TUBI NG HANGER W TH | NTEGRAL ANNULUS SHUTOFF VALVE

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] Not
wa@ppiasi e. STATEMENT REGARDI NG FEDERALLY SPONSIOBREI08/061525

RESEARCH OR DEVELOPMENT [ 0002] Not applicable.

BACKGROUND Fi el d of the Invention [0003] The invention

relates generally to an annul us shutoff valve. Mire

par tHURING HANGER WITds BT EGRAEANN U LIUS| SHEFOFS VAL VE

annul us shutoff valve that seals one or nore annul us

flowoy ports. Still rmre particul arly, the present
i nventio q%%p (¢ h an
i ntegral r%%ﬁ% us SEL #ELB Igﬁﬁsea sl(gﬁée or

[000giD ot appighhls  f | owby ports in the tubing hanger, and is

enpl oyed to safely close off or isolate an annul ar

space bel ow the tubi ng hanger. Background of the

| nvent i STADOMENT REGARDING FERERAL. 1N SPANSORED used

to regul ate the [ ses, |iquids,

slurries, etc.) @#ﬁ%@ﬁ@%&iﬁ"a‘é@@%ﬂ&. ng, closing,
[000)F mﬁ%plﬁhﬁly obstructing the passage. Val ves are used

in hundreds of industrial, mlitary, comercial, and

even residential applications. Depending on the

application, the fail usgcRicROV&ID/ve may potential ly

result in undeS|rabIe consequences such as damage to
Ficld|pbthe asicatianof whi ch the valve is a part, an inability
[000&]o fh‘éQ%&ESn frélé’{ég ﬂ&g LR l'gtﬁllﬂlll?ishﬁluyo‘f{}iL Vdive. a%re articularly, the

gni f1 cant repa| ownt | ne expenses. 005]p A

pre&mtrmmntmy pelatof toval &mlulus shutpff selon ey Is¢atrdenrc qramre ahainfowby
port%e%{tl rﬁ%}%ggtjtlgdlgw ¥he§1r§sgxgtslﬁgen 4@1@65&? % aslhlﬁsg, mb?@vﬁ#ger%lth an
inteptal aﬂmutmwhmleffsahteed/hwh sealg pxovemarcoanndlus flewpy poinin the tubing

B Pt T By L g Gt e e i haneer

Backofiarer tef Intdigiogy! i nder wal |, the annul ar seal
prevents the flow of fluids across the n bet ween
10004l N BPRFPnVAYR 25/ 1SVHER PSP |regu{ Bedow %ﬁuﬂgﬁﬁe #n|edtes, liquids,
slurB&Y, tetcN@hrciidh aX habkdeY 15PSBM2BBSihg, QM pa@fallp Atstr@fiBg the passage.
typ| cally provided through the cylinder wall. Wen t
Valpsiss pignuscd obindreshieel susian milem, nfasmaseink aad deven elfeswlentlall
appﬁéﬁ'ﬁbﬁst B e'hdmé I'(I)ﬁ tﬂé §15p(ﬁ@atﬁﬁlefﬁ% r}%ﬁn‘é loF”advaRIQ %n%&&'ﬁhl@}nresult in
bet ween e Inlet port and the outlet port, "thereb
undpiizablic n@nmelqeem@sl sushian damtagd ¢ g syplomi ofi whicl éhegvalvet hiea part, an
, I
1nat911tgtt(91[%fgﬁgtg ﬂg{rzi{‘ﬁi) r%g‘gt@(?‘g%g? IEI grr:a{ng I 89 ]; aIId #W‘u{q% ggaenses
[0006jUtA edmumom t})pe oHeuley erq pistbn-tyledpi wiverhavisg raqilaml didingly disposed

tJone bet ween the i ort nd the ut
it SR Ry B B b S URET | QREE b3 pBRh hay be
seat@(ﬂllﬂ egropas iroﬂuﬁi tnepirsriom ie@rovidee rbetb)ﬁerpthaq)nm dnldehaviakide surface of

the cy 1nder galll’]egy sgacfmgly engaging the inside surface of the cylinder wall, the annular
scal prevents the flow of fluids across the piston between the piston and cylinder wall. In
addition, an inlet port and an axially spaced apart outlet port are typically provided through the
cylinder wall. When the piston is positioned between the inlet port and the outlet port, the
piston prevents fluid communication between the inlet port and the outlet port, thereby placing
the valve in a “closed” position (e.g., the piston and annular seals block the flow of fluid from

the inlet port, through the cylinder cavity, to the outlet port). However, if the piston is not
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(e.g. , the piston does not block the flow of fluid
fromthe inlet port, through the cylinder cavity, to
w0 b@sasm3ket port). [0006] I n nmany conventi onal PCT/US2008/061525
pi ston-cyl i nder val ves, a hydraulic or pneumatic
actuator is enployed to control the novenent of the
piston within the cylinder, thereby controlling the
axwd;lty@busor&ﬂ betwecw tilevdetgmort! ampelnﬁe@i'tleoport dlhidseohnunigtidnhigetween the

ved bet wee n rt ut“et
iniep it &R, g e T R o5ty © SRR 5L 8L i 197 R Posiion
(e. gpltlibtpi)dﬁcm @nrein@myoch oAy ofShiad Sodriaunidt pdie thpduph i, cyliBder cavity,
cross over one or both ports. [0007] Piston-cylinder
to tREAUIEPORy be utilized to divert fluid flowin oil or
[000812Sn RAAE Uonk Qo Akl )i BEU- /1 nedr! ‘hﬁx&&g 2356aRlid 68 pndudatic actuator is

i nstance, in a subsea oil or production well,

th
empigsier! He senteps denBryEmepiheiche P&Stqnn‘{éllﬁw%l & lindpi @re%aﬁg]érpﬂmg the
stattNBH Gy Ry V8 B[ISe%@ci” d2r 91@&&9“ ag tlﬁ%s@orﬁ@ gno@gd b&RSdn tBORilet port and

vertical annulus bore that is in fluid conmunication
outlgf ott, er quiddertbe mtah pdrt gndam@leﬁ port} e ats@@ el apyvantiyéar sl anepnd the
t production tubing and the
Inﬁa?%%ﬁ Fgggwyg%¥%%gmlgﬁd al -bore wel | head assenbl i es,
IOOWMd’lmrugehndayfabes nna.sqlma utéldect o deepdiuat ﬁcbvy inshugr gof prodmctlon dual-

regul ate the.fl i,nt o
bor%ggfél}eaci ﬁsd;eringlleghu %ancieh 1n a isuba%a ?1P%r ngaB é) du?tlono e':(]fej E[het \gellhead
ass@ﬂﬂﬁ@(pmalﬂﬂﬂﬁcm&ésl a tﬁbmg haﬂg@ﬂhﬁﬁﬁlg&h drtdoat @Uﬂuqﬁbﬁbaﬁtaﬁdi at least one

ck.. The ru of two se ate S sult
verdq Sl P et Ban BRGRTTARG-Par T Ak gubls Rt et below
the afﬂ)chgd@ﬁgee ABE SetivbE P BroatdtRAAbild &Xithd prlotiyctioh c@ol hﬁ adal-bore
assenbl i es characterized by this dual -bore
wel gk dssrmblics-dwo PfugdoBY ba rgubedie- wparrtplyehutoff geregylitp the flow of

fluidsiRlo©R FroRNRYAR LS 86t San'd'?@&hu't Sff 'ﬂfé%%ﬂubtﬁbrﬁﬂ%@e Aok deBYabRSdon the
used to control access to the vertical annul us bore,

welb@f te tAviavg a Rivabwirevarer (BOP) staek. althe remmengrdf dwip gharmielugs results
Flgneag E%t{lﬁrﬁﬁft Eutﬂcf“ %H% ldoc'sts; %{dgg%j )e}ﬁcggec}e:d%s g%r %@&?gﬁail Iglgmblhty

of V@diwald@mmbqe:ﬂ qbamﬁtrmeh by thay dmal-bire paidigutagorser ve, and as

W“"g'r rA? gls on S lgndelp \%lv ev%%h l}%éﬁalna%tn l?.rlaﬁee?lg ttlllagn of’ e?én rr%l\e/ 4 \ﬁ?agl be used

to obht&ﬂacmmtmﬂle g’bralbal\aahu&esbdmyorrtem% Blﬁluldﬂ,eatfdetﬂﬂki@ilat@fhe flow of

.conflictin stream ad e

nidi Bt o M Souelabe P OR LR EG R ofEbPat: paically no

inte@iffal totBe @B‘K}hﬂo@d eu@hent they la& fﬁteﬁa@m csyﬂvb ngh@ras \A%Mﬂt dr@Yot ecasily

. t%EQUIre a shutdown of the producing wel |

ms

an
eSFPEb ECTHREE 95 FTfoEh eAﬁlsg‘fh@ Hteyllni‘tﬁ&’é@n %r%)valyof these non-

intebAMPMI QAnAPNSHliRAR REHIVRINE Hon SibEdY @RurénCREIIRhABSuiPHER, thereby
or a BOP, pulling the valve fromthe tubing hanger,

dlstarﬁalgrveqﬂamda qpgragensy dpirthen Hy faihec ¢hthgennydan ssalldn ﬁ@e pistpy-eylinder
vah¥' m il acé?lneé‘Q' Sutdhy 8f E}%Sﬁla&dcﬂ%t \vaélf Mg %@Pegfha{éﬂé’ccés%ﬂg B piston-

rep nt or repairs, pote 'y resulting in
cyligdegnilive baremovaignpgreancguipustissueing ddwistiiasgee ¢rrp BOP, pulling the
d S C
Valv%r %J();&é RQ tubq hgng 1f la?lg r}%pa\ﬁ%l easgl(} gqlcl)ec Ivgltvg d Acc;%atkmg valve or
mo@mbke aslvcwebslultmg fr@p adamage dnayardytien acdecexpens epairo potentially

res G R by TG ERer ey B RS e Bt 1B e BEpigpifeant wel
dov&fﬁﬁhiépﬂﬁh apebcafupamay tsulf @rindredsed isk@:)fdt&! dst, such as well as repair and

maintenance expenses to access, pull, and repair or replace the failing valve.



wel | head assenbly with integral annulus val ve

configurations, as well as nore easily accessible
w@r@Bas3ey | i nder val ve assenblies that over conRCHUAW0$661525

the foregoing difficulties while providing nore

advant ageous overall results. BRI EF SUMVARY OF SOVE COF

THE PREFERRED EMBODI MENTS [ 0010] These and ot her needs
[000pIn Thng thete @meinaddnass@dddvalopnectBodsogtidnagiphraby fan more flexible

j.ntegral .annulus shutoff valve. In an.enbodi nent, the .
wellbpE drgmo B i BB By deUE sosgRFUEE, 85 atTphgrors easily
acc@kibieqiistoi-sylngledvanect fkdinbdict that ogrdvaiRgLmelddye fotddoing difficulties

.addi tion, the tubing hanger body conprises a plurality
whi Pr‘P‘fli’f\%?‘Oé%Wdamf‘gfogﬁ ?Vc?ﬁﬁq'ﬁﬁs“?%r fluid flow through the

t ubi ng hanger body. The sliding piston is operable to

prevent fluid fl ow between at | east two spaced 1Yalsgart
EE‘@% NI

f | FARIERSAMMARY Qh 8O 4" HHE (RREFRRIGEY ant
[001@]391@1*8£eea1{21f o0& RBdd tbdl ot Q&%ﬁfétss%g W dnB Ao By an integral
bore | ocated bel ow t he tubing hanger body. Further, .
annplye shuiefif ivglvharigem dokpdimeny homsedraleangulyb ghepif tvplvefcomprises a

el 4Z] uj . e I LN .
SdBREASHT G SRR i R2RBRLenRl: S6LLURATRs iy bre ot
congpuisds & platalityhef 8dvwigi crgpdpitssilominmgaior laids fiow ttedughr hnta@nng hanger
opened..t.0 cl osed position and, Vi ver sa. 0 Thes
bodd P TRE e RaBRE RO e A 0 A EhEGr o RT3 PR apar
flovebylodduinwhand eficcdfthd Aewbynéoadiial is agpabik w$ bsihg flokfy soahacesd with

i s di sposed part of. a wellhead assenbly. In one
on ds Pt Reg Ry Abird Maess dony BTk febia® pitienBody may
confpRRYQr plasEETHt Yredhiziag QohiGts"@patis @€ . delierd dprbds@itzind HRid to
t ubi ng hanger assenbl¥ conprises a wireline plug
respgs s FEationchamber sy iy e dlidingopistep ey brdified diofyan opened to

cloR@p&&lonaag @bl ssLonpri ses the sliding piston
enbodi ment descri bed above, which is operable to

