BACK PRESSURE VALVE CROSS REFERENCE TO RELATED
APPL|I CATI ON [ 0001] This application clainms priority to
wWOR@®9/081208/1 si onal Pat ent Application No. 60/ 98BCBUF2008/079243
entitled "Back Pressure Valve", filed on Novenber 2 1,
2007, which is herein incorporated by reference inits
entirety. BACKGROUND [ 0002] This section is intended
to introduce the reader to various aspects of art that
may be related to _varjo c f the present
i nvention, which g@ﬁﬁs@ﬁ%&iﬁqé?{&mécl ai med bel ow.
This discussion is believed to be helpful in providing
the reader with background information to facilitate a
CRO&S BEFERENEEAMQIREL ATEDhAPPRICATONSspect s of the
present invention. Accordingly, it should be

[oo0OTper $h30dp¢|matloh hetsienss pebetyetot 5.8 Prawisidralr Baidnt pplication
this 6g and not as_adm ssions of prior_art. gLOOO:%]

NoAS0REbICHs P ackeprasspraness i ogaOYRIPReR 21, 2007,
whith 9 Q8 FIcRS oy PARERREGAALIARrGpd Soci eties. In

er to neet t such natural resources,

orrpanl es invest si gnl ficant anopunts of tine
BAQW‘@W&

ey in searching for and extracting oil, natura
sources f

, t hy bt th
00827 ;| ZS.S4Eh 3 BleRohBap ABoFacs i Redde? T iBioERdbects of
art ﬂﬁﬁtOrWa?ftﬁa sélbferc ® vémtnh@ a@Féét@ , ofdihiel bied@n@Mflention, which are

roducti on systens are e to access and extract

deserioed cansiiorc el ainaddeelayst &hi JisAussion g ialievessRob@ hslpful in

proflrilirbe ERAEC P S DekREpkPErhERmBaf, J67 tadlate o botter

undeestbheing efsterbanoldabpests usfethet pregsht avlentibe. Accordlngly, it
resource. These well head assenblies include a wd

shoyigt P@t%ﬂd@fs’[%%%teﬁh%e SIepIeED ARG He r§é@H”d§'3v|k9ht o@fd not

as M%@F&!nsldf Sy aﬁa5| ngs, valves, and the like, that are
conduci ve dr [1ing and/or extraction operations.

100§ L'egﬂ@ﬂrhdf PRl b pal BRb MR e i s %%Jéfﬁeaffect on

modiérnpsedriorties @ihddsddiétiodg. Inceraiel & et te@dietrizand for such natural
producti on of mneral resources, Forinstance, during

reSQNIORR] MYMAIHSSATBRTIPS NGSE PRI isASt 3EWUatn i imalaigsToney in
seaféfin@f6€8nd extracting oil, natural gas, and other subterranean resources

from the earth. Particularly, once a desired resource is discovered below the
surface of the earth, drilling and production systems are employed to access and
extract the resource. These systems can be located onshore or offshore
depending on the location of a desired resource. Further, such systems
generally include a wellhead assembly that is used to extract the resource.
These wellhead assemblies include a wide variety of components and/or
conduits, such as various control lines, casings, valves, and the like, that are
conducive to drilling and/or extraction operations. In drilling and extraction
operations, in addition to wellheads, various components and tools are employed
to provide for drilling, completion, and the production of mineral resources. For
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enpl oyed to regul ate pressures and/or fluid flow

[ 0004] A wel |l head system often includes a tubing
wh200ge67208 casi ng hanger that is di sposed w t hPCIT/UR®08/079243

wel | head assenbly and configured to secure tubing and

casi ng suspended in the well bore. In addition, the

hanger generally regul ates pressures and provides a
, gat h for. hy rlaul i C co)gtr?.l fl ui d‘t' cheni ?al [ nl/elcti ons,
instgpce.pdufing SrINg, aNHaSLERFUCR, BRRIRIPHE SHA'T AES4VANGS igifqoften
emplBGedd e iPatB- prb8sifrds And/chiRiEMWa back pressure val ve

is often disposed in a central bore of the hanger. The

k pr ; I fart es;

(0008 P FEMTRL (Pt BHEAanERBCR &l 1o SR o @bing hanger
thaiisndibpeséahgvithir thaywellheadeddshedty abdréardigsieto secure tubing

and) B35ge Sigaride® 87 b AL BPow BhaIERRerTe direigsasgeneraly
regliRe VB ésRPES anLBRRldY Ri FQ{H Yor hi@rafe koMb SHAi® chemical
valve is provided separately fromthe hanger, and is

injechgnaldrdbedikedo ke pahsedyéirongl theavelingadeand imte iee well bore.

i S B RS T huentl BYAR BT ShASRERAT bat bt of te

harigee. Wb@éﬁﬁﬁeﬁsare/ ghive. pl(¢ tisd abhragiBorendl thdelanger to block
installing the back pressure valve into the hanger

Presgiresioh tee Madixeorsffram gRapiestiagrteroyah keweliead. "During some
- i.ngl ' ' f S U | M€ ani
opdEHIEL N8 Mk BRLSLI VAR B GRS BLFRRLAR AR P coions
belgw tice tangsr, sacls @t th@avdlidtet he seal . Unfortunately,
each of the sequential running procedures nay consune

[0065}5i gmybibémtth@%dﬁk p?bsémhr@evéllvd igOpfovided s\%ﬁafmé@, from the
each run of a tool may take several hours, ich can

hangeangndt s installes élftghix[hecfé&lﬂg%oﬁﬁsv@ﬁﬁﬂ dpedast imdgha wellhead
assg}ﬁb%f.alln% Sragh RN 7Y RbAGES @ufu%hgéwnttg‘?hé‘%\%llﬂ(eag followed by
multi1 pl roduce npl'eXrty an

e tools may in i'ncreased coO
the drosthillatiRiRl GFRhBHESERI Pk SiveQFalVdHEisASHANSBgE 00€IGHe Y arstallisg the
features, aspects, and advantages of the prese

] nt .
baqker@%&L_irsﬁ’a\qu 'PF%H&WQ%;%? Ny _Qi'étieét %fofagwpé%sﬁ%%s in the bore.
Accfo?diihﬁy, NAstRARA & tﬂ??ﬁébl@édr@é‘s%\r%. {/ﬁ@?_ Mol NincRIR B ®ise of

tot accompanying figures In iC i ke’ characters
sevesgr éx@at ahd ke sequence of procedures to set and lock the seal.
Unfortunately, each of the sequential running procedures may consume a
significant amount of time and cost. For example, each run of a tool may take
several hours, which can translate into a significant cost when operating a
mineral extraction system. Further, the use of multiple tools may introduce

increased complexity and cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:
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parts throughout the figures, wherein:[0007] FIG 1 is

a block diagramthat illustrates a mneral extraction
wWarEpea2dh accordance with an enbodi nent of thRCPUE281079243

technique; [0008] FIG 2 illustrates an enbodi nment of

a back pressure valve in an unl ocked position; [0009]

FIG 3 illustrates an enbodi nent of the back pressure

00§31 *FRookes 2 fesk dafiartdiaa SFRS ek ash Sp system i
acc@ﬂféﬁc@ﬁﬁi?@dﬁ %rrYr%dﬁ@leﬁf‘Qf t‘h'éepr%éﬂft tBERSigUEe val ve
running tool of FIG in a locked position; [001 1]

[ lou f i
(00831, FIG 2 ﬁ%%ﬁh%%p%& BRI TERY o' BRKDBRSSBIEANEE i an
unleckeentsitiorent of the back pressure val ve and a back

pressure valve retrieval tool; [0013] FIG 7 is a

[0009pwc ARGt 3 tilhastraitdd Bstenabadimant ex enpbacly predsued vafve of FIG. 2
installing the back rer essure val ve; and [0014] FIG 8
and g back peraskEe ValvRAUNNINGdLe) at es an exenpl ary met hod of

extracti n%‘“ t he back pressure valve. DETAILED

[00HRSCRI I Nl stragreEenFe CoEMBTI IMENTS pastki BleseHee Mflllvaga@l the
bac%@of?%%%%ﬁ%%" PP RoBbL ERE LB BRSNS ot oni'y
10ofkf o k15 fyshhaarie SR Boaliya ahE parh pressods viledh  locked

posmgﬁ-frpl ary enbodi nents, all features of an actual
i mpl ementation may not be described in the

[00??60' Figab! MU?trétbsSiPP‘é'n%cRﬁm% Pro?oc 8tk P%ssth VARe and a

el opnent of any such actua enrenta ion, as In
backmyessuyevedve nedrieval tadj gn pr oj ect NUMer ous
I mpl ement ati on-specific decisions nust be nade to
[0038hi eFEGt Nes aci@lcirzet Hat Sihestigtés agadesmplatycmettsod of installing
onpliance with s atemrel ated and busi ness-rel at ed
theg’é‘ggtpf%ﬁsh‘tr%vabﬁi’@ may vary from one inplenentation to

ther. Mrreaover, it should be appreciated that such
[00114}]|e\,5|(5p$fﬁ1a flomchiast thayhitstsates an exemplary method of extracting

the back pressure valve.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0015] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be

complex and time consuming, but would nevertheless be a routine undertaking of
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conpl ex and tinme consum ng, but woul d neverthel ess be

a routine undertaki ng ofdesign, fabrication, and
woretwabedtir e for those of ordinary skill havi nRCT/H82008/079243

benefit of this disclosure. [0016] Wen introducing

el ements of various enbodi nents of the present

i nvention, the articles "a," "an," "the," and "said"

are intended tq nean that .there are one or .nore of the
desiire o and FRa e i rahge B SralBRnaHiE Ratigdne Bene
of thiB@Nddigsurar € i ntended to be inclusive and nmean that

there may be additional elenents other than the |listed

[Oofgﬁgsg\ﬂfeq, E@rcﬁﬁéﬁ{ga o th%eon\/a'r'iBQf'e't'rﬂBMHe?ﬂ% ‘of_the present

, ow, ' nd variations o ese terns IS
inverdide, tlor admeceld, efare] “that” arwksaiitaredqiendedanymean that there

particul ar or,ientation of e conponpents. .[0017 o,
aro (e inmeke i B Sl e T GTEn SOPRLRg. ¢ ioieipge and
“halifg? e ipteretield BadnBRENedahdaheatAnES BRTe MGy e HRIGRIONA
of "t he above-nenti oned i nadequaci es of conventi onal

elemenls aijesybarike distedreleneids. Adowoyeai theduse ofrient ebottom,”

