac
mandr el fworehteiegzen position to the cl osed position relparivseomwosilbe one or
nore passages in the well head assenbly 28. The system of claim 27 wherein
the lock ring and the first piston conprise mating tapered surfaces. 29.
The system of claim 27, wherein the second piston and the frac mandrel are
coupl ed toget her vj.a in.and, J-sj.ot coupljng. 30. A syste conprising: a
wel | head MESGRHP9SIGH 14 Gie Satkis BPSHPR FUSREE I eriisnel IR Baseas&vly:  an
adapt er GRIPEiriRAGs@rmiiral ity of tie-down screws configured to |ock and
unl ock the adapter relative to the well head assenbly; a piston; a fluid
chanber configured to receive a first fluid pressure to drive the piston in

a first ial+direction,to. drive . the fra ndrel , fLro closed position to
2 open Sst TBnSvaral PLEAKS 26n Eneni e sRaLRuE e TREr Gl FoaR S entl v-
and a seggnfghipirddchambes. configured to receive a second fluid pressure to
drive the piston in a second axial direction to drive the frac nandrel from
t he open position to the closed position relative to the one or nore
passages,4n the, . Ly 3.1 T 2m. o 1 grein the
pi st on a%%“ thzﬁ? \ﬁg%jtlf’%ﬁg?%ﬁg?gwﬁg%ﬁﬁgf ? %%%{(Eéigmﬂ %“‘g{% \Jrq}‘(g% n?jpigl ot

coupl i ngare coupled together via a pin and J-slot coupling.

30, A system, comprising:
a wellhead assembiy;
a frac mandrel disposed in the welihead assembly;
an adapter comprising:

a plurality of tie-down screws configured o lock and unlock the
adapter relative 1o the wellhead assembly;

a piston,

a fluid chamber configured {o receive a first fluid pressure to drive
the piston in a first axial direclion to drive the frac mandrel from a closed position
to an open position relative to one or more passages in the wellhead assembly;
and

a second fluid chamber configured o receive a second fuid
pressure to drive the piston in a second axial direction o drive the frac mandre
from the open position to the closed position relative to the one or more

passages in the wellhead assembly.

31.  The system of claim 30, wherein the piston and the frac mandrel are

coupled together via a pin and J-slot coupling.
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