[0018]e| Tdetei angl gtharareedsoln the @ltcere ddiessed Bugivthehembedinagy wherein the
e
the we]@lmaéasbmblwepm'péwabltebhﬁg kmngtmsmly hei_adcmmbﬂey Bsadalition,
the i'fun Eg’nglgﬁragggr aatrs]s%ﬁ}b?}lgg’oglﬁphosgs:( %? gf\l}rgllﬁlbetepql?% @%ﬁo%d l.?lﬁéh gelnlfltgl Igjlrgc(iiuction bore.
Theetnhiogl hamgot Ssaddy coryetehtde eliding pisph ieﬁlbocﬁm@lnj’aj;dniaéd abovafwhich
. features and advantages intended to address, variou

is onghes boneRb S ReU G MG W el B cuiine THPFGPOMEg (g8 the annulus
borel NIrthad, he Ui TAh@E hEinBlyiaes clHRGEds i€ tre 3RAVRLy AfiddEd1E from the

as other features, will be readily apparent to those

[S]¢k: .
wellhigaq pssembly a8 Hereat't oLps Posigring §T theewireline dlis gndy Btesgral ggnulus

shufdesarkption of the preferred enbodi ments, and by

referring to the acconpanying draw ngs. |t should be

[0013p prhetei amberipgnts Hisseibski harely gomprise arcombhationt tpé features and
o ERREE oot RSy TAR S B IR R TRRY Sy bl G RRA ks, The
varigesséhgriictey st lescribedr adboveirassvelloas agleer figpitures, ol be headdy pgparent to

u e f the i escri h .|t
o URRSR, 8 4L GpaTRAGLETE, RS SRRCE P Roned, o protemed
embodatensuaid By uifsrahgndt the csinipaayihg dswdgzsndt sldbeplbbd afpr@ited by

thostehsiilﬁeglirrl Itﬁe ar %afc’ ﬁl%pc%nge];)tigrp gnc{ Hl\é%ggclit‘l)cner%godiments disclosed may be

readily utilized as a basis for modifying or designing other structures for carrying out the same

purposes of the embodiments described herein. It should also be realized by those skilled in the



set forth in the appended clains. BRI EF DESCRI PTI ON OF

THE DRAW NGS [0013] For a detailed description of the
wee@BasBed enbodi ments of the invention, refereCES208/061525

now be nmade to the acconpanying draw ngs in which:

[0014] Figure 1 is a cross-sectional view of an

enbodi nent of a tubing hanger assenbly with integra
art thatrsu¢lu31u'sihleht cohdtrue@dng dp nptORpHT frétn gherspiri2 And ®oprof the invention as
fﬁf@gk 1% " ¥%56§ect|onal vi ew of the annul us shut off

Ve BW@lB Slrﬁlgure 1 in the "opened" position;
[0016] Figure 2B is an enlarged cross-sectional view

of the annul us _shut off v |ston of Figure 1 in
Che ol osed-BRUSY BrshRIpEELY DR GkitkSiNed,

[0018) O%B 2 SRE&kIE® D& criptico Othe @F‘ef@fh‘@l@rﬁ&dﬁﬁém‘(@oﬂh@ ti@RnA&M reference
val ve sl eeve conbination in the "closed" position;

willmogyte mazede s ap@mngnying figwines scvhiskal vi ew of an

[0018" rﬁlédlé 1Y@ U6sshicStoRm BEAE ol 8H Mfocdl &Y 6f £ RIRMEhIL BsskMbly with
the ened" position; [0019] Figure 3 is a

lnwgmbﬁym shutoffalelvel ew of a wel | head assenbly; [0020]

[001%] qﬂ'l'z%ﬁe Qﬁ‘ % gq:@nl&{g §r0§‘ %e&ﬁc%ﬁﬁ%e%lo%\%e %nhﬁl? st I0 fhﬁa@% iston of

ubl ng hanger asse
Fgmmlﬁngurepdméhmmmmeﬂ therein and the annulus shut off
0Si 1]

[00%'?'(?\8/%“% eC: ne g]illar&e S \0,\1;0% se{:thona V\\élF‘l] r?eghzlelnnglg%glml ollfB Vallve piston of
lhgﬁbgmtmchm&ﬁhmhheniub|ng hanger assenbly of Flgure 1

enpl.o % therein and the.annulus s ut off valve jn the
[0017], é%%%{ Cpl§s"i‘ tcroa&secgﬁtal [Vmg? a}glaélﬁ S ga Vg pésr‘ﬁon an| Valve sleeve
confdifRaeh MBRY “cRfsed potiRbg hanger assenmbly in a wel | head
assenbly including a wireline plug. DETAILED

[01BESHRIEPPON OrropHEChRE FRREDT BRVBOPHNVENTSE [R0teBpdrialve sleeve

am&@bh&%hﬂ&:%b&&ﬁﬁﬁ%ﬁ%nlS directed to various
mbodi nents of the invention. Al though one or nore of

[001p]h d8mirefrisadirapeiecsionm yicheot p etlbgad agsemblye enbodi ment s
[oozgl's jgllﬂgz gﬁ] 8 lhoéll)s% s@& onREyikR ‘?rt?ef t@v%lg&’eafl e&l)@e&‘"hﬁ&e 3 with the

e scope o
tubing hhngdi a@;ertnhlef qf I Fagmre 1 empltafddi ithcrom and the a@kmlh$ guit pff vahe in the

Ckge&,mn&$nunderstand that the follow ng description has
apﬁllcatlon and the discussion of any

[o2emitglirerd Bt is iascromandtioall xyext/ of bles @xld&repdi assygmbfly diﬂ']]agure 3 with the

|nte te that
tobigE Geap R b i e PR s h nd MG Bl B valve in the
“opbhdd? p&gkidnpaddrat enbodi ment. [ 0024] Certain terns are

used throughout the foll owi ng description and cla
[0022]5 Figpe S 1sgan embodiment of a tubing hanger assembly in a wellhead assembly

including a wireline plug.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] The following discussion is directed to various embodiments of the invention.
Although one or more of these embodiments may be preferred, the embodiments disclosed
should not be interpreted, or otherwise used, as limiting the scope of the disclosure, including
the claims. In addition, one skilled in the art will understand that the following description has
broad application, and the discussion of any embodiment is meant only to be exemplary of that
embodiment, and not intended to intimate that the scope of the disclosure, including the claims,

18 limited to that embodiment.



particul ar features or conponents. As one skilled in
the art will appreciate, different persons may refer

wo eoosha73ganme feature or component by differ ent PEIHE®208/061525
Thi s docunment does not intend to distinguish between
conmponents or features that differ in name but not
function. The drawing figures are not necessarily to

[002g]c dTeetainCGemisaam Usehthusiebowtntle dadipame dessriptenednd dEms be refer to

sh xaggerated jn scale or in,so at _sche i C
g8 TR Phieaby LGRS REL T S Al LRSS Rl gprons
maydefed Roha sdnﬂ:hfbaﬁ?@ lblﬁ Sdmpbﬁlerg ib§t E:HferenﬁfMindS.g MGis ﬁe&him&ﬁ}; does not intend

.0025 n the follown i scussi and in e cl ai s,
fo ‘{Wé‘g?%} :‘?%t""'e?qw EPBRANAY® © HEFurEY ﬁ‘ﬁ? ﬁ&eﬁ g "ape dysaef &HC%’H' The
draWiRg MR8’ doRakicBrilyad dedld) USeriPith@rdd@nd BERFdRERL B6tefnGnay be

nmean "|nclud|n%, but not limted to. . . ." Al so, the
shoyg erpegedisp b scalsrorie suptvest sshsmiti feraed samaesnls off cpmientional
clerfidhtd AL dR6E sHOn G [nREdst SRBRREIHdRBncidhas, 1 a first

devi ce couples to a second ‘device, that connection may
[0025e Ip reofaberiag dispeseion guchinelde iclgims, die teimsolnghidang” iapdliqogprising”

. " r
are GRATE G bikE-oi8h LS. sHEHE Oty RO FRAPSEL Lt SRR bt ot
limi!tddub d. ¢oatsanthe &_trlind'nduputﬁé* anScauples” i mee@edrpnmeq]t @thar & indirect or
i oP RGP ane figorE ERRGaPund W Py fust i connion may be
throagtb ad idiresit conficcliof,ubi nigolhnge rindisse rebhnectldO viaT uthen@evices and

hanger senbly 100, conprises a generally tubular . .
conﬂ%‘eﬁg%@r 35'6‘6&6&1 - usteh 3%“6 ‘e eplirﬁ%, gﬂ‘%’r cgpreglsd” 1050, i fluid
conln@aicatibOmdahd thad @6mpdredts kROntcrdARdCHY iV @ aanditiSdt BBkmits fluid

160, and locking ring 180. An integral pup for
flovp thessbrtvisen- t o production tubing pup 170 is disposed at
[0026]" @1%1?9 1QflustbRl BY cBRGREN 1T 3 &MY hah@P: as5BNAEN 00 0fYbidd Ranger

i's characterized by longitudinal™ central production
assquehile 1A@eomhkes 4 genserdlyiteliulanihapgop bodiu E10, smehyeeye 120, aufer sleeve

p [ ' | oduct i
150DRRTAEE' O SUHBLER, My BOER BhOMCHLAR, BRE Ts0. an
integl gupfaduetiion thoroductian tubingrpup Neris dopesed 21 ong cad 96 tubing
ol OEARERGPRAE A o SRR o
boré 9O thghishaagelr wilo gyodiddn twrd] B € prodiictiby tubimpnegt EM, efth both

ne end with inner bore 1 via first annulus port .
prof et g VoDt i 74 Cabatvely e BRRp yR e Ptoducigy bore
An frneMmine@itdid 1111id 2Ro if&mifed it Regigerf bodiydlly. aomBERdve dontuit N 12a and a

i nner sl eeve bo and second flow conduit 112b is

w 122, and .
seeqngr ¥ave conduifi i) X hm exredading bhthrosge hengeh (ot | boragd prepfluidly
conSeHddIVAAE REd RIREHACE bRO 1 1 URh Mgkt Qﬁiﬁ’lhﬂsg)gﬂ 184 $dd second annulus port
113gr essuri zing conduit 114a and secon ressurizin

ofseRsetiveln 4b Fasteflayr eandaiéd 12hisdugher e eonssefpd 1t inner sleeve
bovs[lqggja]nd ’Igécgﬁg H?\g AndA118H %s ftgﬁhér%ifdly o tEALPw A fower annulus bore

contenplated for use Wt e present device to secure
172haunvgerdipd dypdad®nofibinglpung 7Aangest pesseirivgycond@t W 4zhaml second

el ROLA P ERIRSE LR Gefy e, 2 ool o

[0027)C"Althoagh @garicty of locking means are contemplated for use with the present device
to secure hanger body 110 of tubing hanger assembly 100 within a wellbore tubular member,
Figure 1 illustrates a single representative embodiment of locking means. A split “C” locking
ring 180 extends around hanger body 110 and rests on locking shoulder 116 of hanger body

110. As an alternative to the split “C” ring, locking ring 180 may be in the form of a
5



ring 180 extends around hanger body 110 and rests on
| ocki ng shoul der 116 of hanger body 110. As an
W@pkdosnsmst ve to the split "C' ring, |ocking ripPgr/ugmos/061s2s
may be in the formof asegmented ring. The upper neck
portion 117 of hanger body 110 is surrounded by
general ly tubular inner sleeve 120. Inner sleeve 120
segmsnted timg h€lek dpper wwkypbadon dhd ofhangeetehdwi 1t 6 ishaungended d»d)generally

10, and re upper sh d 118 .0of ha r
b ke a1 SPetnarar 9.t AP torEla, s5ug wuf APEGHER Kanger
bod@ndo, aad pess dnl a(mlr’tl@gelcslhﬁgleﬁ ni Q)fhﬁlgieﬂbt&iy 19be AV@n&raﬂy tugnrjr outer