‘a0 bl arhe VoS B RoRas I8 ik i EyPeREE, bu

doe®xidtagquinnany phamuldr dtichitatneoftihe Rom@ddnengs.si ngl e
tool. Mre specifically, the back pressure valve is

[004 7Pt aCkadin/ iefempid SYhobaRse R RAf 8@ {)I;ésbh? t@éh?ﬁ(ﬂ(ue include a

pressure valve. 'In"certain enbodi men the bac .
sysisinesang emethiagk thaklagigsessesc pnendr i mare bdfdyhehzakavg-mentioned

madfls BE chnlBlot SEalRE Fafifin i Hetlod o i Rhgiefhed in

gre&lepsRtdinBel@Ntthe HigN6$ed EmRIimants inalee awack.prédsure valve
l unger is biased to a closed position. In other

thakedyb 8eresialed ime rﬁﬂ@ﬁ@eﬁx’[ﬁa{%pﬂtﬁé@te@ 41 @nsinalgt triex wWitA o single
fr h inng 1 [ -

oof AL 2GRN0 Fook WESELR Ko SLITERN R @ weghitond

appliedttorbe fback preysweakdiee. pliresertam tmbedinadntzethenb&ik peyssure
si de of the back pressure val ve. Enbodi nents of the

ACK. p [ [ .
valyg, iclypiess du p¥InFEicek bRAY ohaY{Rg (R1e/eating ciReThghak PHRfiFesma path
t e . "
e R nERBY e A gBP LRSS ind Do PR Bl e
ventiag kpopt: ekmsceriain @inieodimenisndhe phingends bidssddolzodypsadgoaition.

i b4 ha i e PSS bR 4 b8 el hsis TR e venting
port, @erfomgestefNEarP BE KdprESSd B ¥FerY the Pehtiffport. Opening the
venting port may enable pressure to equalize on either side of the back pressure
valve. Embodiments of the back pressure valve also include a locking
mechanism that couples the back pressure valve to a bore of a mineral extraction
system. In certain embodiments, a back pressure valve running tool includes a
body and a plunger that interfaces with portions of the back pressure valve. In
some embodiments, the body of the tool engages the back pressure valve to lock
the back pressure valve into the bore. Further, in certain embodiments, the
plunger of the tool engages the plunger of the back pressure valve to bias the
plunger to an open position. After the back pressure valve is locked in position,
the running tool can be retrieved, leaving the back pressure valve in a locked
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the back pressure valve into the bore. Further, in
certain enbodi nents, the plunger of the tool engages
wo b@pbusgyer of the back pressure val ve to bi aBCT/Hg82008/079243
pl unger to an open position. After the back pressure
valve is locked in position, the running tool can be
retrieved | eaving the back pressure vaIve in a
l.ockedposi ti.on nd enablln? the&B un urn to

Posy|ass 8ad Fadng e, Hunggs fare od, Ppgi tu Pileyd another

emb@dﬂne‘h@%h@tr%l Q&R ddrPbBi &% de@dpﬂouﬁlﬁgrthbopléﬁg@tpﬁﬁ an open
p03|t|on unl ock the back pressure valve, and extract

posities, badackpthes baek prassuse fvadva,tand lesiract [F@obapk pressure valve
ock diagramthat illustrates a m neral
frortihélggh on system 10. The illustrated m neral

[00?@ Egégfﬁgg' %gr(égrygpzpl grf urg@nteroarl]?% ra% system 10.

Thé"MQél‘P&t@beﬁﬁ}%réleeﬂract@h lsyafeh Q0 i BE @onfigsed t@rextract various
configured to inject substances into the earth. In

mingste aneboaiundnesouroes, inatudiag hydracacbors egst@han@/owswatural

e} RC e Relip Srime oBbtiafioss TS Lo MR35 Rufbopieres

the amidrbhestraditort yBletd 1@ i@ lBhoaRkddangsi 4 dutfadea s@stem) or
well 16, wherein the well 16 includes a well head hub

subsgaaffida AeSULSEar é)@@m){ Od@]‘”uﬁﬁét%l Ih@eéMSWUb & includes a
r d
welﬁ’l%'aa ?i Xuft')l'e?hlld %er"ﬁnenagu g)ogfg]ﬁrﬁf Q\Hﬂ L@%h%%ln the well 16
mclmaed; laelwllHelaU H® 18 awd descli-bord B@. connecti on of the
wel | head 12 to the well 16. For exanple, the well head

[001@] i n¢hédﬁ§|lf@a@°lﬁlwqi80@erﬁé‘ratl¥1llr'q?cIL@@ewbeidr @ dmmeter hub that is
onpl enentary connector of the wellhead hub 18. In one

disRARFECAIBRL terminatiee) afHeadveiligons 2P ncl gl @@naewmm teppovides

for tfpet %nﬂ@o‘ﬁgnggqlﬁ% %us?on, ea\%lliiﬁgdtlbcyr Ieagwelxyellhead

uarter xas he we
12 lrmuhdcmea @mmmtdreumannarcpupmldl et acmnplehwnté@ gonnea:tor of the
connect or) manuf act ur ed Canmeron. [0020

We”m@dm!@m Héad'nlgr‘?;%ﬂ%ﬂ'mn ﬁ@pd%'&h‘%ﬁﬂ byl 18 %W@@ﬁeﬁht@NHC

T L L ety

Hous2omehexras, lapdithe welbeat dd iesludealavesmplednerdatyscallehiconnector
(o-Gor S SNBSS aed B o BRI pRl TP 1
[0020] The wellhead 12 typically includes multiple components that control
and regulate activities and conditions associated 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 colloquially
referred to as a christmas tree 22 (hereinafter, a tree), a tubing spool 24, and a
hanger 26 (e.g., a tubing hanger or a casing hanger). The system 10 may
include other devices that are coupled to the wellhead 12, and devices that are
used to assemble and control various components of the wellhead 12. For
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16, and provide for the injection of chemcals into

the well bore 20 (down-hole). In the illustrated
wepivoterzest, the wel |l head 12 i ncl udes what i s PCT/US2008/079243

colloquially referred to as a Christnas tree 22

(hereinafter, a tree), a tubing spool 24, and a hanger

26 (e.g., a tubing hanger or a casi ng hanger). The

exafipie b el MLahoiesl SEppoiontclie Raetedt o' §BaRS & tool 28

suspengad ke nP B rHOstAG |30V Ak (%*Falﬁ‘érﬂ%d%ﬁlweﬁts‘)fthé 6ol 28 includes a
wel | head 12. Forexarrpl e, inthe illustrated

runeifgoi@iohdimat, ist lewesgd t(ed..10un) nicomda’ cifshees vesgseluoptedwe!l 16

end e 3uf ik DB RPN, ST RO AR BypibB e oo
28 mlaFr)unélugmaacﬂewéé shgendeeiserr dnal/driiewsrdd it tendkMicad1e2 via

head 12. I n other enbodi nents, such as surface
a Crapet et $HPROGIEIY 98ViRRy i ncl ude a devi ce suspended
over and/or lowered into the well head 12 via a crane
[00231] ot ibe tses @Er generadgvndedes Goralietyhefl flewepaips (e.g., bores),

v SRy anB ot B Bie &l e el o el “FF sfufss o ree 22
mail hvec ued |a ftémeh0at i918icpOSEd abbat hritse Badyey floRclod@e adtuators,
me that is disposed about a tree body, a flowlo

ALV RS O INRANGaT o 62 TRV ey Idel e CPEEhomCRtGN with he well
16 EEBHEnPELYS FREZINTRLRE ALES Bplcdondr 1 obfag prgyices

for b@m@le?nibnmrm/wdd&vbomr@mmjrm lmhammEhmrrisertmn of tools (he.g., the
proc ures SucC as e Insertion of t ..0., the
har}ggﬁggg ID§) fhenwsr lthee tfﬂ%l'mefﬁont%é@“ﬁ}%& e('STHCé\S '85} fheywell 16
R he | i
(GoFRFTIER g ey e, R PR LB d0e il 16%e.0., ol
anobmatuaaicgasalm)abe gegllatesyahe rowtgdlvia e kerd 2outedingtance, the

ree; S8, M ngrcaleg ¢ han Bt ke TONINEAhaL s s BRRS other

conSsBHMIE Ndueh ééiﬁr}nﬁﬁlféldn%cfo%ﬂgly”b%ﬂdﬂé@ﬂﬂrﬂnerﬂs%%%m the
m nerals flow fromthe the mani fold via

well\ih tontimaifeldayia the wellhe@cw Zznﬂécfrdh@ theei 23y belove @elrlgorouted

to HIHA B sBradt Bel®Esnace or the vel Ihead 24 andror an
toozﬁterﬁfﬁd'tp BoSZBRS A B s Bebd ol B hdfeBy s Sagtor an
intefh e BRI céﬁﬁé’(ﬁﬁﬁl%@cv@e@n%%ﬁ@ﬂh%d huBSRRaR t1RHrE8%S. Typically,
the tubing spool 24 is one of many components 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 the tubing spool bore 34. The tubing spool
bore 34 connects (e.g., enables fluid communication between) the tree bore 32
and the well 16. Thus, the tubing spool bore 34 may provide access to the well
bore 20 for various completion and worker procedures. For example,
components can be run down to the wellhead 12 and disposed in the tubing
spool bore 34 to seal-off the well bore 20, to inject chemicals down-hole, to
suspend tools down-hole, to retrieve tools down-hole, and the like.
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m neral extraction system 10 that is run from an

of fshore vessel or surface system The tubing spool 24
WO pwbress t he t ubi ng spool bore 34. The tubi ngPGpUS1008/079243

bore 34 connects (e.g., enables fluid conmunication

between) the tree bore 32 and the well 16. Thus, the

tubi ng spool bore 34 may provide access to the well

(008 © A, L T ASHRBRIP! B Q0. pd wOrker B 9L Sevateq

pre%rb@e%rlgx@ﬂﬁled'tﬁ@%ﬂbbfé pbbembyhhabde Rﬂ@bs@@é%ﬁf’fexceed
to seal -off the well bore 20, to i nject chemcals

10,eQwroHBdS pet squarpiact (PSa), ¢h | 5,000 RSt angins that even

oxek DI B frooidfioh] Eﬂréé*%%en&%f%nn? Plthls LW Emaley various

meHigfRsmE esuchFas sexianplugs dndievangdd, tbeobartralam@egunatbude well 16.
pressures that exceed 10, 000 pounds per square inch

For(@@mple: RS @necwalvas atm B P yechitdmsh it Abe dounard eressures
of f%%ﬁoﬂovf ridus B5rE8 A ahnefd ﬂﬁ{)ﬁéhcﬁﬁttﬁé%lhgﬁ%}l %@f@n L0stem
enpl o pl ugs ~an

I"ous “nmechani sns, as se
10. vlﬁd)rvlestarice ﬂmrllustfateddwanggu%t(e ad htebwcgj harider dfa@asing hanger)

and v ves e e ed to requlate the
s BPEA gne'SB%%iuw@@n e e fac Toait osesiey Eiagcand Gasing
suséBﬁBé@'uﬁtﬁé‘Wé‘H q Rehd B |deeét|c5a€%ﬁtfbr?ﬂy§ﬁé%h€'@oi‘198| fluid,

or 1 nstance ustrat ed hanger
chelnan@enje@tlorcasamgthealu‘@eﬁhe dangpi 2alingludes pazaenikoné 138 that

extorys JEoyT e 5ated 6" iy ep By pid (8603, By BRI EHlcation
Wltf’ﬂ}’rfb" fIing s E@at ete 54 dhd théh/@éﬂ' @@He 20 Qﬂfb@@@ate@nté)réés%res in

| i ke. The hanger 26 includes a hanger bore

the doresi@d and 6&gﬁav Hearitast élnrocrghtthﬁ wielihpad P3| If resrtoreghwtted A
padoletatich (&P 19, S, Seg¥prtad Gty 1T B Baboeb Befe 38 o

regtiaee by peesglreaanginditarrmckipress@et valve 8@ ndhbe Wekbthrdighout
12 if not regulated. A back pressure valve 36 is often

minggay texyraghien ﬁb@ﬁ@f@ 1hia 'f?é)ufﬁdﬁ@é'id p@ssures ang Haws at e
the pressure. Simlar back pressure valves 36 may be
[0024kd trhifwughoigxt of nee dlanger r%ctthmba@}xswr@ﬁsurpovawe 36 can be

mstgfRY L o *EhdeRaRgR o Sant a2 i ddefed aiq Bedgoad 12

or raay bbemtsmﬁtaal|ht©dtherﬁangdn@maﬂr@euhe%r’cg@‘rczeehamebﬁngganed in
26 is installed in the well head 12, or_ may

the iwplingpAd@ (&9 -0 laneednare tuling sPeet b@w@ﬂanlgéheiattwavease the
harnBf 26! Mg} ¥e! &M d48Wwn and installed into the subsea wellhead 12, followed

by the installation of the back pressure valve 36. However, during installation of
the back pressure valve 36, pressure from the well bore 20 may exert a force
(e.g., a backpressure) on the lower portion of the back pressure valve 36.
Unfortunately, the backpressure may make installation of the back pressure
valve 36 difficult. For example, backpressure may resist the installation of the
back pressure valve 36, and, as a result, installation of the back pressure valve
36 may involve a significant amount of time and cost. Further, multiple tools may
be employed, wherein the tools increase the complexity and cost of the system
10. For example, one or more hydraulically operated tools may be employed to
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the well head 12 (e.g., landed in the tubing spool bore

34). In the latter case, the hanger 26 may be run down
waealoezbdal | ed i nto the subsea well head 12, f oPCDUE2H081§79243

the installation of the back pressure val ve 36.

However, during installation of the back pressure

val ve 36, pressure fromthe well bore 20 nay exert a

ok Bueeiy Hate S TPRTOIPGR0 A bogenS AlselRs sPsthins"dnd nethods
thaREKBE €56 %ﬁ\p'l@&’tg@'becddﬂ%kﬁl@ ifor&n§théd BEfeBRFMated to running,

pressure valve 36 difficult. For exanple, backpressure
seatg, ardienkinghthe bagkapiessusnvaie venshe knipeed axitracten wgstem

36,8 resul ' al | atj.aon .t h
10, ey BoSaled ROk ve Bd gk f ORdisgt e back
pressure adive GBS tandFdo tigrempidlyt tophttort ©plastotiori@e back pressure
enpl oyed, wherein the tools increase the conplexity
Va"éﬂwn& E BN, seat Aeloskdhe Ratlopressurexalvgl3s: one or nore
hydraulically operated tools may be enpl oyed tol ock a
IOOQé] veFlG. Blikbusirataha ¢robs @fictigh efasdexernpkaryiesteadiment of the

o2k ST B TP ovl g dRstepe B afrmBRE 0§ Hek fgoure vaive

36 ineRideB® bemd40 .0 kbag stheadar Kotsrasfid-eloval ritey 36, 4 plumder 46,
m neral extraction system 10. The systens and net hods
a pluapgr epring i a hglbdayn tsteansi fhtsleque shrarmink Sar less seaments

54’%ﬂhvﬁpr@3e@dﬁd98w\a?rﬁg§{l oy rotation of a tool or the

back ssure va o run, seat or |lock the back

10038E+ 7 $E AR nasply (elilich sane b4 Efllo T BSnour o

the P sl BoréaBge §6 thé nilddimated | araboditesht e O GomN40 ihbledes a
back pressure valve 36 includes a body 40, a body seal

cyliagricay shape aRawsladlogeiivdinahgxia b7, avharangee ager giameter of the

I r I; , I eaghe
vod) M9ETcRREALAT 08 ORE MR BCKE Bined) BEEG81°Slcn o
shapé. eh&fl@s]thédhieodyodP #0 slidda enddllyyinteahe desnger shape38.hain the
. is simlar to the contour .of the hanger bore 38. In
illustiaded |arpRRGIMESs BrIBWET MERHON 3% 06669%R§’Y| fi@| ipglvdeg a reduce

a0 oA 80Pl kgl i Sisnierence of e
bodypl.oXVment Heybatle pesssarelvalvet 3§ isosettineghadvagger boree388the lip

Such a,shape enabl es t ody 40 to slide.axially into
60 Y SRR BT BeRSTIRY PRETEI P Gor P BRUBHISN fomhanger bore
38. ! RWESrdRRMY, itRE bedy A0 dditbd Rslverdd ihRCthadRgRr bBEsI8S until the lip
60 contacts the complementary feature in the hanger bore 38, wherein the lower
section 58 and the lip 60 enable proper positioning of the body 40 in the hanger
bore 38. In other words, the profile of the body 40 may ensure the back pressure

valve 36 is not inadvertently inserted too far axially into the hanger bore 38.

[0027] The body seal 42 (e.g., annular seal) is located about the external
diameter of the body 40. More particularly, the body seal 42 spans the annular
region between the body 40 and the hanger bore 38. In the illustrated
embodiment, the body seal 38 is nested in a body seal groove 62 in an external
face of the body 40. When installed into the hanger bore 38, the body seal 42
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di aneter, such that an annular lip 60 is formed about

the circunference of the body 40. When the back
WQe@ssem2es val ve 36 i s set in the hanger bore 3BCT/URM08/079243

lip 60 may contact a conplenentary feature (e.g., an

annul ar lip) in the hanger bore 38. Accordingly, the

body 40 can be Iovvered into the hanger bore 38 unti l

the Ii cts Ierren featyre . in th
providaga Mgl s BeNinn U BT A0CHey 1k WealS brohS Heophiore 36.

The b8dPYesnad! ngrféRﬁie Qlﬁ’%'léét@ﬁh'eﬂg s‘éfal tdrenbamke. 4Por é‘xérﬁﬁle in
hanger bore 3 I'n other words, the profile of the

cerlggtgmipodiragntarisebedy iseabée I@qﬂ#%&ﬁr &-segl ve adeseal. not
i nadvertently inserted too far axially into the hanger
[0028] e 3181e [)0@52?4}) dbe inddges aatentipg(@ort 64 thahek@ndseaimpletely

t ot t | di t f the b 40.
thrapiaRE el A Blong e s, Shy T el Fallone Lottt BRA bl deriables
fde RQ‘pQQs RYOVERANE MR AP UY a4 Sh@back fﬂﬁeé@?@%l@i@@ |s'3ﬁwstélled into

[ lustrated enbodi ment, the body seal 38 is nested
theuhartgebdwesé&l gugo e emangementxoay hel atwaageouhéo enable

prefity s 3 O RO 4 pabREL B aR TR APk o Falfiino the

preQélﬂ‘et Rryywahhsleothd mﬁchaﬁ%éu@fvalv@%'rhf deodhstaled without a

i nclude an el astoneric seal, or the |ike. For

S'Q@&%ﬁ?ﬁl@”duﬁ fepriesByres Hish IVorIA t B PeRea poi@ryifieanily tigher force on
Onéa%‘]g%%ﬁnc? %§c§ p?‘@?éur? afve! 36 etﬂgﬁ l%%@frﬁl&%ﬁ% JQQHMg“fgrce during

es a venting port
instattaoret €hg vteermoggjort 64 |@@émewlymlo%?j tcheelzgm%te (5;79 brock) the
oper a the venting port 64 enabl es ui to
preg L@Jhﬁl%BaB%rbe@ §g %@r FXERRIR .S PRINGST S @6”1%60' to a
sea'llﬂé thlRd s6ld th@evé}ﬂfh%eﬁoﬁoé@ aﬁ theUilis PhteAr §ABBGIRIMN:, the
vant ageous to-enabl e pressure on either sid
seatifhg shfaba 6k |pclede$1 aechaahfee haﬁngca prcqxﬁlhd ihatis Eyopleinknigry to a