S itu y slli e Wih respect t er bo
sy 48 i fhish SegUOEI GO s ek g ot 0 20 o ergditinally
slidRé WeBNePudtas hedRe¥&d 1ﬁ@ A0 GnrcP E‘l@évesﬂ%e%?lolg Ping angl is @sposed

t hreadi ngly connecte a_lower inner surface of
betwgenoutes plagvieel 39 and inngr %WgﬂZ% vgd ssrthreadigely |Cﬂ]@l€1t&@ to a lower inner
surﬂaEH 4 oﬁ{elr XIe%Q@geﬁn%gB&V&ﬂ 0Py hﬂg 40120 eﬁél@@sr a l%ngﬁéfl%ulder

. A wedge ring is connected to outer Sleeve
124a1fdnne§ sleoeatZdd deicdse tamdd isregnues@d te guthr sleeye 130 Ia@@\@rlocated
4
0T 03 RSP AP B0 SR oy
ringf tﬁ()tre'ﬂlevlpwr mltdraapettoad)f swdfaceg 152is fotmecd| witker tdparedrsurface 152.

ol A S R R Gl B D 6 S B By R B ETE ot Gnser boay
110shoctydeovd boking HdAREr Adgeneral | y tubul ar annul us val ve

i stfon 0is dis sed concen i.call thin.centr
[‘"’28‘ dﬁ%?f}efag‘ﬁ fyag a ‘fal‘i‘?al’t’n%%} da§'s %Sﬁw CORCGUFi %éd‘ﬂ%m central
pro@Rfien b6t 198 EMESect BEOUII. t RecARRUbIS 1¥RLMENdRItEHEIh $hE@nnulus
and opens at a first end into the central production

Val‘@&l@qb@ B et P B8 @yd Mo the TRl srgeioamaro0 of hanger body

11 OV %E Ls&%hd B & vifal ordl 4198 §1¢gn‘é€i '{)vli]th apd 01]%9‘@ BSbdrO1 ’hp(ﬁ%roductlon
roduction tubing pup us val ve piston

tubig @umwp DAt et FiSh i i ghed PGty fuig Howahigegh hanger
i
bodfI3Y, e ARAIFRE Ehlf Bl yE O R A a%%%%a and second
flove wmﬂulttl 121 2o thepertdh attnuhmdfalvarpmmnu]sﬁovady\i@ ghestionzetl@y at least a
first raxltapﬁro ngsﬁcr)rg § ! eenrdI & fd )r{%e rr?l*t?{esu% 6 eelr6f2lS Lf’t ggsg:gqgizradlal a%ratrusmn
ext@dﬁlgcfmmi onee |sadfac|e rl@th udh eortax teendbddingnfsy ammuppet @houlder 163 may
surface 16 n certain enbo ,, _an upper .
ser g Gt Ha8! R SE vt AT Rap It ¥ AR B b p radie
promwbna Oavesurfafe ubtteind1GAb FRYnHASUR M idtdie] GO first diameter,
adi al protrusion. Quter surfaces 162a and 162b of

andé’ﬁﬁ?ﬂ shiaulder| 164 apd lowsh shpglsicn Keare a3 yegendy fasges digmetegn gihe sccond

diatH@BeVal U8 shdfiderand ah@vRier Shanddeb4 LOAcR IRt Ak oBter surfaces
second, |arger diameter. The second di aneter val ue of

of uppgreshouldery] Gheand leerathauiderneh? epmesl the inngsdurfase d ahoft inagr bore
the outer surfaces of upper shoul der 163 and | ower
shoul der 164 engage the inner surface | | i a of inner
[0028j0 rlépper andllow{eo aa@]ar Yege 1 6 anahd| 16Rk may rhfcudiamS@ieial uppdicata lower

[ d, |
cwcu&?eé%h rr‘fz bll%Sg ra%% gégo lfé%g(y ge%ﬁgcilg@% oln {)utar surfaces of upper
shouldsp &€X lawceugxw@rshbinléeroM%r el ackdovadfr anppler ssloubtheand 167b
sea]éthgi)f gl?g%%é] W:%%esf?_sg Béjeeflla 0 1nne? F%ore qudther \g/e préa\frérqtlijnga{he flow of
fluid axially across annulus valve piston 160 and between annulus valve piston 160 and

hanger body 110. In certain embodiments, upper and lower annular scals 167a and 167b may

comprise O-ring type seals. Upper and lower annular seals 167a and 167b may alternatively
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sealingly engage the inner surface | lia of inner bore
111, thereby preventing the flow of fluid axially
w@e0sa373annul us val ve piston 160 and between aPe/USZ08/061525
val ve piston 160 and hanger body 110. In certain
enbodi nents, upper and | ower annul ar seals 167a and
167b may conprise Oring type seals. Upper and | ower
be mposddan gmbﬁnlﬁ%a safede 160 er dortedi hamdh\/tbdt)sb}fbs 167a and 167b

sl e fenO TRt et o 1va” Ak TEE 0 Bl ity Souicer 164,
1eqﬁmgage the outer surfaces of upper shoulder 163 and

r. shoul der _164, res tivel 0030 Referring now,
[Oﬂwbvegifeéﬂp%goﬁ 0 gllgare%@ aagg u}}pghgaéﬂgLrS%% 6?6% 1§p§sedgbelow inner

shoflidSPAS B df RAIEVHIINN @0, 250 HbEHRE] Pelk&nGhnch aneRE 1 PRAY hdd&r body

and is located between inner surface | lia of hanger
110ppadyouter Gueipg Kde of asuysarevelBisan dH0-a4iuAngassy apygper portion of

out® sﬁﬁrﬂ& 165, oPBEhRRIRIES pRONURRE! SRRfid 1/0@0\9& 1244 gr seal 169b is
surface 162a of annul us val ve piston

dispogsgezbomenigesr v d(76 D6 Predustiafy @b@g @D dﬁ@v@ldulm@weneqmdmwalpper
surfg%epgfg%gg?o gg[{ebntlt% ﬁ%ﬁu or e M gute%?f gef&% Sfa %%@é piston 160,

UCt | ON

andgugazes & lmfeapcs*timﬁﬁibowér sarfiavg[163b Médnuelupvéveomstchﬁ 060. avygper hanger

seal ul%ﬁ l%ﬁr We%)er pOli tl%%ggrovﬁﬁ 6%31 {nﬁ %u%agpmg al(? %f@g)egtw&: contact

pmﬂt@%ﬂWeﬁa ragﬁﬂussw‘lre pisdh 1190 amtl dange dodind 1engageliran hmﬁﬂus valve
i @ |ve C ntact ints between aggEJus val v | |

pist 6 IBOoHED 1§00 TAE o I 4o ganuius valve

plsty@hmnalo%t@ﬂbracﬁﬁn@msbr@mﬁuctI on tubing pup 170, so as
revent fluid flow across annulus val ve piston_ 160

[003é1n ReGE ansk lopich ateiar ol 0P & 490! 67p o1 jonuBise rna Ak tablvisterial,

incl8diiy Wﬁoﬁ3ﬂ1§tlaﬁ Aéh- ﬁi@gls](@ §b pH?Mlelc QIROIRE c&BHhicS Hﬂct) ablnBosites,
miterlal InCUIng w thout [imtation non rreta

or C(O@bglatlovoqhgfrn@ﬁ Ingqegiginmodingeatsapprer agd govyer a@@ﬂﬁ(ﬁ@ﬁlﬁ d§7a and

f
RSB PR ABESLr 0o B By ETUPT RIS o WA 1
son@oetpqusfeemsn iie [vés¢ho mprer smd hlomst miruldr| eaksuliye ra,ndolr67b comprises

PElﬁg(!@ resﬂl mEb o)c olvv%) %nagl% n@%‘%d {Tﬁeg)tp?%alfb% 1904 01rcumferent1al

r an | ower ar se a an conpri ses
grocREEK(SSa) andal 6I8b$)bﬂWeelmBeall‘ﬁemie fand N6TH atcamn)lusreylvdeiston 160 to exert

forg 5 Ve 1848 Baro B 2Bards T ey Gkt vover

andViaw¥i€arluft Q8ulsl 6€7at Mdepab tin keliae enQiychipRewitiaRthet QWRICe 111a of
annul ar seals 167a and 167b, there@g tendin

hanggrihodnil H0-uppRSs: 2B ipves hanech sty P2 gud | @Obrary g%?ﬂﬂnpm%of pack-

offd Bf S&RLARBaL D& yﬁ DRt EdprRB &y SUIAAE @nakerlal, | in@uhg without
hanger body Upper "and | ower " hanger seal s 169a and

limitgop nypials @e’ ,émn?ﬂpmre@rc{}»fcomemﬁ,fos cghbipgivne Hereohal
[003%3&%{ %thl {BHM%&[%%TEA' ang 2%”21‘121%{ B?t? glom@tsﬁ’(wn‘ﬁl)v’lth annulus valve

W t ho mtation
pistow pfiedispase wjthingentyd pradestionobore dobohizangor®dy Héd.edfhen annulus

f. rrl St Laur 2
Val\L o@?t%li 1 8 se Qs%d Wlﬂ“ﬁ htarr?% b%hly 32 V@ %Irlllg éﬁwli%gg%er 111c is
creaﬂﬂ:dsbmwemh prh shwtdenﬂﬁ?a hnd)fométl GHidudIh:r b64 e Alidioadllyh ding extuation
charngery 16151 18 creatg 1naﬁle Bnfialar space above upper shoulder 163 and below inner

shoulder 111b of hanger body 110. The first actuation chamber 165 is further defined by the
annular space between outer surface 162a of annulus valve piston 160 and the inner surface

111a of inner bore 111. A second actuation chamber 166 is created in the annular space
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val ve piston 160 is disposed wthin hanger body 110,
an i nner flowby chanber 111c is created between upper
WG bwaiisiseo 163 and | ower shoul der 164. Additi onedT/¥$2008/061525
first actuation chanber 165 is created in the annul ar
space above upper shoul der 163 and bel ow i nner
shoul der 111 b of hanger body 110. The first actuation
betwedrartbecr stﬁﬁldmslﬁﬂuzntdrmrumbe]f emieof ﬂn‘ydltchen arhlng pup EfacEhe second

o TR Ph G TPeEREnro s ool Wnln Bt S B BPoucer
suris&crmd ol afirtid@tsi va e GiMedDBI0 ah6 bhd iGn@rsediced 1ldof 1hﬁeraj'dftul 1ar First

acebe en | oner shoul der 164 and. an er en
actSROUGET | it Ot TG PR s B QSR dEmgHpn chamber 165,
suck ﬂﬁﬂh@f acmﬁoﬁ Sort UTdaheh fled taredulyatdn S$EGARE acAad@hBber 165.

annul ar, space between outer surface 162b of annul us

Secouq yduasion tbort 118 iningatehdo poiFreponsl Y taéhe nopitiog affseqamf atuation

chaRBEL1 gkl guch':thitsstec@l‘at HALlGNp RPN T sHLA IR fukd LARALRECAR with second
correspond W th the position of first actuation

actugHetblenmbe 500. siiieth preharriziizegedugictIdats orflyd pemmaBeatiog viifh first
sl T G ST g 35 308 B SR AR 140
in fimid dmntnmmcptoem with ﬂeooﬁd sagwiod cantheal dona sehtamdamtuallﬁﬁ port 115b.

oo ARl R e RGN, AL ST B8Pl il el s pagy 110
betWeﬁSthﬁl[fsl opargd positden {as 3Adhen inSFikirefAA)] ghdcosaroi, CR)Bd:dOIﬁbsnlon (as

rst._act atlo chanmber 165 via.first, a
ShOBB rip Pfiﬂ_ Bg P§81@8 i ;SIi‘ee%‘étEFr ?‘Eg‘ﬁ?j el ST §hﬂ"i‘iﬁéa]16§ qnf| lower
shofilliet pb4qqmm hiCRHIV Oplstéh 1160 51%@%53 eﬂéhgél e Burtl@PRY ofliffer bore
vi a second actuation port 11 33]. Annul us val ve

1115iThpy gnnde vakye dstaralfi0ds pgayftadie rrwap Waw Wihip @&gsisetion kyre 190
of H&ﬁg@%d?qu i(l@ WaSRra 2]l fRlon g@é&%ﬁﬁb&@@éﬁ b®RBr {RSlder 164
shown in Fi ahd a secon cl osed sition (as
andgippearengl A7¢p p@cﬂa} tubs;ge:nlpfl’w arevents adsetionak erwnsygrd meesnent of
s
o REED RO SEEd 0, 8 RIS M, gt i 20,
engagenfeacleetwedn upper sbduldariésd amt)meerlshauld.er lThlmpreV@lmmd'aional upward
vaIv i St 60 i X|aII it hj .
moxberrné: UC ellnéurl]l%% gigﬂe is?npl%bha ggir h ol s 1pf61 10??6 #gﬁlwr?a escrlbed in
morkei dgtailebcPoAy, ﬁrhﬁur&reg a“gmh&nm ekmedsuméen sduewe(mosmmmg trétﬁﬁ:rred via

er end 1 roducti on. t ubi
PP RGSHOA G GRIET o SR BB Ao LB Hef pg gtyation
porl ISk @nd eRr bayard poha 1opened: Rasitibh SbmbSt 163 @idl s)écond actuation
referring to Figure 2B, the engagenent between up

pe
charghey | @fefn” prlsr éﬁdwﬁume%nngwémakyérplitﬂ b oBrievnarins - opencd position

illu@selidtih ehate MPWARL: m&&r@a&mﬁfﬂh@{w& Wriyab ¥8, Mldst@neki0
beyond the cl osed position. As be descri bed in

[003diprle ggearali Whiye pwlusprabespistpy & 60 1iS| mu e f'elospdamogtiens jlystrated in
Fignd uﬁl§eﬁ£5@0ﬁov§ I'}:Q)\ll\{i})lt 11924 raﬁE!SJe‘é&f Loy BordddR®112b. are not in fluid

pressurl Zl ng con urt 114a and [ ower pressurl Zl ng
compaymdiaiion. 1 Midseavhr, cagpnd dppecordoit Udgh onngion tluidl semmmwedcation with

agt p 1 to, fi tuat i a
U RHRL R b B 0y B LRLLEDRIRRSE 1o
bloced bt the anmbinalﬁom/aﬂ Mep islsdubder 160 ahd dmérmnulapmédmb thereby

osition il strated in Figure 2A {hﬂ E
prefiging PG fa Hreda oo gtiberdh i i Gaf Begein. the term
“clds&ﬁ%id icﬂbsg@ peviadn” reReio deuTigutiSioNabl enialis tvaivelfifloh 960,Mower
tge ! P OSI ion illustrated_in
shoulder 164 ower annu ar seal 167b, in w 1ch fluid communication between spaced
apart annulus flowby ports (e.g., upper annulus port 113a and lower annulus port 113b) and
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Figure 2B, first flow conduit 112a and second fl ow
conduit 112b are not in fluid comuni cati on. Mbreover,

W@ e@dns73fie ow conduit 112b is not in fluid comPCi/T809N61525
with inner flowby chanber 111c of inner bore 111.
Specifically, |lower annulus port 113b is bl ocked by
t he combi nati on of | ower shoul der 164 and | ower

annalan spaaes @eadle dﬁl?ahngert brelyeldy, prch\ae newaerganfiblus okl IGH ‘tfelmmhanger

nt 0 ort Thus

body Héb éﬁgrﬂr‘“&@‘?%o&a%" a\%‘gm al“%%leéf %é,l,? t Bﬁye‘ﬁ%’f nquﬂus Rty piston

160019 ﬁfah@eﬁﬁe’ﬁt ih @R S‘clRfeddppsitions by Alidepr@isst Gftrolabsd ihoWwetond actuation

r. 164, and | ower ar sea in whic

chag Jd%e HeRTARE AFPasin 6’8’%@5&ugﬁé%‘é‘ae‘jag‘élﬁtfmé‘h%P‘ﬁf%‘de source acts

on &W@M@ﬁéuﬁl@f 164, (Recd ,coh@ﬁﬁﬁn%aéfiﬂmub‘ §alR® bistohLide iR IRV bosition
annul us ort 113b andannul ar spaces out si de of hanger

withyerper shpgldes | (Brengagingoinast sheidar ds hﬂfrl@naer dogel 9w hanger
[003§]O d %t ]rgfe?ﬁ%dto Wl@gé’sc 5A QRid Q@r %y ]C%Qtrél ﬁﬁg%a‘u@ﬁ’ %Y allrr:nll@us valve

I'S preven Annul us val ve Pl st on i s mai ntai ned
pistpmy 109 swithin peasigetiquokere j 104 nyhafng@n bpdprr st thpbeleauesedf fluid
el 95500, PERANAS0 RIS AR SRR 1 IR
plstatmﬂ@() way bomﬂrﬁg‘afedlbledfmen 16pbned”rm1|déby)setd6 rp@smamsn iBrgr to operation,
annaIBE) galvg ng Slndgp %%g%)%g)ﬁésglbre I]i)alancheﬁ eV\{l][ Srﬁgolﬂ:tp OS tduitl%l\[/)\ﬂ)or? 190 and
lowbangealus botty17210n dpe85], a,Shmlhé viled pistohrngo tncayPoegruﬁﬁﬁ dbémward

and 2B, controlling the catlon of, annul us. val v
fm%qéﬁ‘i‘??e‘i B%Sl*\}ﬁ“ttﬂﬁl}f’ ?PFB%MD&}“BH B dpeacatig the a@f&‘ﬁb%frprffébved fluid
in frd0adtakibn thamhal 136 Giid Gir@facfubidndpdt @ SSUERISiksh febsfuﬁﬁmg conduit

actuati on chanber 165 and second. actuation cﬁ

1143544 thgiedneiae therpeupi drssused fuid 1B éefeaﬁﬁ?tg%}roacfhamber 166 via

secfit R@Hon PRENEAD ardANGcond! P&EEH ziROSIEHiP D B4b. Al ftaih @mbodiments,
operation, annulus valve piston 160 nmay be pressure

hydppalie Alsistimay b upesisetbe pressyprzagUbiid-odhy (ﬂp@ ofdydenldc fledenay be
I r opear RY 0
confffRd B aBE GidAS ol ORET RS 1A Pt T Boflfl] Wnolicd
elec{trhmczib'en@tdolbd&ompoﬁr oy trp iy eamtqugcmhellednmmmb@mtlons thereof
[003?] p sl%nugllcs:tzvga oﬁonglglr(){]ma}itg%tng ﬁe tf? A I QN Fc):fr:ogeglcgb %51‘[1%1? ?o t\fle opened”
posﬁloﬁdthheﬂ.Zbdlm)n aﬁl(d 1§ IiIEtHeedlUSHdng)stth)e ﬂm)hmlraub]fc pressure in second
r.essurize ond .actuation,ch rr 166 via
s BGD AT Tt b icips e Gt LB Bgaes 31 fget © move
pist6®NEYitd thklddened Positdnt hafIGIETREH IR Mh Seco) hcaidtidrC clldnbetl 166 is
be used as the pressurizing fluid. The fl ow, of

m
redw% rh i seme |tmedthﬁév1do%re%m m&irpte@t%yoraﬁlga@m fl b fsgincreased via

firsBrRQ8riziAS domutchaul ahd Mhdi b AHNNRKt PEaMBAURIENIt of the change in
controlled, electronically controlled, conputer

relagipn fliis] pressurer inse ksfuationtchambesdl 65ondcssadsidnagtagip’ chamber 166,
pist%t?%ﬁ}@?ﬁoeveg Qllggilﬁl)vgﬁng&élﬂ/s dlYea Vﬁlepﬂlﬁh %esl‘&g oé@(}éerﬁ eacﬁﬁ)% ed upper

osed” posrtron tot opene oSitl
ﬂmwwed6ﬁiston 160 is in the closed position, the
d n t r ]
[0033])/ A& ﬁlstoﬁ hlgg %[?chv% ?imaf] Iwr?tglﬁl jglrofll %ﬁgﬁloec h@g@?gfgé%ﬂngr%sme
grad)étdef[crdse ﬁmtvectmtﬁ)hoafhaﬂﬁer 165 tahe samﬂea:btmshtdhambert &b, lower

f1.ui t hanber 166 i
shop gt oIy frgnt IS ST IO FRENTH 0P i Bt o Regip o clar

anda@beiliovadt Shaadpsrt 16501 The ﬂﬁfdelﬁﬁ@dre\ﬂhaﬁrst actuation chamber 165 is
increased until piston 160 attains the opened position, such that lower shoulder 164 and lower

annular seal 167b of piston 160 have moved sufficiently to permit fluid communication
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first pressurizing conduit 114a and first actuation

port 115a. As a result of the change in relative fluid
WEe@sasm3do i n first actuation chanber 165 and SPCDOB82008/061525

actuation chanber 166, piston 160 noves downward

axially due to the fluid pressure gradient acting on

upper shoul der 163. [0037] As piston 160 noves axially
throwigh hiwer produsgtortoln 3b deteved® fecoubflow codumitf 110b,dirptr féss conduit 112a

o B ELS R b e 0BRSS 5 i

is tﬁﬁ’d‘lﬁlpafmﬁeclafroﬂq&%hdfﬁﬁg i:d’hd::lﬂ) 18t servne fldevdvneiicl 1 Edbdor Vlce versa
In to clear and unsea annyl u ort 113
depft}cfgqg]onp & LU Prossyey %&fggtf{o&hcogﬁ ﬁ‘i@ apd geqogg flow condult

112bncreased until piston 160 attains the opened
position, such that | ower shoul der 164 and | ower

(003K e oV Aoz 06 of pisnolf0 FegrgsavePeiY@ 470 of production tubing
pupSPfOf a8 L fvd Blsﬂ)‘ﬁrf@Ot is fdré’Utheﬁ%?ﬁ“?ut@}ﬁ:Y QR iﬂ{o%‘lﬁght relative to
| ower annul us port 113b between second fl ow conduit
hangaredy fli1¢ end fs|comstiemad in the bpored\rositipmnd¢ thihpatie the fluid pressure
t: n
el G g RS RS PR Bb] Ry fenc
posmon dug¢ to thd Racetad tls:ethmhﬂreﬁdum/mmmpdtwhbulddrﬂb;i As slwvaem Figure 2A,

pe rel at sur es bet
LA e —
pos{tidf 3B vhiohalecrt arsaio dbb@uﬂtldﬂr bel‘ﬁéendf)wﬂi &iholns p6d 1E3gages annulus

u r end 176 uction tubin u 70, annul us
powﬁeg»eanﬁ Hg%horigbl 3?@?@&?@85 E%ﬁlﬁ“gdg f“ﬁ%Pp%{B?fi |
[00300VFR&¥R Nhe ﬁﬂbaﬁp&ﬁd’t Posaindi@tisthedyin FLQira DA, hifhulus valve piston 160
constrai.ned in the opened. position. At this point, the

may g FpopHsd e dhg rfé%*é%t p?Sﬁlorn. et Ak gt OB bé’rf’éiﬂﬁ@?g thggelative

fluill %re§§u§‘p blaliggdn i er@RonN@hebad 6B 'aﬁ& QR ofP Aethdlioh REamber 166. In
opened position due to the force of the fluid pressure

opeggiongheruid pegsudein firgictupior shisver 169 15@9@ ag fhe nypssprgn second
6

actlﬂagg% 01150 e\l/%gﬁtih&%:s ii‘ ﬂ‘( re%ﬂ)qlsé R)\Afg% §fm%g %@ﬁulﬁ\?ﬁéss%@ épadlent in

ﬁmthmw@omp@mMErdbétﬁthn@msmb@Bwkammhmﬁmbmahﬁupwwnﬂéﬁbegnsu)

rnove ax1a’lly rggtlevrer aaﬂn%i d?lqub %nl%]%%%xzardq Cgl¥ P n;r OBSLS d;t 11

[004[)]0 O&ﬁdeg (01) ttmﬁlg{ml 2@4 ir! elpemeiEe cpbsdinents ah bhisisnatwediiton 260

ure 2A,.. an u \ I St on
in oafiifor Sba T Hieve oS By b et o aimtandfis fiay drgughohaneer
bodgB 1Dy AtulstvaRg pidiéh 26U @by ¥e chrbidteliR0 &y eir Qi@ rsagh@nt62 and a
oIn first actuatlon chanber 165 and second actuati on

circermiigial sheplden 1p3oRBICA{nsHonstR ehorfr radiphrsaisiras fram pytpsyurface

2623 LR vabRVIREH 2600 N dl: @Y SQMis Ascutdaet BRESRIUS SulePsurface 262
second actuation chanber 166 is increased. |In response

andt @snopesd bﬂa\ﬁgcercumfemtmldslmub’@s dp& ograadilentvalve pistens 260, and may
fun@cﬁotn%g eo%%&ﬁqgaglr édélel% lo¥&r LRreesen dVﬁ@% F@éx}e%4 is further
cha y