he es ure nabl.e the es r val ve, 36 to
profy rihs Hhifder R | B8 RchiSed T B gaaT vl Tndduiriaer 46
may et | ‘éxiaﬂ?ahio a ﬁr*sgfﬂio%ltl@)ﬁnway Mﬁ’élgb@é nﬁé&fr@etr@ p‘llnfger 46
side of the back pressure valve 36, thus, requirin
agapigtsee sealgﬂq suirtacalof i gealrise dianger bare FBée.gerit tlage @psltlon)

or e b8 PIBTERAIL | argEPn sl Fhbehd ! Rl Fh8uoh the

venfihy m@er 64 6eligs, mbpéntp@)sﬁloﬁi?a|'ITHe‘,g|II§sti‘rélt@anrﬁl50(§ifndriﬁ@eplcts the
venting port 64. In the illustrated enbodi nent, the

plurga{| 461§ & 6lPFae #OSEONNC| udes a chanfer having a profile
that is conplenentary to a
[0029] The plunger 46 is disposed internal to the venting port 64 along the

axis 57. The plunger 46 may be urged in either axial direction along the axis 57
between the open and closed positions. As illustrated, the plunger 46 includes a
lower stem 68, a sealing head or bell 70, and a stem 72. The lower stem 68
includes a protrusion that extends downward from the bell 70 along the axis 57.
The bell 70 includes a shape and profile conducive to mating with the sealing
surface 66 of the venting port 64. For example, the bell 70 includes a chamfer 74
that is complementary to the chamfer of the sealing surface 66. Further, the
plunger 46 includes a plunger seal 76 (e.g., annular seal) disposed along the
face of the chamfer 74 of the bell 70. The plunger seal 76 may include an
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profile of the plunger 46. As is discussed in greater

detail below, the plunger 46 may be urged axially into
wW@2doven29posi ti on that includes mating the pl uPgBEDS268/079243

agai nst the sealing surface 66 to seal the hanger bore

38 (e.g., a closed position), or may be urged axially

to a second position that enables fluid to fl ow

t.hrough the ventin rt 64 (e..q.,,,.an _open Siti :
clasiimer sl m 80 rdemaRT dbfiite nBnatBstas: nid 4 dosed
poshtloPSedVRRS 4 o sA0zSvedRahs! L'Mlg?%r 46 ah8 tﬁé?’d&ge‘&b, wherein
internal to the venting port 64 along the axis 57. The
the fluighgral bigcksdipidbirony prebingcemplaielydRicaghdhe eentiog port 64.
al ong the axis 57 between the open and cl osed
[0080ki t TbesieMs d intlusies st pabirusion thatextendd Gxiatlylupsiesd drom the

oeli783 Slong e mat S e Pt 4P Bribhd SlosROmRRITEN: e stem
72 8XtbRAS Mt WBNAfyI7d bR BSAPab! F? Hadiille i@ SEMS72 éxtends a
The bell 70 includes a shape and profile conducive to

heighit i migtavhencavily e afceqrdngty, dee uppeostenhé2 wanthengepressed to

uro e RIS 2 aflant 1Fg 5%, opRR Aokl PeRaShy Bty stem 72

ena@ﬂésft&@gall@r@geraﬁ theturnttbehlclozedrpatfiionncl udes a pl unger
seal 76 (e.g., annular seal) disposed along the face

[0081] t hehe R ger 464 nfRly B Bidel!to TRe cld¥@dRbdunisT b?t‘t’rﬁ’é spfing 48,

may include ‘anel astoneric seal in one g%bodinen . .
or singangiasitg pleghgeisnie In e iliustratdcosepogivaenti re spring 48 is a

coi B Gl A 1R A5EL ek O, BB ¥R oyl Som o

A fiiaﬁséﬁld?%C@fnth'eeéglﬂir%; yBrigugthihé® av ené ivedl TRF thd pllrfsrlle. A
uae

The stem 72 inc S a protrusion that extends axially

secapdernd BPofh ieespeng 4Roisareaigednatl Hie Boiam hplendewe ring 44.
' L %l ot RE o, o
AccIatRE: o8 B Bl 70, BrGsR 3 RIP oy bost ot tns girection

of thédostoehdl dowe ity 44)hehegbpriny 48nt conti@essed bgtwien the bell
Accor di ngfl t he uréi)er stem 72 can be depressed

70 anlaéh@_m@ BIdMLr NG e PaIaEY ORRSAIRG BERONRS RicnUraing the
spriflg) &84 the PEnHBPLE 3§rgﬂg1ir7t8 th8 %F%gg Hd@@i@' é;ﬁ”@ﬁéwﬁﬁw . 2.

urn tot ose osition. [0Of unger 46
0032Y PSP BE O eT 558 RERKbEoRob0 5o SRL e Bl o
diameterdsiighly, latder than the 48térsdmntatel of ghenigwiehadteirs 68 of the
plurgé%pig.:d,ﬁ%g?&tngltqu?hee Tower gtrem0f6’8 gfntorlwel Sm%‘é‘é‘?( |4%| m\émytbhe’ passed
completely through the plunger passage 82. For example, as the plunger 46 is
urged axially into the open position, the lower stem 68 is passed completely
through the plunger passage 82 of the bottom hold down ring 44. In the
illustrated embodiment, the plunger passage 82 includes a top portion 84 (e.g., a
portion proximate the body 40 and having a diameter that is larger the diameter
of the spring 48). The second end 80 of the spring 48 may be disposed in the
top portion 84 of the plunger passage 82. Such an arrangement is beneficial to
hold the plunger 46, spring 48, and the bottom hold down ring 44 relative to one

another during assembly of the back pressure valve 36. Further, the bottom hold
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A first end 78 of the spring 48 is retained at the

bell 70 of the plunger 46. A second end 80 of the
WER0e298 i s retained at the bottom hold downP€T/NgR0ds1079243

Accordingly, as the bell 70 is urged axially into the

open position (in the direction of the bottom hold

down ring 44), the spring 48 is conpressed between the

bell 7 dt h |d d 4 th t
dow gl %4 75 R0l RTad 16 Shé o D S Hp DR Pk e hola
dovﬂ'ﬁrlﬁ%'@ |Ls)faét6h@dtt8°¥hé|b@§?dlop\ﬂ§'fhét@ﬂeﬁ§8§ fa@pn bdl'tsﬂrfét extend

The bottom hol down ring i ncludes a

thrqug@ﬁgéﬁensabg@@@%gf nha\hqﬁ@rrahqidedﬁwrermgl414ght ly |arger
than the outer diameter of the |ower stem 68 of the
[0088Ling&he 4®dy AT of thenlgdgk pressufeovave ﬁGeirmlfﬁIBieefthe feavity 76. As

R e OIS o B S 1S B0 ol sy, or i
cointidasd v éthbX/e'nﬂh? doPﬁG&thrEé)ﬁIU%trQEéd ShBobiPYEHt, ﬁfeeéﬁwty 76
68 I s passed completely through the plunger passage 8

inclggles Rddse extanditg troaoavirstieng 9040f the asly 40 tayeards @@pond end

o GERRNTE b, PSR PR 59535, bBBung o

porhexi Nk @hs@u@ﬁ@d eFevitadly| thel varar 1:g pore odi gt &meiintdagion with
The second end 80 of the spring 48 may be

the diayﬂbgéoﬁqw hab the grper steoh 7§@fdﬁetM@n$ﬂr @P(t%‘ﬁié‘?s%@@'y into
h

the V|t€‘7'8 ’ eg%lwge HE dl%ée@ﬁ flcﬁ Fhe 5P ?rﬂ%%%ﬁrgl prlllénger 46

extemjsr bledigiglet Iblmmeaoamiyem dwuheg‘uﬂlﬁspefmlppsmbnt the dtenk72 of

maf BETERT L RAAVC I Y1 HERATELOE O BasBy rapic g e heioft 77 e
steBTBASs IHDSBRLILATEN Fikbrdthd SicrRSLoRaY dedbgabRrsialy

ast eners ol'ts) that end thr
suchdbakthertop of & 8’®nmf72t|$16uﬁmtmtbra h@ﬂtmfncbmknﬁacelaagofdhe caV|ty 76.

in the s teef BBadlni ey Hhe olg P pFEE Bh St Tad sgoments 54
are'aﬂ‘§d HEPSséd WEH@%\V@W@%MMF&R&Q@@M tépthteh.%pé‘m»dﬂé do@h ring

is coincident wit the venting
56. |T|h@smmré*@ldsd@wa|rwgr56 istthecasted ertome fired lende?) af therteody 40.

in LK BRGFEN 4 by B30 GReR, 1 2 Bvcie AEFE S e

boc{yf4ct he body 40 includes the venting port 64. As
di scussed previously, the venting port 64 is in

[00S4TMUTHE Mol PRoWhidledVResE Mdiddes’® boH! @4tth§¥ |strh8vé@aﬁ‘fng (e.g.,
stem 72 of the plunger 46 extends axially into

slid along) the axis 57 to urge the lock segments 54 into a locked position. The

hold down sleeve 50 may slide axially along the axis 57 from an unlocked

position (e.g., a position wherein the back pressure valve 36 is not locked relative

to the hanger bore 38), as illustrated in FIG. 2, to a locked position (e.g., a

position wherein the back pressure valve 36 is locked relative to the hanger bore

38), as discussed in further detail below with regard to FIG. 4.

[0035] In the illustrated embodiment, the body 94 of the hold down sleeve 50
includes a hollow cylinder having an outer diameter that is less than the internal
diameter of the cavity 76, wherein the hold down sleeve 50 may be disposed in
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the cavity 76. For exanple, in the closed position,
the stem 72 of the plunger 46 extends the height 77
WO ni0g/062e8 cavity 76. In the fully open positi oPCT/UR08/079243
stem 72 of may be biased axially into the venting port
64, thereby reducing the height 77 the stem extends
into the cavity 76. Further, the stem 72 may be

e L9 IR oS B PR B T e
preésflﬁ*e'da'l\}ési% ad |88l irRIRRd diBsle shd@ HIRIHdIog SFhé‘i‘;\’eﬂzév@oshear pin

and the | ock segnents 54 are al so disposed in th
hole 96 eytergl fremdhaririernal giataeteppf thecboghps t@majowtemlameter of

ther%g)@fg g tIrT @dbl@ggg?&?)ﬁ)gltlgg\g@héafé%vg6%1@%{ fgﬂﬁ %%Pe%%é’ i 8n with

onee@?omdréfe%vetsih@aﬂ piperolBelosd idane Uold?_gﬂf(ﬁ@f e Yok pressure valve
ntegral with the body 40. [0034 he hol d down sl eeve

36. 5@ thee Howskeqd ﬂﬁ’éﬂ&‘i’ngihq ﬁ&evﬁsshﬁ@\/élﬂn%ﬁgﬁ@aY@egd'Sp@ﬁ@@ in the
sleéﬁU Ogﬂlaat‘ g)?n PSS % éﬁ%%{é?"f‘o LBk 9RK ﬁ&g”&&kﬁ s“r{}e%é“s% fh the
ocke on. The

posi t1 down sl eeve
unleokeal pysitbrandirt hriahidas 5I?5ngrthmaa«ns Bﬁrl cmkelde@omet sleeve shear
sur

ping $2031us: SMRBUNG Aha ok oWt HEa l-igesl ds B adapongLthe axis 57
frodw'théstﬁrﬁléél&;ﬁj :szl't:bFFl aé: |Ilﬁﬁré}eb%kﬁl@§ pé’siot t@ld&e?o&%taon, as

osition ein the ressure valve 36 1s
dlSGLBIS&dIIWﬁJﬂ@rtdeéalhbeigNWIﬁ‘G)ngaia)’[Q FéS. di scussed in
further detail belowwith regard to FIG 4 . [0035] In
[0086F | Thasxisitead cvbbdamibiet sleéVvee sheatypitd 5 midyebdradklivered via
down sl eeve 50 includes a holl o Ilnﬂer havi n

eNgSGeaIeYiCArfRe 101¢ [awn gleere oG Myl elOOh £y ‘H%Ptflﬁ?dﬁ%‘t’r@”ism
Forg%(ahm ﬁvtgb?ﬂrl]lt]%até@%hﬁidalﬁwgﬁt 'qur’é %099‘% S tﬁ@“rﬁ)l@gomysleeve

i'spose e cavl 76. A end 99
50 lmcdyde%a tnamiamat*é)a theait faxtertdswtmblﬂaheﬁntemlmm:heter of the hold

36, | udes,.sl h i
dovft R VG esd T Bdial, 2048 o ' FBRIFL 26 $Be GRS a3 gy 1n the
|IIu§t||%Pedj 'é‘nﬂ:?d%ﬁﬂneﬁt Qﬁétl&ﬁd %cé heo b@&Md@é‘ at Patt i uPait ﬁ!rfa%che that is

di ameter of the body . I'n an unl ocked position,
ger@r@m/@er@ﬁedtcutarﬁo tioe @slsg%7 aln gthariarnbedimenis, ibe éoad face 100

maf 0 897 8hoR deTR Rl o B ety Bl g 6 toadt o

the $loREdEWS REsgveB01Ss 52 may be di sposed in the sleeve
shear pin holes 96 and 98 to retain the hold down

OUSIE SR SRk Ahe 107, AOHERY A, 09 o ko Bhouimate e
lock segments 54), also includes chamfers 102. The chamfers 102 enable the
axial load applied to the hold down sleeve 50 to translate into a radial load that
acts on the lock segments 54. For example, in the illustrated embodiment, the
second end 101 of the body 94 includes two chamfers 102 about an external
diameter of the body 94, wherein the chamfers 102 are complementary to two
chamfers 104 on the internal diameter of the lock segments 54. The chamfers
102 and 104 each include an interface having an angle of approximately 45
degrees.  Accordingly, the axial load applied to the hold down ring 50 is
transmitted to the lock segments 54 as a radial load via the angled interface

between the chamfers 102 and 104. In other words, as the hold down ring 50
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pins 52, thus, enabling the hold down ring 50 to slide
axially along the axis 57 fromthe unl ocked position,
wa@sgooplbss rated in FIG 2, to the | ocked positPCHPS288/079243
di scussed in further detail belowwth regard to FIG
4 . [0036] The axial load to shear the sleeve shear
pins 52 may be delivered via engagenent of the hold
sl eeve 50 wi t.he tool 28 or other nechapi

down :
rares e it G0V EHEPY O PE ANBHEE A ARSIEND Fely in the
dire®foRfoftthe IbEK SefmentSbacuie RIEki §E§ilrh'é#ﬂ§ 5y b?@@xbéﬁ@ed—@@dlally

t hat extends about the internal aneter of the hol

lntOddaaﬂocsHeé:bp@&w aEn@disessed indedheagetss befyy wth rtecatChts@ FIG. 4

on| 372555 199, gk Y05t A BERA B 8 E

me@NATovek ¥n Parded didtian td @nga%e anu30&7thd |acmsbgments 54, and,
enbodi nents, the | oad face i ncl ude any

thu%rthgﬁé’%ﬁl’( prIe&sUIEsVa¥A Bfcisveeated ta|n§in|§$|é¢ql W@Oﬂh@ta&%ﬁl motion
of thgacclb 5?0 %‘Z Jﬂeg%@F ﬁeggﬁree églvg[ﬁ?’%l]atlfé ?c?co%daﬁ&ﬂer and

pr oxI mat

wﬂhdnﬂa ﬂow:tlormegnenms d4dhe abmpaonentw@ésthehiaadlerpseéﬂﬂe \Tahae 36
ers 102 enable the axial |oad applied to the hold

relaél'éﬂ%‘)%hee@%'ég@d)qrﬁqsransl ate into a radial | oad that

on | ock segnents 54. For exanple, i
[00331 us?hﬁt'@%k spdBanisedd indlude advefie ARy 1beir ogfertqqgmeter that

= ooy dERgI SRR oiond %, HBH AR Ehe pancer

bore @8p| Eoeskampld, ahéewocke bagrhents 304nalndé kbamférsr @8 that enable
i aneter of the | ock segnent The c:hamc ers 102 and
the 1eek SRARENtS Q4L RENter frh%iocﬁw AEPoNR (§riyl aniyylar groove) of

4 C y xjal
the BT SHCOR, RulBhone: 1otk Mg oRsYinclieR, BGl108 Bt can
endageka sibgh@tirs tisel bady 40 tmleaisuﬂeoﬂne lock segenentdldedoes not over
|ntert[ﬁelce Ct)ﬁéy\e F the chanfers 102 and 104. In other
exp\%pdg QYRS down ring 50translates (e.g., nmoves

thout rotation or angul ar . displ acement_%Itg {)al Ig/ in
[0013% dil Pec'or seameMs PHgans Sy, Vvag hanism that

en%@%ﬁéc@ég@gﬁr@%&@@@td ?Q'r@L iled M 9. ({dﬁﬁ) %}I‘i’]%'ﬁ?ﬁ%/tgroove of

posi ti on, I scusse urther det ai oW W
the haggedbore 83.GIn dnaedtbmdimest, 166 lockrsegintents weridsiude feeplurality

haol.d down ring,5 es, hot r.ot at ut nerely npve
of 645, FGH Sab s Bret B8 bitg i Al el o e Sinppded Tadially.
ancHeSEbsdirfbnt 2RE: lock segments 54 include a C-ring that is biased inward
and can be expanded radially.

[0040] The back pressure valve 36 also includes a latching mechanism that
retains the hold down sleeve 50 and/or the lock segments 54 in the locked
position. For example, in the illustrated embodiment, the body 94 of the hold
down sleeve 50 includes a latch groove 110 (e.g. annular groove). The latch
groove 110 includes a profile that accepts the tip of a spring loaded pin 112
disposed in a hole 114 in the body 40 of the back pressure valve 36. Further, the
latch groove 110 and the spring loaded pin 112 are positioned relative to one
another such that the spring loaded pin 112 extends into the latch groove 110
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thus, the back pressure valve 36 is seated and | ocked

W t hout rotational notion of the conponents of the
whaor/ogressure val ve 36 relative to one anot hePCT/HR2H08/079243

wi thout rotational notion of the conponents of the

back pressure valve 36 relative to the hanger bore 38.

[0038] The | ock segnents 54 include a profile al ong

e Pt 7S 56 4 BBV RP VT BB bobloR ccoramal.
ret@ﬁiﬁ?%ebﬁﬂ@d@ﬁm JresveeBeB e uhltRkEQPosARATMRRY $ndidde shearing
i ncl'ude chanfers 106 that enable the | ock segnents 54

or atemése discegadingriha spyogiloafestpovid 2 e. g., annul ar
groove) of the hanger bore 38. Further, the | ock
[004tphneiihe bady Bdefahei old whsteavan5@ ngelgdes ani bnlbol groove

116, gt SBaBlie Med e TP XV L2% 18R IPBOR e TScRiample.
the IPWEKED008 16 maDUelEfgadBy KhiH ¥xif I0ABGAaAE MEHGH of the

~enabl e the back gressure valve 36 to be retained in a
firstc engl 80redlt Hrey bgcsonesetire velveadger Ther @x@d.loae mag shear or

oGS I Rlpagboeeicd J40RRL Bkl P Tl Tl AEES it 116
Furbeeretheaddgdoaadha) bablenh@meid@swasheslie®nte behtovat into the
segnments 54 include a CGring that is biased i nward and

unleaiiedaRosilgrarite dold gprun eeyDoa0p envadsabr YRnesei¢ down ring
56,Vﬁ|dvﬁe3@qtﬁé5c%gmﬁg§§kﬁ% I\L@%%QBQ%}%?@?&EHZ@@ EE& hanger bore

retains own sl eeve
38.segnents 54 in the | ocked position. For exanple, in
the illustrated enbodi nent, the body 94 of the hold

[0042pn B|@egallpdlrdtos | Bask présdurd \aDEestbhd 106. disposed in the
annul ar groove . The latch groove 110 i ncl udes a

hangesore 36hathebaeh Peesshee valyedtyster gralnigclugdas edbashpressure

.. n ! h
valve u RO 2 s B B g tne Bk proiihe 1 04 1 g tiratea
the ek spessuye vabaedinping tbdR 122 inghaded & eoe dbady! 184, \serunaing tool
one anot her such that the spring | oaded pin, 112
plurgaehrds & THPBINGHEC| $RTEY lﬁ%cﬁ/@dl_%ﬂ/\ﬁ@ﬂ a'RE adaPieTdbih
sl eeve 50 is advanced into the | ocked position.