! 6 plston 1 egins to nove axia
charagfeditddviey cucundpgetial bedy 2630 anch 265D, upvielr dreddispestd between outer
] { rring r Ite [
surf[gr%g%Bgi anclf‘% egveainéﬂ at{gl \{\éuegg \2/(%21 291? pro gtloﬂ {}B%g pU é?)éﬁtggsﬁa%nvelﬁ An
innam falsage 2ab e dSbﬁe&’ ehrdbgh Bﬁacyveb%4u Sﬁxﬁ ist defmodtonodppbdedi @hds by a
long]gcijtu%ma Qﬂe‘ﬁy %56 A0S radial opening 268. Inner passage 266 may be described as
being “L-shaped” in that the central axes defining longitudinal opening 267 and radial

opening 268 are oriented perpendicular to each other.
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body 110. Annul us val ve piston 260 may be
characterized by an outer surface 262 and a
W@ R00808M3¢r ent i al shoul der 263, which functi onsSPEEUS1988/061525
first radial protrusion fromouter surface 262 of
annul us val ve piston 260. Valve sl eeve 264 is secured
at one end to outer surface 262 and di sposed bel ow
wmnnﬂhﬂmﬁegeﬂtmahgshaﬂlmmgmﬂﬁﬂydmoanﬂmhusﬂﬂﬂhvemn@shahepmmn

d i al  prot '
260 e gt e Ss Tar e BT B b icuBy Bpif2) Bnanser
bod‘?hﬂ(ﬁCt ar ifize dadiatioh r ¢anber a6t i 3l cis@ad sin26Baadnthr 26abs above

whi.ch a d ween o r surfa 26 n
Clrc&’inéeé?ﬂélagsg@ dﬁ‘ﬁg& nég\‘/‘t?wz’élﬁer auels?f&f—j ﬂ:{} Pf E?Pg?’iﬁ?ﬂadﬁfg 1By second
actuhi®n cHa@HRE L6 1Y Blclted Mihb BRRlar @?ﬁ%@ B 2B Ball Ss16HvE POS 8Kl an upper

t hrough sl eeve 264, and is defined on opposed ends by

endf pgFtiondrtiag PEpbit dirsosmatnrpert § bgitaloceplie sgesead with the

posftlraﬁ edf BRE $8HSi A0 bhalR¥%r QGS dgsg rthgegrs@%ctgﬁidﬂgporl— l§§'@ﬁ’se% fluid
in that the central axes defining Iongitudinal eni ng

comzl@muaﬁdn matdli fubt aspendmehapdsr dose &Cp@wwatpermérﬂdﬁguﬁ b?pated to
cor%%ﬁggf‘;ﬂ%lgtﬁ?g %&ih&p 611]; B"?J %tﬁdttlrr(}g i ﬁgéﬂl{ééﬁnltgﬁu @c\g gfzﬁ séc%lmg actuatlon
por280b &nd fwal qoennsdraemn @614 sewombilqumtibm nhazhiltspb@(ed within

rodu tion bore
o0sf b, B SR e 7RO Y ARESTE A, obtipdlap 4y in the
“clspiCc s o \ikusahtcd llltﬂnglu&l’lI(E aﬂirstsﬁm;u |cdt&iu1t2163a aﬁkﬁ sdeehd¥low conduit

i nner shaoul der 111b of r bo 110. A sec )
112 A R B i myaigusan; appdBaobat divtd gy Do ds hlogked by
val ReINRE N6, ahMEbyS hreiheing Bidkidefély EontPP@to ®Bshdflow conduit 112b via
productlon tublng pup 170. First actuation port 115a

lowpisannplus peiy 13- davthers piohe PR eadispatpt shewnordi] orsping 268 is
ali gﬁ&f WAl LRNin ThANRREm IR Rtios Weth upp@lanhiillisSfor@OBY AL @ResBR dny fluid

15a is in fluid communication with first actuation
ﬂovr: Haprsbriirgte®w sudoitd 1 2ectravgtsi thivugbpppel agmlyssportoklde ead ingo inner
I t i f t
pesGRE [RBPA At rehlt, BR° . BeOlaPloRRERR BEMB 4O adjacent 0
circumfefr¢nnuadslmok¢lﬁum3cmtthls wonfigumtoecthaduakcllarats Wockethdptyelve sleeve
264 an? cor[sgr 18%(%/ tée ‘ﬁ%% 1}11?62,8%@&12%%: jéﬁ nd c? lcﬁr/c% !%r‘g’rtlto Fho%%gra %
[004p]058uhﬂﬂfto|t]hd msmrreabédpdrmoﬁlcgstrrﬁe& GbovfeJ thes tembbdlmeﬁt(xm)diplrlﬁlng the
12a and .sec fl ow conduit, 112b.are not in flu
a3 ST 00 et SEhE s 26 SRR TLfor Plre oo between
“opbriedbl @@ kethsBy Yavitichs Shye evftrolfid, theheie des@ﬁ@vga&lbﬁtgacmss first
fluid flow fromor into second flow conduit 112b vi

actiafioRe Fhagthat | @psadoreond petyation chemaer 166n Rofaring peyy iFigure 2D, the

annﬁl%ﬁ‘ fxﬂa% d@ﬁtbl@ 268 %W"valxreaﬂb@le RERNEnARS ik Shéhh IR “opened”
in fluid comunication with upper annulus

POSbl@fit 111 ga opgeeda ppsden, dluidafigw fiy parepitied dwitdsn diig Hlow eagduit 112a
andfléfgdg{dgtﬁcgg Ubddut 1480 LhABYSH S fd PHQ&W Glpa?ﬁdaeﬁrll i Uféatpcp 5&3 acent to

into i nner passage via ra open
upp2i6 81nuBe qwurs Bl 3k andibetydion aircmp@mnh@l meﬁldcrs%ﬁdguaicmh‘te sleeve 264.

Inn%rlhﬁeo%%%c?lraﬁlﬁ%tj ﬁllc%] %Iu%%g ea@l y nical hdn &aoéﬁdi%%@ﬁg Qhnulus port

OW IS Ve S eeve
113e,0amgl tahainropgodite tene @rithi lomgtudipalsgagag 26B. &mdher, radial opemng 268 is

.Circ eren | shoul. d r 26 00431, Si m.|
atigiid SHI60 DLt BRMaE R FRB N BT Bt dH g Rsgrsute fuid
flove BRI Fifsk M@wt &@duit 112a to second flow conduit 112b is allowed through inner

passage 266. When the annulus valve piston 260 and valve sleeve 264 combination are

11



annul us val ve piston 260 and val ve sl eeve 264
conbi nation may be alternated between "opened"” and

WO 20088871340 posi ti ons by controlling the fluid pPEBEEVES/061525
gradi ent across first actuation chanber 165 and second
actuation chanber 166. Referring now to Figure 2D, the
annul us val ve piston 260 and val ve sl eeve 264

orient@diin mizt fapandds Cshﬁ)g/\matlom fling fromp €ine dlowpasidtiit dm2a may tehter inner
" opened"” Sit d flowis rmtted between

oy RREREor S b Y ikl gDt oBE b0 E A Foraisg 120

[004th rRHﬂ@‘fin@ Rowno afigifrt GMdyic ehmdodiaientldfl Geltifcadtag@dmbll] 200efit shown.

p lus port 1133 and between ' cunferentia
We@‘ilf‘aﬁ GRS e A ih QEPFSSSE%%LO‘ISH% ¢|%@%§}n high-pressure
houSiR@NP@Ts idskdiediof hbksidd 2050 HigRRHRIEAhdRMZ2N0 ANEneRNY ‘tﬂbﬁﬁr and

upper annulus port 113a, and on an opposite end w

comgii & @@sIWé}nabﬁ@HﬁH@r%lﬁ (EpeteHe fubulfaaaffsa}g hopesis %‘@8 12@2?-20 are

landed @itigNREL let t3f %‘@1 ggssﬁlleuﬁd#lsﬁg 'ET@ n' ﬁaﬁﬂsp B hpal:ﬁ’\eﬁf 230 of
annul us port a resul d flow fromfirst

conf¢ndiana kel g 13631811219 caong bangad240 @vth@: m@uwall 212 ef ths high-pressure

|
g OGP OSIRGRARE A, A0 ot it
an ypewocircemfachtiah gttohee 2ﬁpanbadihn@’omli @llﬂrca“tthe)mgh-fptassuﬁe howmg 210.
fl owb h .
seoptd iyl B REL bS8 TnEP BB e R o LR T kine
rmg‘ lnmercgagﬁdiwﬂth 4 Iodlaer c{rﬁﬂfﬂféﬂentﬁfkfg&foﬁfb 06 mote tndeFvgUR Bt &, the high-

emhodi.nent_ of. wel | head ,assenbl. [ own. )
Pf%ﬁq lP?é‘%ng 32@ &FBF ;ﬁrsé d8d é%cﬁﬁii ?%%glga“’%ﬁ éﬁgﬁpéég Sgrve to retain the
casii@hsh 230 andvvey Bi ﬁbshioﬁhmﬂﬁﬁwmghjﬁ%ﬁir@ gowddfy 219, and permit
installed on hou5|n%a205 Hi g Eressure housi ng 210 i s

casigg Aanesrs| A20 pidh e tenty “?;‘blﬁﬁané?@% Beifuskngdly Mvd'ihﬁlarhe gafek bore 212
ofhbgﬁﬁre%&l% hoﬁﬁﬁ?ﬁﬁi |y tubul ar casing hangers 208 and 220
are |anded within bore 212 of hi gh-pressure housing

[004511 OChe Aipp ity partiem Al Pasmepliakerod 0 9 Jormesdd wivh ¢ satingrrarface 222 that
S N S0 SO AEL 230, AE L AEpos o v
presamgoasing AUk - dfirful 2 3Dg 26 trprd Feiwne thperst sutfeckd Y2gfarinmg a scat on
Whlgg, %{aﬁ g)n ?aﬁﬁg(? a%lf b 51%% f%ﬁg %GIQCI n%ltllﬁfr %aggc;obla}reZ f ogé/neera%y§ubular
and2§.ﬂ1ara‘5&ﬁ®dftﬁb}6m¢m’[ralrbormt(hkre’dnir(fugﬁ 4ﬁ)d 4 elcd(mfeieml h@%:nq a first end.

and co cond l.ocki.ng r.in
e G e B B D g A ERE RO TR SO ver 218 (o pepaced
sprihf BRMei@ 264, Zlitkréh clrbienfBieBRPNIPSHAN SRS b @acﬁlsgnngT Blément 264.
first and second Iocklnq rings 232 and 242 serve to

They gngian spi celisi 20§ Waiget's l%g@u%aﬁﬁlyzwsth iRsnseistor pgylar ring 250

betweh R st BipePpBhioR! AISIUEQNAAIFENDsHdR, and pernmit
casi ng hangers 220 and 208 only |imted novenent

[004ﬁ]pn@mnﬂﬂllgﬁmll(90twh‘?w)ns ted te engege pn Hidgraal 21opve 66 on annular snap
COHQll ﬂd'(}): M(ﬁtg‘;agél? agt%gﬁkwg&l i%ilcg ‘to 18914 Ellnuﬂ? &n &95r mrlhﬂo%ﬂglg%r ring

casl ng is formed wmth a seating surface
250t bacth thitl spnivg afenzntsud Ger derﬂ|ectgm$2f51@l tod dwatspong bask tegtheir original
3 O W t hi 0 0
o850, 380"k %) SHBAGoR L sl QB 0
conqxunfeataej b, tapa@edrsurtaca 23?9 af ammlamfmrghzfmayslhmlthmdedqth annular

sna}'s)J 8&@{ Z%q ?prrll?lﬁ% fﬂorl,g%tao% 11%1669 tap@r%g lélur?ace 39? F%heC:(?eﬂmecf:j’[lon 0? sprlng elements
264 cause circumferential lip 262 to engage a lower circumferential groove 254 located
within the central bore of annular ring 250, such that the engagement of circumferential lip

262 with inner circumferential groove 254 locks annular snap collar 260 into position.
12



and is characterized by a central bore therethrough
and a circunferential |ip 262 at a first end. The
wo peogt3smdd of annul ar snap collar 260 is furthR€T/US2008/061525
conpri sed of a series of equally-spaced spring
el ements 264, wherein circunferential lip 262 is
present on each spring el enment 264. The annul ar snap
[004Cl0| A ap11t2€0 lockirgy tirgalilOecxitamdg htounld amblityr wirfabe pEsmett shap collar

2o Ao L 2B RS bl AP0 BB

to ‘tﬁ:hﬁl@lﬁ@eabls withedpdioofloglaae gﬁ)ﬁvd:snl 18 rfBﬁiledgthEés/ Bn@i6®aldD14 of high-

annyl ar, s coII ar 260, p downwar d_f orce
pre e OER 2 hrich S GHAE S OIParm 250" N dha Rk TRy ZHGHmas be i
the £38h ofSUBmbMad rifPr AREn@INBEY SolkPAcERfhREd dbwinedrdl intéB6kition
then spring back to their original configuration as an
suchtheeit iy S&b‘éﬁg with $eppecd deapgBr Hg gﬂh theautes waidace o patrula goep collar
260%@?@@%1&101M1%EH§ any allld’]{}l%és It@ﬁ’(ﬁﬁl%ﬁo&%ﬁtfd%i% %%gge‘ﬁfent with the
annular rin Si mul t aneous wi t'h annul ar snap
lockaeg prepveed 8co°rﬁ drgeribed rabeyte, 8y dommaerd mpeqnestt gliprfnzitee snap collar
2H2 r n
260 1% hm ngkf}le b)g %{u & Ct!l;}e?x%l %%%? g%ggcé)g Sgﬂ% fh% Vé?r%sp%ﬁ&llﬁg inner tapered
surfacer Zﬁtﬁr{mememian rmg H0odwneubdng Vi tuethlanistdpi aollmf%ocmdtloczldmg ring

b f ch
27000 ButesP AREIGF «f 1388y B URoad EnREPORER itk e
ass@itdP V@ wiwéhrd @h&Spoanﬂud:cam ns ﬁaqamstalllddaqaoszﬁ@l into

0 I Qn 0047] A spli t c rin 0 exten
[00431 jiﬁﬁf‘d‘“% 81t ‘er Figes nea?{ﬂl?ﬂ éfP g%i‘fﬂi‘g&if A c{o §rngjoo is
show @ HrRlc®@Wifh LRREEors hﬁwlad ﬁfem%éﬁsuaﬁ agemﬂgaﬁangw@o%@amed by an
The Iocklng ring 270 is formed to be engageable with a

intepg] forgf22 ﬁavenbmae grgalRese 2ofrcayinglpad 129 hEu IR G pning tool

500?(%44119ﬁy ﬂl'ogfhpfs%%#i&?lnw&ﬁér@g:e%ﬁo A a glleélatc%%%fdvﬁrc'é Q outer
ring, the locking rin may be in the

sleefvgrlrﬁoof Tée sb)@m@wrdecﬂorp¢ rigplicAs toa Qitgr @fceshdp0 caghgearthe glywnward
lon%ﬁldfngf ﬁlggenﬁe Y"BY‘@ﬁth §1&t\'9 1@6’%1{1&19{} tls‘aﬂglgtgg%‘%or%g tfl(r)lgfl él(r) and wedge

respect to annular rin
ringsifi0f doe refultaload hag l14hay weolgk alng Zm)are rﬁcgagie@wmwtam with respect to
c g n 70 .and g al tmard to.
ha“%ng%’;ff’g"'n rrgldt \%?“t% YRR %@k ?"r?S % 29 ‘l’esa“éilge Ks''tes c? 4 jlidable
lon@hﬂuﬁlly trite rehpmmhahgmohcﬁmlmo befveamna fiksarupptrajosicioh,l aad a second,
islimte out e ered .surf 8 contactin
lowErgstigpy ARt e RBH SirTeay P00 age GIF Lol agnaps the
uppéﬂ &ge 28 QockMgitlgarsor lw@n%&nw@mnmba&neﬁﬂapo&@ di@¥e 266),load ring
and Iocklng ring 270 are provided in order.to

erbRtegaing 0dEen the st Bedionttadbs Wgoqdop%t}@ﬁ thgdansepd surface

152*&119@6ve@g%s[%{§315\o ch@fk ey RWAT e YRR o rmg 180 QRE Ghrdel it fadially outward
as-installed" position. [0048] Referring now to

lntomng@geélemwth the é@FéﬂI@rﬁﬁQR}'ie intthbingney ﬂwﬁh@fe?maé Sasg Ranger 220.
As e;!'{%g l't %a er ﬂ@qseéjon\é\frég%ﬂn? @g{h%eke)[g rﬂgeyetng%éhl%ﬁt filthe lower

such as caS| hanger nm I nterna
edgt of leridpgring 13 ‘nltln hepee ghoutdat 1 Borfdiapded body U@smﬂqhmmgeﬂlent of

lock%g 1}%%' 115] %[% ockl g:ll@ovegzﬁooqlfgﬁggdha&g al l'y shown)

erte sl'eeve app ies a
[004d]0\m1waafmbofdﬁn@e off auhnug diangir esyeenbly3d Ghowihén G@MBMAMBO isC further

dto oy ter sl eeve 0, caus e t he dgwnwar d .
conipfit Bliat dafltioyaife R iog: 0l > of et TLSg \ifieq g greretes in
subktirdingl ale8@mt enahfddhsranfigusl dveagidonvesiDgescribed above with reference to
Figures 2A-2B. In certain embodiments, annulus valve piston 160 is “opened” and “closed”

as described above in reference to Figures 2A-2B, respectively. As employed in certain
13



ring 150. As a result, load ring 140 and wedge ring

150 are forced downward with respect to hanger body
wQa1®s/185ser sl eeve 130, |oad ring 140, and wedpET/DE29g8/061525

150 are slidable longitudinally with respect to hanger

body 110 between a first, upper position, and a

second, |ower position. In the first position, the
emltodbmﬂnﬁcbfstub‘lﬁghfmg&ﬁ@senﬁbly\&dg anmilmgvals(igant @cpesmitheelective and

r ed ockln ri 0., Upo 0 rd novenent .

conffRE &R Rpe s b dd2 pige pRBRourR BT 1D Fagesing

hanfdro1pot loeatéd nvsthmp@swetlb@e tSpetifieal 5 amnduspagid pen Lo0ELs used to

tapered surface 152 of the wedge, ri 150 engages
Con{rl?&]e‘ﬁ? gew. Guigs iy e Cé@o%iﬁ%lw %{raﬁé‘gg? porp gg? & F‘%/t"('ig’tg%éfl%er assembly
1001989 REORIBIRM 1hWdtabschid®, 200cki ng grooves 228 in the

i nner surface 227 of casing hanger 220. As a result,

[005pla rYfedes DY above. hagew dRdy qféwb%hﬁgar&éseamy 1P gomeprises a first

flow @&ﬁgﬁ Tesd caB%l%\g[B}o@lh o FRMEEonSRGECPbn bo@cgvlééﬂ"&n&l c‘ﬂgmﬂ&q 11c of
wi t h upper shoul der of hanger body 110, and

inngsrvgeegldrend 2 ofgidnodkynlgpnedigdy 800 (dg Hirer slaevel bowk |1212@ through first
T

anngl%g géér? n’e%tz 8%% ?rclgo%kqg R Eﬁg gr% éé&g r%bSF(%Qlé EHow Jb%dmlzl 12b cagable of

providing Bluncs cdnumthention dmtp»rems euielbghaalbela]rﬂdu aloti mneabowe lrbi sncb A region

stanti al r‘at
beid RutsPhad Vo7 AU B baR PP Rl Pe@REARVER fol g o
the hﬁﬁn@‘e pedvidoslgh baibed vw tontrefliap @he positionFofgannelsis 2Av2 Biston 160

l.n tal annul us val ve piston 160 is .

withip ;?é gliony g’? g(? 615,[‘5 8 hipgey %%Wﬁlkie@‘) l?ee RAceAdR ap g fpgred” or

“clds@d Fiogitib R 8s dehirdB, Whes Ratus VEY pistds 1607 iaYiRd clo@ed position (e.g.,
cert ai nenbodi ments of tubing hanger assenbly

10
Figgiaherh gad 98) veeopd apyls pers 13 &b ad sgcand) flay w@maaa% are not in fluid

conftAHidaQbh SHHAHARES Shahdet @W oG YSreDOIN e add %&%ﬂenﬁﬁd Bow is
production tubing pup 0 and casi ng hanger
preyeptedtte dr fpmhewer aniepy mj? é72 Bpeedonil lawlopn tahH@bu sowgyerewhen
I I,
oS0 PR RnAS0 SR DBl TBub B PREL 28 A 3B bBkond flow
condigs éhdl i ﬂlﬁdﬂ}’l(@m@hCEFiosldd inmict Phiambae Ill}ce@ﬂlna@‘slmnt)llyl 2(0second
ann 1(1)19501]‘[ 1A§b gtﬁ%rls E]gf)m% oovbzle% annl‘fﬁnlg qre ? ¥1]1t1]f911cp ]éontatylgllcnann with

er ass’ onprises a OW con
1nne:lrb2a1nlmnabd eAm rq@ulqvwhin Rgnfllvalyeqosm Dbécatin ti “bednedieposition,

i nner., chanmber . 111 f inner bore 1 1.1 regi on, .
il B R REBEn 5t Sad 195 oPRhEriier by G0 s o lectively
actdaﬁﬁgi) Bl VRIS T pRRAUI60S. @Oédntril)ﬂfag thdiRRERA ohi@dryulelrmh@hﬁ@on 160

nprises a second flow conduiit 112b capapl e of

Wlﬂp F??P?Calt?] gegondaaneurneii ld bk S tiiseh a%Sﬁﬁ%lw Nampepe psed to

confkolfovPfluill e RS Bwidehnaiigbée 188l On bel ow hanger body
110 (e.g., lower annulus bore 172) through second

[0058n a thesmpanet dasedped, Pmqui@e%ﬁﬁ@péutpn&mr@ersmembly 100 described
hergr? ?e\c/g; ' 1‘118&’1118&{(11 Hltté:gpzlh lahlﬂﬂus s%nt Lé@? B%QHQ Ve control of
val ve’ t

) plStOﬂ In pro UC |on
fluith flogeretessewb  phy 4 00ly rapearised phraweieits (ag. ﬁmptesieaj’% bowl 122 and

" sed?y Bt . esired... apnul.us. . s .
o PFERC bR T5L) A0S AESLER ol BT ARUUEOh MRy iy i
han@oh asseohb RR)) resaltoind fhmibid ap@arpms thafldaBlbcand ts @e@tng $cowval of the
Shmgondw t. 112b ar in fluid Commﬁ%l ation w

.1 nner ..
anE ™ RTX‘@“%?“%I HWS FUOgy fanger flesens (R Y G Odf“inﬁ‘?ﬁ tubing
hanfdr@wembly 100 may be removed from casing hanger 220 without disturbing a separately
retrievable christmas tree that may be mounted above. Moreover, the current embodiments

allow for the removal of the christmas tree without disturbing tubing hanger assembly 100.
14



prevented to or fromlower annulus bore 172 via second

flow conduit 112b. However, when annul us val ve piston
wae®sins73iun the "opened” position (e.g., FigureRCRBES2N$061525

4B), second flow conduit 112b is fiuidly connected

with inner chanber 111c of inner bore 111 via second

annul us port 113b, thereby placing | ower annul ar bore
[0053]7 Reifarting ddvuiodigoerdiuiiaslianger aw'emlblyi ]r@ﬁ&rshoha dispased dltkin casing

ran 2R WM OF T B ShESP FroR, ThPBLE oy oy v

throl@l@hein@éﬂboﬂjb \WE) toddwadt laaiulidoe: ﬂ7722hroﬂ_ilﬂﬁrst flyw smb@ct 1I2d@hd second

aIl annul ar, val v controllin
flowy g éﬁ%. i PCB S ALY TG afugg‘gg P&O&%@%@alm@ i shopaidt Figure
5 mgsall&[emmbdce@ﬂﬂtﬂr&ﬁwwﬁorel 19001, hah R 1bB@y NANOWTth asfARBlaWe sleeve
100 may be used to control flow fluids to or from

pistpryhiel} ingtha Plgsedb gpwtion7and plem3dq pesiioppbtontiihedf any fluid flow from

pro&{féﬁ&{ wBed. pupee dthmﬁﬁoré’@na& he bibicRE sPARDEA s @R éﬁulprnent
O descri bed herein t hose i ncluding I ntegral

locaéﬁrﬁin@hou@, mbalgvleangﬁs@smmt% 080 peelis atdhestges &g iov eloponit medventer
ted

el b s R e,

m%annumubndbrasmmﬂdbeﬁhedﬂmtégmahgdanﬁﬁgmummuﬁamumm\mweswmw

0 t t
160:%1 é@ %an%er nget%ﬂ%%)% @Prgwgﬁspthg g?n% ?ﬁallf)wn%earrslaﬁne IS uc¥10n in
the idain@ee o€ hiaigzes @u@r &10. 0Thé hetatBHIGr dndindinrgSer of fnest idg 110 with

dual - bor e tubi ng r desigps. t he current,
TeSPERHBA HIinaes W%mr@‘fﬁi%@@ﬁ Oé}gg% Nﬁll{’;ea‘id@akﬁw NP&siblg iRy ik gubing
hanfdr QiR MQ) ROGAT citB&Oa Whridhut tréhl &t BOPI Nk @ r&aRAhatREY for a
retrievable Christmas tree that may be nounted above.