[0043L or dhagupningdealr tRais tuReorcfradvihedlanges booe 8§ \iaghe rod
15 QKRR 1L A4 TS 1 G RSA6 8P imEB 51 B . ari
pipe) that is suspended from an offshore vessel, or lowered in via a surface
device, such as a drilling rig. The rod 130 also provides axial loads parallel to the
axis 57. The axial loads may be in a first direction, as indicated by arrow 140, or
a second direction, as indicated by arrow 142. In the illustrated embodiment, the
rod 130 terminates into the rod adapter 132, and the rod adapter 132 is coupled
to the running tool body 124 via a pin 134. Accordingly, an axial load applied to

the rod 130 may be transferred to the tool body 124.

[0044] The running tool plunger 126 can be employed to depress the plunger
46 of the back pressure valve 36 into the open position. For example, when the
running tool 122 is assembled to the back pressure valve 36, the running tool
plunger 126 engages the stem 72 of the plunger 46, depressing the plunger 46
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[0041] The body 94 of the hold down sleeve 50 includes

an unl ock groove 116 that enables a nmechanismto
w@a0a6129¢ he hol d down ring 50. For exanple, tPEI/URI0KTI243

groove 116 may be engaged with an axial load in the

direction of the first end 90 of the back pressure

valve 36. The axial |oad may shear or ot herw se

o U b Bl 958 b ok SRR g e 2
urgbokisk BRINGeP MQQHQhé‘ﬁrétan*é‘étlﬁﬁ\(é‘é | iRttRe i ctioh oF Kedarrow 140),

EOSIIIOH the hol d down sleeve 50 to engage the upper
suchdhat r@@vtaellrmgnewlurmﬂ seak’efisengapadke peakgiperfaca 66 of the

ood 0 " EFEL G, ECra S Bk JBEURDE far? Byt A gustrates
emm@mdthlentobhglun@@la%hm:@dég .a Tdwsbardq mamepts the stem
val ve system 120 includes a back pressure val

72 of ihRi G AS. 15he s8eRas0 HInchickRel Badinis adewecendl e tool
plur?’gge P%ezéﬁét“r%t &Zéﬁ&l W{t@gp@%}gg %Ygssr%ere\‘:@lsé’ 9 44“Q|'§Pﬁﬂcludes a

i ncl Udes a a runnin
depth angenatlid essathanrthe gighd 017 spell-'n@ 278f the $ted1 13 meaoblosed

ada 132. 043 unni ng tool 122 is
posfliranTi e e PGS 1oy S stisnieGast (118t @bse@oBEn thop distance
e r
(naEYRTBpRARY @A TR ANGEHEE Bl e BEBRE1467anc tho
heighitf 8hol bedepste of the rectmer@di maywevarigditd saey ithevdisglacement

fipagh, 2 drilling rig. The rod 130 al so provides
OT 3% PAU"9CE gs parallel to the axis 57. The axi al | oads

0045 "Fhe doSepbaenl 6 maiaed s deevy (ag oOmsuriace
89 bﬂt@ vity! Y@t\/fé‘ﬂ%drﬁimgg ntnghﬁasf ofh é?h(értv% ﬁfegﬁmnlng

e ‘rod adapt e rod apter
toolcspningd28 cenaides mmm@ plongerbtmdmoyemalata/eampthe ot body 124

suchIRgf el Plulnach " it S B RunGS A8 it e, pBeq 0%t as the

bac'kuﬁr%'s@gret QleepﬂdHﬁ@lﬁL tdel 61 2R %\%@P&Mﬁ@e %0 tHEPHRHS Spressure
pl unger 46 of the back pressure valve 36 into

VaNﬁpé@l ﬁ@sexam@le o theill o aipaied emb@dlmwt,rtbﬁrrungmgd@ol S.mmg 128

s IheRBRGHELER HRThgE CTt M M BT s 5,1 the too

plumdermntes isidispdsal #55iglgnddreodreuriest heapsobbbyly i1RUOsach that a
flrstperﬁaagﬁzp%gé ?SnmLS tgglhggr)rlr\{\g r1%Sé retargz?s %‘é%%?%ﬁ gnclj 153 of the
plunger bore 150, and a second end 154 of the running tool spring 128 reacts
against the tool plunger 126. Thus, as the running tool spring 128 is axially
compressed (e.g., the tool body 124 is moved relative to the tool plunger 126),
the running tool spring 128 maintains a force on the tool plunger 126 that enables
the stem 148 of the tool plunger 126 to slide relative to the tool body 124, and
maintain the plunger 46 in the open position. The tool plunger 126 is also
coupled to the tool body 124 via a pin 155. The pin 155 is disposed in a slot 156
that runs along the length of the stem 148. Accordingly, the pin 155 travels
axially through in the slot 156 as the plunger 126 moves axially relative to the tool

body 124.
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urges the plunger 46 in the first direction (e.g., in

the direction of the arrow 140), such that the bell 70
wapapbusyer seal 76 di sengage the seal i ng surPEESHE8/079243

of the body 40, enabling fluid to pass through the

venting port 64. In the illustrated enbodi nent, the

tool plunger 126 includes a recess 144 that accepts

stem 72 of the plu ger 46. The r ss 144
100465 o TRE RS et E S roiRina: B B8 e s lbiast e back
presSurgogalal 3eMvid rlimeng*dtea? /pind N5 8. €CRISS rddding! Sitear pins 158

i ncludes a depth 146 that is |ess than the height

ext%@abetweren the tep! bedy 424manrzheretgiping|ringedd pbia b@qzk pressure

va§e5: FEREsGhRRaT 1 Rub Pk PeBadthert; RerlfgRBGhser pips 158

extér’ﬂtﬁbélviefe@f @@ﬁ@albﬁhvﬁﬂé 160e06gptiin 146 retamindeny Siednd a shear
77. The deg of the recess 144 nmay be varied to vary

pin hate 162 [ica ﬂhedﬁotb@)’d%ger 46. [0045] The tool
plunger 126 is maintained in contact with the bottom
[00414}faEbesmuevateﬁeemdtryermotuIaG hé mahibeg refesied to as the

uniBl RbHTE: e lffing BeRBion: & BHOR bR 0P vu b 122 s

coupl tdPBdybdcldpriselrd balvetamliaphenaenink2éhdai gihai168 éd@ﬁ that
pl ung}r 46 in the open position as the back pressu

the vigol ©adyn A gist sespermed abaye daer Bolgh downt sleene 5@0 F(he lock
seg@{r@gg ﬁ%ganrt\é%wérdggrasgar e?afﬁelyedo h8t egt%&ldult‘ﬁ‘s 5‘?{%@%& direction

e runnin
fromioe exterior @mtel Baok ptdesut@oal_vplaﬁ)gamd ﬂ%tooTlpmr&}ee m2£4t8ases

of the tool plunger 126 is_dis ed in a plun
the PG %l@tqﬁ}g Fg%?(?i'ﬁﬁn ﬁ@w&% Preés'f“’er‘éﬁ'v% MStf§Q18@ may
1
be it 16 1he TG, Bsier (2P LTIRAY Hid, BeRP s back
pressurai vq:jve m@llarﬂﬁd mjo 1ihe lnzmagarsb@rgaﬁs&st ﬁheebaololpressure valve
| u as.the runni spring 12
sys Bt IR0 et i Stk RBn oo Bnd 10538 o Woa8 il ihe back

preéﬁ!rét\)a% 49 the tool plunger 126), the running tool
spring 128 maintains a force on the tool plunger 126

[oohﬂa de f@bh‘%ﬁuétrﬁeﬂaﬁﬁbﬂr@gdﬂﬁeﬁlh& (2Pbabk ‘ﬂ?@&é‘uré?\%l&f system

relative to and mal ntain
12qOInuage¢ke¢16amd1 opka rox;morpcvsmremntheTheck pmsspremgmmgzml 122

hasTrp]cgabﬁso R \/!equf@e)éggab?q%sapég%ye %és 1§erENid an aX|aI load in
the first direction (e.g., in the direction of the arrow 140). For example, an axial
load in the first direction and applied to the rod 130 is transmitted to the tool body
124 via the rod adapter 132. The axial load acting on the tool body 124 shears
the running shear pins 158 at the interface between shear pin holes 160 and 162.
The tool body 124 is, then, lowered into engagement with the load face 100. For
example, a lower face 164 of the tool body 124 engages the load face 100. The
axial load is, then, transferred to the sleeve shear pins 52 via the hold down
sleeve 50. The axial load shears the sleeve shear pins 52, enabling the hold
down sleeve 50 to slide into engagement with the lock segments 54. The
interface of the chamfers 102 of the hold down sleeve 50 and the chamfers 104

of the hold translates the axial load into a radial load that urges the lock segment
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that runs along the I ength of the stem 148.
Accordingly, the pin 155 travels axially through in

WO b@9ob1ap8 156 as the plunger 126 noves axi al | yPEBUS1008/€79243
to the tool body 124.[0046] The back pressure val ve
running tool 122 is coupled to the back pressure valve
36 via runnlng shear plns 158. The runni ng shear pins
158 ex

124 th i ni
54 1 3 SERVED B EBehs 80 n 108 el Yl M, TA9L " TR noia
dowir §Ie'el\/b Ut isBd RAnBBR R ithe Rkst difdRtion 3@ ignathehsrdctibh B tA&@rrow

extend between a shear pin hole 160 ITocated in the
140) etiratil iher paki spgrEsntardd engagsaa Iqsikinchaioeveebg efcthedwnger bore