SCPAURSF B0 P Plitha waibpiener difoBfinienes it frseceaiclarge. cipensive
equfpﬁféﬁﬁ/ & c&lflpléta§ & rﬂ'uﬁit 11 ik he gréMotuE‘ a1 bgfesxxzélfhgeld"&)nﬁguratlons is
bi ng hanger” assenbly 100 052] Referring now to
emﬂm@Wﬁe 5, tubing hanger assenbly 100 i s shown di sposed
t I gt
[OOSWI \K}hlﬂi ﬁ‘?f&h‘g@ q:ﬁ?osegqtg é%sel l%%lgg Eljloqﬂﬁl %ﬂ dt crﬂ) ? Iﬁ&éﬁﬁgoﬁssthereof
cantbh rrmsdg Hoyhmn gkitled odhe BitOvithout daperting roum tlns Sbtmeeor 1&Rhings herein.
Thez:egrrll:]b ngslc%%crlbgd gérl}’glglga? dgx:g}rlpk%x‘?‘ﬁnlg Frlgdnezrg (Fr:)lfo) 1 g %hgwl\/lfny variations
andamdtﬁcmhbmmﬁl thel em@m ands ajglaeiy dr®) pésiple andSare R&thal thedcdpe of the

the centr al |on bore. 190, of . hanger _bod
imvaion el e A RESioBy o virises Py f6 MigrgLoem which
the R@SdUsifaRs ardmidelgnBORePpFhhéteR&n HO vahit A%Eérdﬂﬂg}yy fHeUdclpe of
flow from production tublag pup 170, the well bore

prous%tw@ow%theateé dathsgembedimeriy, desaﬁyedekam?lanéwtls |oabfakn@ae3/ by the
claiRRANAL FEIRN, Atk M?Q 8f wARR A McikEDall SHGHIARs 8F ERKLSEARSatter of
tree or bl'owout preventer (BOP) may be renpved
the gfattpout di st urbi ng tubi ng hanger assenbly 100. [0053]
Additionally, it should be noted that the integra
configuration of annulus valve sleeve 160 within
t ubi ng hanger assenbly 100 provides the benefit of
allowing a relative reduction in the dianeter of
hanger body 110. The relatively snmall diameter of
hanger body 110 with respect to a Christmas tree or
BOP | ocated on the well head nmakes it possible to fit
t ubi ng hanger assenbly 100 through either a Christnas
tree or BOP. As a result, the need for a
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separate trip to plug a well bore, or the need for an
addi tional piece of |arge, expensive equipnment, to

w@oroplizel y seal fluid flow in the previous duBCF/b82088/061525

wel | head configurations is elimnated. [0054] Wile
preferred enbodi nents have been shown and descri bed,
nodi fi cations thereof can be nmade by one skilled in
the art without departi n€IAlMS$the scope or teachings
herei n. The enbodi nents descri bed herein are exenplary
only and are not limting. Many variations and

Whamgléliineats: ons of the system and apparatus are possible

3.

and are within the scope of the invention. For

exanpl e, the relative dinmensions of various parts, the
naneﬁm§@$m&&pﬂ%MﬁM9anmﬁguﬁar|ous parts are made, and

ot her paraneters can be varied. Accordin t he scope

of pr ot édengsk bpdy Histuding i qeataltbore, Heﬁr@rﬁ%%; %@m g second conduit,

desolthe the B oRduiPsHd thd sQBhY cdddilit ta?éjspgyedt it %h@'af@scapable of

that follow, the scope of which shall 'include al

eqd@%ﬁk@ﬂﬁ@n%WOmhe subj ect matter of the clains. CLAINB

What is, [

conpr i o2 s@dnrgﬁﬁl %lg dls%%segvjl#igl CtFé} dﬁﬁlﬂ‘ﬁ%%‘fe r%%ﬁfl%%?tgl’l mglludes a

firfett @dmbpnmvmandnaassmmmunmmh@umeomhamewhthEméHhsna&d
Ontlij Itl a%%’d% anddal 1 EarareaS tﬁég% tf annq n inner
ar & CAPAbI'e ohre SF? r%ﬁfr%lr“é? 1‘oRee |stone I PR e
di shasked 1mnttteh¢entrilhﬁ)rd:wtvéﬁl thb @ik radidl gi@iudioh laad PheS§cosnd radial
includes a first radial protrusion and a second radi al

pr Y88, and wherein the first radial protrusion

and t he yaheeante fidtioatuiPimatifdketdid cofditTPREOL 203 ﬁﬁn,er chamber;
thereby form ng an inner chanber in the central bore

bet ween IR 5 Bision iy prerably Bich tet Brangngngdhrosisien discfirst conduit

I adih@kheRERhH BSHAOR arcWh 88 'c&nﬁll[h%c&tioﬁ%ro&%ﬁrlg@ﬂnher%ﬁﬂnﬁéﬁ €nd
second conduit conver ge at the inner wher ei n

t he pi stareinsthe pistoats epsadh suchdhat |1ma&b8@bmﬁé@npbﬁs$ep¢r@1rfradlal
JthsRh . EAQAYL tseé%ﬂﬁ Joﬁ&uns %&?é% i ds%&&ndaé gld{\}vg e§ 'nH{ ¢ fluid

co nication throug e I nner hanber
th@omhmmmmkmgwdpb¢HMMBm@u@h that in a closed p03|t|on
th%h%%%l aE%QB%E Ok u5| eah%n%%e second conduit,

wher eéby e "seeon 8 ot TR i d

comuni aafirstoavtuatidm chehmber fii ﬁre osln&mlblarre dB&postthebdwebihadfirst radial
han er assenbly of claim1, further conprising: a

fi PEU§QMuati on chanber in the central bore di sposed

above t Bgedohd sdtudtiafl ciImURF DithdISn@4l;bore disposed below the second radial
protrusion;

a first pressurizing conduit and a second pressurizing conduit disposed in said
hanger body, wherein the first hydraulic conduit and the second hydraulic conduit are
spaced apart;

wherein the first actuation chamber is in fluid communication with the first
pressurizing conduit; and

wherein the second actuation chamber is in fluid communication with the

second pressurizing conduit.

The tubing hanger assembly of claim 2, wherein the first actuation chamber is filled

with a pressurizing fluid operable to slide the piston into the opened position.
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a second actuation chanber in the central bore
di sposed bel ow the second radial protrusion; a first
WEe@sasmiei ng conduit and a second pressuri zi NRCTYORIH0S/061525
di sposed in said hanger body, wherein the first
hydraulic conduit and the second hydraulic conduit are
spaced apart; wherein the first actuation chanber is
4. i n The vildng danpan bsanblgrofvildiln 3, hehekdin dite pressaing Avidgis hydraulic
Aui ondui t; and wherein the second actuation chanber is
n fluid communication wth the second pressuri zi ng
5. COrtheithbing3hangdr@sdetiblyngf chiad @etvhéasiaeddeyor@f actub@dnehdmber is filled
.Wherein the first act ation.chanb%% lsﬂ%&lLed with a
withs presyrifing fiyd ppeptie E?ﬁﬁ S Bistog e figglosePasitiston i nt o
6. t herneRened nAest hisembld - of Emt $BINEiIh ARgSEssasaRTald 9fhydraulic
claim 3, wherein the pressurizing fluid is hydraulic
fluid| yi d. 5. The t ubi ng hanger assenbly of claim 2,
7. Whefg tﬂbih& fa P%inﬁ(j‘ o ahin?, Chaahere first dohlidi€ktdMdt BetBeen an
pressurizing Tluid operable to slide the piston into
annplagspetesBwdsad 98¢ ei thmhanger bpgheand thd inaerishamgeor. assenbl y of

cl aj - [ r rizi fluid,i - l i
) BT RS g8 FERREY IR el BN vn o
annwaeloed dispdsa Helavsthe barpdubddy end thndmebetmben an annul ar
space disposed above .th anger hod nd the inner
9. ohaiBelb i Rk R FNGRP ShotBiRh JRCpf RS surounas o
prodMeesefubinghe second conduit extends between an annul ar

bore disposed bel ow t he hanger bod nd the inner .
10. chai@ﬁé?bup%. anWeaSieHBﬁ%&fe Heffgle Vel %;rﬁt 6?‘% IPE 1N 18 an upper
shoW¥B&! @idAhd 3CorRAMALAI FFotRIGIHE isTUbWEURGEIA. product i on

tubi ng. 10. The tubing hanger assenbly of claim1l,

g.. . . | .
11 whelhsi tbing ehapggr sassqnaly of céar‘%‘_t Fughggng Ge aﬁfs"u]i?ﬁ@% protrusion 13 a
circRRMWNEEI sho@8d, ol eheSBERAN Fadi A BlodusiBh RlalskelONn is a | ower
shoul der. 11. The tubi ng hanger assenbly of claiml1,
12. whelhe itgpinghleanpérragsembliciefzdlaipr Idt wheypigrihg gecge has an inner passage, and
i: ji.ak l.der - i al
wh%%%?%ﬁ%%%ﬁﬂ%%@%u%ﬁ%%b %i¥§%g$ﬁgg%h§§%g gﬁ%@%gassenbly
13. of Tk aibmglibpganiasembly of bleins 2 .dawter baspramgimmey fop bskiag the tubing
han2d mh%fein the i.nner PASsAgs, is defined by a first
Cr dSSCTNDly 1n 0S1t100 within,a w orc ular e%lﬂ .
peni'ng’and a second openi ng T30 € tubi ng hanger
14. as etubing hedgechsatmbl corhprisidger conpri si ng nmeans for

| ocki ng the tubing hanger assenbly.in position within
a wel | baﬁlélg'tef%ﬁ’l hégger‘rﬁ?fg’jlaYlnﬁﬁ.proﬂ“%/t it‘r’lﬁgn%%‘ﬁ%eé‘?ed%ereé"m’
assenbl wheRMphé Sihgle bore hanger body further comprises a first port and a second

port therein, wherein a first flow conduit extends from the first port and a second flow
conduit extends from the second port;

wherein the second flow conduit extends to an annulus defined by the
production tubing and a production tubing casing hanger; and

a sliding piston disposed within the hanger body operable to open and close the
second port to selectively allow fluid communication between the first flow conduit and
the second flow conduit.