38.of BB 198 YilpbifRaaed BF by Te Sk REIP RR BB tn the

latchrgrbbee N40NiiNghd Mistradl efhbedipesrt, MiceSEdK §rekbi \VEGve 36 is in
tool 122 is coupled to the back pressure valve 36 v

theﬂweﬂmﬂ@ drugvepithe tagPlungar 1bamaintaing s pkb’@@?r f§4n the
}Wnded above the hold down sl eeve 50, the |ock
s nments 54 are inward bi ased (e.g., they do not

l°°§?ie o808 ofheGREL FpuL 5 20 (AR B B 1 B e

pre@@é&@lﬁd\éydﬂémngm e‘i’@bllﬁ%%é bgcropaéssne@ k/éllv@rBG tbhenkgahln the
pressure val ve system 12 be mai ntained in the

|Ocmmﬁ@0®@§dﬂh% Y& . 46 tgﬁpbﬂﬂé@ t%ﬁ'%‘@@rr)osﬁéjnt heomxample,
an gﬁlﬁﬁl%‘é[jeasp@@ﬁo tﬁe r&ﬁ‘q%@ |h'?&§ 6%98n(§1@ﬂ88f %rpgé g égtﬁ? dl3Btion of

re valve system
thelamcdved 4a) exttagse the bagh pm”shye Na%muhntrigetobad R2, |nclud|ng the

sure va(lJove 36 5}51948] Fl | lustrates an
t°°' il R AL ey foo! Shy1 @sss@r‘"@yvg&W‘et RAQnPrEsGUIG valve 36
and %kﬁéjnggaéﬁbcﬁ’@% FG 15 Qs &4 'érﬁﬁ’tgj r'%%ﬁ{‘ogﬂ%sﬁéﬂé@pressure

runni n ool 122 has not been renov
valyer &8s i éhe dbolkeeB @nds clasekledositian.an TAri Wmick|l segmentst bé are in

rst ct in t di,rection of ,the r.ow .
engaigsentopia hRnieERinf orsolal TFa b i hABoft pof€ & "R spring
Ioad’éd BlFisi 0P é@eﬁ@%écﬁ%té ¢hd lé@cﬁ gebokd01 16 the <'1Bl\.§5rﬁ'getrtéﬁﬁllstkS?ased

etool bod via the rod adapter 132. The axi al
to th@@@sadmmsgtlcmhby He sprdg H8dgnd the a@ap@ssu@e valMaiteg 122 has

oeeofarlg) el Tl BRhEEOOR 8T I PRERoBlfncingoack

presslire \aingage mesNerts heddieed rathef lvgreyet Wdre B3rfrom manifesting up
(e.g., in the second direction) through the hanger bore 38.

[0050] FIG. 6 illustrates an embodiment of the back pressure valve system
120 that includes a back pressure valve retrieval tool 170. The back pressure
valve retrieval tool 170 is employed to unlock, open and/or extract the back
pressure valve 36 from the hanger bore 38. The back pressure retrieval tool 170
includes a retrieval tool body 172, a snap ring 174, and a snap ring retainer 176.
The snap ring retainer 176 is coupled to the retrieval tool body 172 to secure the
snap ring 174 to the retrieval tool body 172. The retrieval tool 170 is coupled to
the rod 130 via the rod adapter 132. Similar to previously discussed
embodiments, the rod 130 terminates into the rod adapter 132, and the rod
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exanple, a lower face 164 of the tool body 124 engages
the | oad face 100. The axial load is, then,

W e@no6ees ed to the sl eeve shear pins 52 via tPer/bostods/ 079243
down sl eeve 50. The axial |oad shears the sleeve shear
pins 52, enabling the hold down sleeve 50 to slide
into engagenent Mﬁth the |l ock segnents 54. The

con 8P PR A0Sl 35,8l BP0, 5o

an &ihAbad liedbA the rGdi18b i$ fadsfehel tHVtB@%dI*b%dlyolQ‘ﬂ
segnment54 in an outward radial direction (e.g., in the

[Oogg(lecﬁ'hQ%n% rﬁ{ecf f)l*\? m&Fde eﬂtﬁo;ﬂéﬂ & é‘r‘i’dﬁgi H’eeLYrﬂoélQ P0°0ve 116

anced st ‘directi on e direct
of thé hdkdadavwnavmg&O) Famexdmpliee in titelqllsetyahedte:mﬁddm&gﬁgmeasnap

i WO BE 0 s bR RSt 038 RRABBd B o
loadVfdde 186, 'Wl‘écéhagﬁfé@\ﬂ3'8]1éoshab€dté"'&h'thbtiéé i3 @&trieval tool 170 is
enbodi nent, the back pressure valve 36 is in the

Iowetﬁe;k@waﬂmsntq the cavievér of the ha@blprgsatur@evaly%% the internal

e ufe PR Bl R o Colbe U5, ORE e T2 PP Gy

biaddte shag kiry @$aubecoratace inwaiee.§20n gnabial riirethién hewkrd the
pressure valve 36_to remain in the | ocked position and

retrtq\(gl Rampsly 182 o Thetgnap f”@gtWéf Eqrﬁ@,'éé geedtiaciesh untiothe snap
I
R R B RoBfRl B e B g Do oo

1161 4thE, seap rratg Sl 7¥h expardts pradmaluy entoalth/ee outwarchgidssal position,
122, InC|l.f n&the t ool body 124 and the tool plunger
engﬂg@g ¢HoBRooNe 'H&ck pressure valve 36 and the
anger bore 36. FIG 5 illustrates an enbodi nent of

[0052\]9 bk e avlied o 1 01ev e e o recion
(0. POREl 4P8ioTS: 8K GEYMRINS kBRI Iy BIOBYRIRBGYId 16 via

I'ng groove n er

the Spaidl rf@cd cbadeﬂ the rmablrm@n §4En@@@$$htldmbd prieelduatyclapplymg the
iased. to the clo

axig) dad .?Q)Fh%ynlfoﬁ% digpig ! 41 Ui aSeH ieRios 8aablps Stipgton of
the [k phédstas,Areae Cm'%%dﬁe%%r%5|qeaa iR 1hé B8R fbotion

posi tion, ack pressure va
14aoslazematar Qﬁheaalaeei;semgag&s ﬂhmngmngohnaeieaaolﬁs olrh2 from the latch

oY 1 dhrEnEReb s el Senes Sl BAtELs R gl Hb the
unl@éﬂé@dbﬂﬁ%n.oﬁﬁ&%ck%nﬁ’érﬁ%ﬂ, &h¥al ¥entPy&@tr@flally inward out of
the locking groove 168. Once, unlocked, the axial load in the second direction
142 continues to be applied, such that the body 94 of the hold down sleeve 50
engages the upper hold down ring 56. Continuing to apply the axial load extracts
the entire back pressure valve 36 from the hanger bore 38. It is also noted that
when retrieval tool 170 is installed into the cavity 76, the retrieval tool body 172
engages and depresses the stem 72 of the plunger 46, and forces the plunger 46
to the opened position, thereby, equalizing pressure across the back pressure

valve 36.
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120 that includes a back pressure valve retrieval too

170. The back pressure valve retrieval tool 170 is
weppboyees t o unl ock, open and/or extract the bBCKUS2008/079243

pressure valve 36 fromthe hanger bore 38. The back

pressure retrieval tool 170 includes a retrieval too

body 172, a snap ring 174, and a snap ring retainer

0034P,. EIS, 718 b3 D50edEs & PeREAEE o Pl repaci

pretdifeRilvd 86ah éc%'rdé}wwﬂtthrembﬁsg/edléb@é@'d &@Bbdih{éhtsS The
coupled to the rod 130 via the rod adapter 132

methiogh PAP telysiesy pesempling sibasback aprssauigenalve BReta dhe back

prepiiteaier Chdho] B0l ger s JartRE FLobi&af col . the

back2p§|re‘$9@7ret VeEveIids w3 bé\e@@émbmﬂ o tinbazk dredsad valve running
100l gﬁz on the rod 130 is transferred to the too
1

body
V[300‘§ﬂt'01"n@f Heapnning shear ey 118 m|te%aeabpm hole 160
Iocﬁggqgjgfatﬁnﬁmn%‘ﬂ?%%rn:aﬁ us%irlegd} j%nte ‘F%gi%bqo?&% |h'tﬂ%é{§8l body
12411 ng 174 i ncludes an outward biased Cring that
i ncludes a chanfer 178 and a | oad face 180. The

[OOSJg]aﬁf The In8thiodl 20 BRD iBkiickhahning theeoddk picddale VaIRE 36 to
Ois lowered axially into the cavity 76 of the back

themaé%r@reﬁ&ea%@'ept%ﬁ‘:d %t@@%?oédg@s%e qrRBOGBI&it.d Bk may
mclé!ljgg‘g’ﬁmﬁa tﬂ@gc?&?( é@%e@#@%l@ 5361Z081ﬁ@\7\%cjﬂ%a(5 he QH&W Hanger

ap ring 0 contrac
bore 38i a4 ttk rc&i:i.’B@zn toward the retrieval tool body 172)
The snap ring 174 remains contracted until the snap

[00651'0 THé mbkitwas 200t |hcﬁij©sU§heHHﬁggff@Y@nﬂqﬂl .sHeMepins 158, as
al |aned with the unl ock (gr oove the snap ring 174

depigley @@@'WQ%I Ay dispugsedabevie vﬁ}@fl@gd@@dumggﬁh@ﬁr pins 158
magg\giﬂ?ie@dgoélpﬁﬁ% Q%I B 8%% ﬂT%p?L;%&W] F()Arne%@g bAadial load

r &fF Bal n'the secon
appliededd therrodel 3D is ttdl&ndtte@m trentoot bbb 124 vianthb4dd adapter 132,
transmtted to the unl ock groove 116 via the | oad face
ancease g INNRGSheHPIAT4158As nenti oned previ ousl Y,

ying the axial load to the unl ock groove 116 in

I
[006E. s EbenaediacsA0oinaias eooaGadia dipididawe deeve 50, as
aerRiE 3 oNE BB, 3Poy, ERABIA AL ox b a8 18l LOBR b ity 124

fectron or ~of di seng
endalgesspe ioayl facaded, pansfetdizg theaxibhieabab e greweeshbaﬁ pins 52

t hus, enabling the hold down sleeve 50 to slide
via g gplppqvm §laene 50. The axial load shears the sleeve shear pins 52, as
depicted at block 210, enabling the hold down sleeve 50 to slide into
engagement with the loading segments 54, locking the lock segments in place,

as depicted at block 212.