15. The assembly of claim 14, wherein the first flow conduit and second flow conduit

converge to an inner chamber.
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a single bore hanger body having a production tubing
suspended therefrom wherein the single bore hanger
Whowyg/18138¢ her conprises a first port and a secPCIURIING/061525
therein, wherein a first flow conduit extends fromthe
first port and a second flow conduit extends fromthe
second port; wherein the second flow conduit extends
16.t 0 T assemhlyuﬁ‘ ctheéxhi 16 edhé:ryinttllmeinmrwﬁambdr anformdy baywennch frst radial
oduc ion t

o BdEea et FH REPRiio R By UB Pt P gdeRi B second

rachall ;@smlstolnares&smmdl qﬁahbuﬁeﬂs@ﬁb@cﬁtthe\/ﬁhmg@isto@w fluid

ni c 0 en the f | ow condyit and the
&SSFWHM Orc}aﬁa&av*'ﬁ whaseln g r%@%ﬁmrg}r%pnéq &) ‘fﬁpiTA,Shoulder and
the%@ﬁ@amaltﬂa&dsiohsgaFobv@f%h@@la@iwt and second flow conduit
converge to an inner chanber.16. The assenbly of claim

18. 15 Thtsreaibly ohslamndy WRsHbEE 15t fadih@iptmeionded grcumferential

shoﬂcllh&sﬁndrtﬁéjée@&nd%cﬁz{l Hﬁt‘u@ﬁn andjaysecond radi al
protrusion, and mhereln the first radial protrusion

19. and'he eseblsorfce aiad] Sawhgrent the sicove ks an dinsp ogssacopndayiherein the

e JThe assenbly
1ner3:)1lﬁ§s§é ¢ 8 HIr{ngc?e V\]ﬁ lgéha fi ‘Ldé’g#lﬁg TEH a%ag oi)zm rusion is an
20. U p Pl asshmblydné clairaisl wheeeins te oerdnd axdlaaprop'nmrrllssvp@able ® salingly
noh QUET %4 er. 18. The assenbly of claim 16, wherein
© g%ﬁ% ?ﬁe PPR4i al protrusion is a circunferenti al

21. shouhdtand owadiditiea @ﬁﬂﬁﬁtﬂasﬁ@ﬁﬂlﬁhheﬂhﬁh(ﬁdﬂ)iﬁ@nsmg a
sl eeve. .19, . The assenmbly of claim1 r
sl eeve HRERUDS 3 b E%@%ra@éem% dnwﬁ? é‘fmﬂﬁ? S?‘iﬁ‘g‘iy’ the tubing
pa&ﬁﬂgﬁaﬁénﬂybbﬁﬁﬁmgﬁflned by a first opening and a
second opening. 20. The assenbly of claim 15, whe

the second haEFabody Sirihgs F‘Hﬂpl‘il%ﬂgob&oﬁoP@c%ﬂ%éﬁﬁ W@nyeﬂhead

engaggsdnily SREC Qe ﬂ%tconcgﬂt anfha @@JOH@ Ho@fcoRRtVivkdrag th'é first flow
wel | head assenbly, he met hod conpri si ng: installi a

t ubi n@nﬁuhwsewéélnm opndlupt gytenf @ngrémdnrrﬁéladhra@éh%wgert dy and

t ubi n ssenbly conprising: a hanger body
furth%?g%%%%ilg]ng a bore concentric wth the well head

assenbl y andidmgisteitdifpbsnd vathirdibe boaror salestecnapefiihgwand closing
condutlheSe fﬁ&%qn%h? first flow conduit and second

f1 ow CONdI 1Tongitudi nally through the hanger
body an dlsa:ﬂmgamhﬁmhasamromo the @blil}réad]@s@ntﬂy anddi sposed
within the bore

the. secSIae g BBRLTPECH Tty R SACRR diies (pggendenty
ontreritVaBlViRInt he adiliass edbhyly. and
22. The method of claim 21, further comprising closing the second flow conduit by
positioning the sliding piston over the second flow conduit, and disposing a wireline plug
within the bore.
23. The method of claim 22, further comprising retrieving the christmas tree separately
from the tubing hanger assembly.
24, The method of claim 21, further comprising retrieving the tubing hanger assembly
separately from the christmas tree.
25. A method for isolating an annular bore below a tubing hanger body, the method
comprising:

disposing a piston in a central bore of the hanger body;
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wherei n the tubing hanger assenbly and Christnmas tree

are independently retrievable fromthe well head
was@endidye 22. The met hod of claim 21, furtherPCT/US2008/061525

conprising closing the second fl ow conduit by

positioning the sliding piston over the second flow

conduit, and disposing a wireline plug within the

bore. 23%herPhethorpistbachaoh fottabdrldRotrisiontaneérn scamgradialpgotrusion,

retrievi the Christmas . tree separately fromthe

¢ uhSREPYHE s BRSBTS 85 BSRETR L hod of ¢l ai m 21,
further fidlgprfirsiad@atiodtchir@bdr RdthtalfRiid, whierth thafi@edctuation chamber
asse epar at e fromthe Christmas tree. 25. A

et GamEo P REstat Hge Lo R o3l N5 SPUERY B & ¢ ubi ng

hanger hgelying pREsurEh MRNNE T SilshbtuatibS BRSivRgardl ddabih@R force
in a central ore of the hanger body;wherein the

pi 9ndhe pragndaredlial Brotrasien. Alterghy stisplpsingriheapiston waipihe central bore;
radi@l protrusion, thereby form ng an inner chanber
therebetween; filling a first actuation chanber with a
fluid, whstiaing theepipton syithiethratinoil dpianiieh thy Hefscenad radial

iR SRl R0k PRt [RLERIRR G R G LRk Bl G contl
c hdwize whareth the gattiindlually osmmecteh withehe emotad boeedthedugh a conduit
protrusio t hereby displacing the piston within the
cer?f(reg(?m%@]%oél;gﬂglﬁgqa%{)%%%’?(B'om ng the piston within the

26. centheahethal ef sladh Xshdtrticheosedond deladiiag tpy atidusi BB actuation

seal j ngl.y engages a part | ocated adjacent to the inner
Cha@ﬁ%fﬁ%‘@\?g}%/arprﬁ%@g%%‘iofl ¥ bore, wherein the port is
27. T 1 uindnyetioa R eeteh, Whtkintthefl@a RHyafaukomad t hr ough a
conduit extending through the han b

. ger, o%y. 26. The .

28. met g dnghodeplaglsm 2, wheraihgie sl PaF Ay defiret \petweay atmeduction
tubihk HisbsEPb NG RBEMRE bR 2508 FRAGCHR L a@n@r €SSuri zi ng

lc%nggoist. 27. Theﬁ%et(Sr%!cs;loai1 of mg)l a? m 26, V\,ﬁetrl%i n the fluid
29.i s Ty drcthodiog clpiny? 3 furthgr copppaising praydlingf a wirdingpg, within the central

erein the annul ar bore is defined between a

production tubing di sposed bel ow t he hanger body and a

30. pr dduiotegehannulys sigitabedl vegy st@@ comprasimget hod of ¢l ai m 25,

e WSO DBl RIS Mgt 1 P g WD
val ve systlgng aangor bedyndispoacd asthinghatasinge whpjear the nabigf hanger
a V‘tv)%lcblr (k:)o%rlp?’l;ses a central bore, a first conduit and a second conduit;

a first port disposed at a first end of the first conduit;

a second port disposed at a first end of the second conduit;

a production tubing suspended from the tubing hanger body;

an annulus bore defined between the production tubing and a production tubing
casing;

a piston disposed within the central bore, wherein the piston includes first radial
protrusion and a second radial protrusion, and wherein the first radial protrusion and the
second radial protrusion arc spaced apart, thereby forming an inner chamber in the
central bore between the first radial protrusion and the second radial protrusion;

the first conduit capable of fluid communication with a region above the tubing

hanger, and the second conduit capable of fluid communication with the annulus bore;
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a tubi ng hanger body di sposed within the casing,

wherei n the tubing hanger body conprises a centra
Whor0e/1384¢ i r st conduit and a second conduit; aP€T/DS1008/061525

port disposed at a first end of the first conduit; a

second port disposed at a first end of the second

conduit; a production tubing suspended fromthe tubing

hanger ldein the patonus ogerdbbr eichl@fai imeah dpehademsitivh¢he first conduit

producti on tubi and a production tubing casipg; a
pi S iedrdpg sendito i e SO QpiomBHple Sk S i charmber
pi shrotigh the fitsthest dndisd secomdipadt; gpeot r usi on and a second

radi al protrusion, and rei he first. radj al :
pr ot r usPEREEHEe Phionde emmﬁ@ﬁ? S bt g afha%ﬁ_ BAIQP dhsssaRradial
apakdtrusion eeaRYIyf phtdd dh@Bechbid Bért GRAHREecdrd ddABuiE BNMdtah fluid
bore between the first radial protrusion and the
secOmEIPEHiR VigYBe 10 BAMDThe first conduit capable of

31. T 1 uind G QAR G dh QB AW E B Rt P PIim BB HYRhdr REMpiRI MY
hanger, and the second conduit capable of fluid
conmuni @&t eefuagion khaniher dispngédisbobothe fiiheade] protriggomyi st on
i's oper - ' | L : | F St
condur ¢ 2ARand HEhib et BbcRARER, BO8ChAERuR ot blch
fluid cerfmumreatrizoyg osndiht danden §enorsl predsanmdey canbvio digbosthen said

first r{ and th econ ort: . and erein, the piston.
& esf Bt Ml B R PR s BB ISR Pk Sl are
r adpaded padtt r usi on seal i ngly engages the second port

and the ?.econd condui t tis ngt in_fluid cammunication

wi th t hé T Adpation A ata firgtend ofihe fikst pressuyizing cRNAWE

shut of f a¥adoH@ad)sibe Eﬂnﬁﬁt aGlr&tichd 80he $ddbid1REss G dofdRg:

a first actuatign chanber djsposed above the first

radi al phgichuias Bt ackiatipies AEHyd coBRuRRieD sithdhasisiastpation
bel awnbhenngecond radial protrusion; a first
pressurizing conduit and a second pressurizing conduit
di sposetVheiginstie dedoanh getpativodiprt e flaidncontieunidatie with the second
hydrautd Gheangui t and the second hydraulic conduit are
spaced apart; a first actuation port at a first end of

32.t hlhkiintsgralprmesles shutefh galzo mgtant of daisesbrdrtize tcompiismg means for

or .a.firs nd of..the. .second. pressuri zi ng
e e i e oS S yich SRR EE BB “Bort Ts T 11 ui d
33. coriiunhiegial emuist shutoffevdiver sistcacofiathino31.clvacrbiar the dind actuation

erel.n the second.actuatio orf i i.nflu(#g .
cha s Rl igha e ey Bebdrs Bio e prengg positon.
34. Therhie Miteghlan @iy Whlitest vad tspdtdm vadvigr By $theinQhe ple@umisa fluid is

further conprising nmeans for
hydraulic fluid.
35. The integral annulus shutoff valve system of claim 31, wherein the second actuation

chamber is filled with a pressurizing fluid operable to slide the piston into the closed position.

36. The integral annulus shutoff valve system of claim 35, wherein the pressurizing fluid is
hydraulic fluid.

37. The integral annulus shutoff valve system of claim 30, further comprising a christmas
tree.

38. The integral annulus shutoff valve system of claim 37 further comprising a wireline

plug disposed in the central bore.
39. The integral annulus shutoff valve system of claim 30, whercin the first radial

protrusion is an upper shoulder, and the second radial protrusion is a lower shoulder.
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| ocki ng the tubing hanger body in position within the
casing 33. The integral annulus shutoff valve system
W@R200811303w0 31, wherein the first actuati on chanP&r/Usz08/061525
filled with a pressurizing fluid operable to slide the
piston into the opened position. 34. The integra
annul us shutoff val ve system of claim 33, wherein the
40. pr él§1suiln'tegfah glnfllllwsi dhitsff hpbreasysiem Hf wladn 335 Wﬁﬁ‘ﬁén the first radial
ral. ann toff val ve sy | ai m 31
ol feieBt e B e B S B Brdrbr P e o
41.pr elslsumgalrvgmilhys}ﬂtcmﬁ)&nx&tsbaem@f 8laingl €0 tvhﬁreﬁh it QRcverta® an inner

the c pos.i ti on. he i nt egral nu| us shut of f

Passpgt 78 ‘é’ %r?lé ﬁ‘i‘eo‘fmeé P%%S?ﬁeé%deyﬁ%‘i’ye% ﬁ%{ Enige é%Js%%eF%%r?Qenmg
fluid is hydraulic fluid. 37. The integral annul us
shutof f val ve system of claim 30, further conprising a
Christmas tree. 38. The integral annulus shutoff valve
system of claim37 further conprising a wireline plug
di sposed in the central bore. 39. The integral annul us
shutof f val ve system of claim 30, wherein the first
radi al protrusion is an upper shoul der, and the second
radi al protrusion is a | ower shoul der.40. The integra
annul us shutoff valve system of claim30, wherein the
first radial protrusion is a circunferential shoul der,
and the second radial protrusion is a sleeve. 41. The
i ntegral annul us shutoff valve system of claim 40,
wherein the sleeve has an inner passage, and wherein
the i nner passage is defined by a first opening and a
second openi ng.
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