[0057] The method 200 also includes engaging the spring loaded pin 112, as
depicted at block 214. For example, the hold down sleeve 50 is advanced in the
first direction (e.g., the direction of the arrow 140) until the lock segments 54
engage a locking groove 168 of the hanger bore 38 and the spring loaded pins
112 snap into engagement with the latch groove 110. As discussed previously,
the spring loaded pins 112 may engage the latch ring 110 of the hold down
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unl ocked position. The | ock segnments 54, then,

contract radially inward out of the | ocking groove
waes®oenee, unl ocked, the axial load in the seRORtS2008/079243

direction 142 continues to be applied, such that the

body 94 of the hold down sl eeve 50 engages the upper

hol d down ring 56. Continuing to apply the axial |oad

slegiing o Bisich o 163 So M Slaiens? o haekTindit bl Myl maintain
the 16¥K sekfRents aneidtreashdkbrestine weava BB irf the fodRed ﬁosition.

retrieval tool body 172 engages and depresses the stem

[0058) of Th@%é‘ﬂh_%agéﬁot %Qo i@a@dfegf ngﬁ % Bbewg?éssﬁﬁie LaIkeSs, as

opened position, ereby, equallzing pressure across
depidied B dkoghr 2K uFer eabmpled@rceds8]baek@regstire walve 36 is locked,

RSB U8t b4 B3 PR R A b B
46 @ RYIPUS! the HiSsdssesiiTopdl BRAMDIe, HieaXBIIBAE apfpfled to the rod
i ncl udes assenbling the back pressure valve 36 to the

13 hepseeend dirgaliare (€. gnnihegdireeion1ob theaarrgupil 2k dexdtacts the

e Ebadior vy ARG 120y RS VS 38 okl {5 EDelE oo

plud%& Mea fiohs Bid badk PlesbiR VAl B8Y Adh@istusddasprkRiduisit the back
the shear Eln hole 160 | ocated in retaining rin
d

6
pregsiet Ve BE4PMgins olhe logked posttien and theepitpger g@d% returned

. The nmet hod 200 al so includes running the
tOtﬁgépsggggéhF@'valve 36 to the hanger bore 38, as

(0054E1 obEE Sl HHEnaM s MyETef FaRELRE o0, blsTido the back
pre¥@irehede 33 iangbdohgaritrnash frevieoudy diséuddee é@Bodidllents. The
me{hOOSS%%The met hod 200 i ncl udes shearing the runnin

REla22p iHEudesBILNTNG b Cesl RiesBi IAIDe setieyaliiar (kbtp the
bacﬂﬁo‘ﬁé&sur@%ﬂ% 36 irﬁé?ﬁﬂéd%”t‘h@% B bofe 38 %?%eHE‘Y_ed BELIER 222,
applying an axial T'oad in a Trrst direction. For

FurtheanleemetiiocaPalindlodes epphgiag the dodchepressurgd@ive 36 with the
transmtted to the tool bod

y 124 via the rod adapter
backgyesgwg @iearetrienal 1aghdi’Agasepictdl & biegk 2?‘605'%]r rample,

e TEB38) 0 oy 1 SBAAE iy e cHohy rBH hesas B n e
firstidideadibntumngil theotettedyt td@d4ody 172 engages the stem 72 of the plunger
46, opening the back pressure valve 36, and the snap ring 174 engages the
unlock groove 116. The method 220 also includes shearing the spring loaded
pins 112, as depicted at block 226. For example, an axial load is applied in the
second direction, wherein the axial load urges the hold down sleeve 50 in the
second direction, causing the spring loaded pins 112 to shear or otherwise
disengage the latch groove 110. As the hold down sleeve 50 is advanced in the
second direction, the chamfers 102 of the hold down sleeve 50 disengage the
chamfers 104 of the lock segments 54, unlocking the lock segments, as depicted
at block 228. Further, the movement of the retrieval tool body 172 in the second
direction may disengage the stem 72 of the plunger 46, enabling the back
pressure valve 36 to return to a closed position. It should be noted that returning

to the closed position does not create a significant change in the force to extract
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engages the | oad face 100, transferring the axial |oad
to the sleeve shear pins 52 via the hold down sl eeve
wG09D6RIaxXi al | oad shears the sleeve shear piPGI/BR008679243
depicted at block 2 10, enabling the hold down sl eeve
50 to slide into engagenent with the | oadi ng segnents
| ocking the | ock segnents in place as depicted at

lock 2 12 The met hod 200 ncl udes.. . .
the egh iR TRe'h RO B AR E1201038 thE Neeg0 df equalized
whdH QRK Badid pressireevai®! 86 Was preldudpwapshegye VBith ithe back

advanced |n the first direction (e.g he direction
pressurensalve sownionikedutitg bagkprassuie g@gﬁ@@t i§ rgirieyagatre the back

preslf BN SRR, PRE Ao BRAEL HRUGRH R i (F (e

1005, P BEe, TeRgR aigaoe” SieePuBlEnt Vatous aredificains and
alteh‘i’étﬂ/edl‘é\“r‘%' §5¥&fiG Bnitdirhests AdR bask sﬁ@%ﬁ By REY &f PRample in

from backi n out and, thus, maintain the | ock segnents
the sifawingst &ed tmeés@@ﬁmlheail wedgail ihereine Howewer, it should be

unOféﬁébééﬁﬁatp%oﬁﬁ%@ﬁﬁeiﬁﬁ& 4388 48 pROAEA I i, fp 3L forms

disdtosecex REhér, tABARvéMtRNORCH BORSTSAIN enotifioRioRs, GQUlvaIents and
| ocked, the back Eressure val ve runni ng too

alterativesrfalipg dvithin 4B ismiittand peangyef thﬁB'rtVGHF'@'T‘ @Srﬁqf@eﬁhféy the
For exanple, an axial |oad applied to

foll 'gaﬁgﬁﬁﬁégain TRe second direction (e.g., the
direction of the arrow 142), extracts the back
pressure valve running tool 122, including the too
body 124 and the tool plunger 126, fromthe back
pressure valve 36. As discussed previously, the back
pressure valve 36 remains in the | ocked position and
the plunger 46 is returned to the closed position.
[0059] FIG 8 is a flowhart that illustrates a method
220 of retrieving the back pressure valve 36 in
accordance with previously discussed enbodi nents. The
nmet hod 220 i ncl udes running the back pressure val ve
retrieval tool 170 to the back pressure valve 36
installed in the hanger bore 36, as depicted at bl ock
222. Further, the nethod 220 includes engagi ng the
back pressure valve 36 with the back pressure val ve
retrieval tool 170, as depicted at block 224. For
exanpl e,

Page 21 of 29



the retrieval tool body 172 is lowered into the cavity

76 with an axial load in the first direction until the
W0 2a09/06R2898 t ool body 172 engages the stem 72 oPCT/H82008/079243

pl unger 46, opening the back pressure valve 36, and

the snap ring 174 engages the unl ock groove 116. The

met hod 220 al so includes shearing the spring | oaded

pins 112, as depicted at bl ock 226. For exanple, an

axial load is applied in the second direction, wherein
CLAMSaxi al | oad urges the hold down sleeve 50 in the

second direction, causing the spring |oaded pins 112

1.t o ARLSIPH COBINISING se di sengage the |atch groove 110.
AS 4 BECH BlbsHRWaIsh RB%AgREd 1 ABMANRE nifleral 8xF&&RMsystem,
direction, the chanfers®102 of the hold down sleeve 50
whefteeihgaipektressiranfadvescadoprisgs:t he | ock segnents 54,
unl ocking the l.ock segnents,. as depicted at bl ock.228..
Fur t her & t RN o LTRSS (7 oYSlitNg, drob ot dd2 With
Iondt;imcﬁrﬁkﬂ SeLoMAcdyligdriddbolpyast sengage the stem 72 of
he pl unger 46, "enabling the back pressure valve 36 to
return t&® RIUBYESs ElisRRSErt ilrbnt_.he_l veshio@| gobe witared tthat plunger
I : .
corfyfr 8t et aRERTRIERS kbhl BOE TP £G88k T viy of the
cylipdriees boelyval ve 36 because pressure across the valve 36
is equal I zed when the back pressure valve 36 was
previously opened. Wth the back pressure valve 36
unl : r val.v ' r hi
2. ne EaSHeiehEOL e, 1y ERRRNG Badk diggeui Sl uliho too
configutddoiokc2@e td easd ckWirieks surtehelveanwetmdrieomtheeyadixepressure valve
susceptible to variaous difications. and alternative
runFBBrE0! i eon IS arBAt R SXRG BRI SrEaslenyraEpnoP Seat
Ioclg@ﬂpéé?al ke bASk lﬁ_lrge%%@w?al@é‘ﬂn BPPe BEGMiIABRA UxREEdM system.

etail herein. wever, it should be understood tha

the invention is not intended to be [imted to the

3. Po el S8k it IaeBiRsi hrehisul JANe Pethival tool
conﬁglu%_fd‘t@tdd@‘ﬁe fiHe heckwbricBE et iBves Ritidreirpihd Iseckiste8ure valve

the invention as defined by the follow ng appended
retrigval ieo! ELeeNgUIed 20 §pssiemaxiadinrding iya sndacireghies dyuaseal,
unléfé’u \é%dcﬁrﬁlg]éaqLI!ﬁg%a]th dgggﬂjre'vrhl\?e Woﬂ?ﬁaéorgxcsfré?%ihgﬁl extraction
system erein the "back pressure val ve conpri ses.
system.

4. The system of claim 1, wherein the venting port passes through the
cylindrical body.

5. The system of claim 1, wherein the plunger is biased toward a closed
position.
6. The system of claim 1, wherein the plunger extends a first distance into

the adjacent cavity in a closed position, and extends a second distance into the
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a cylindrical body conmprising a venting port coaxi al
with a longitudinal axis of the cylindrical body; and
wW@2@broeges di sposed in the venting port, wher ePCI/UR08/079243
pl unger conprises a stemthat extends fromthe venting
port into an adjacent cavity of the cylindrical body.
The systemof claiml, corrpri si ng a back pressure

2.
adj%qeéﬁ Enm . tooI ﬁé‘% ureﬁg g} r%fgg[]ae;g;%ai%lﬁess than

the ikt Histen SO |s confl gured to transfer axi al | oadi ng
in asingle direction to seat, |ock, and seal the back
pressure valve in a bore of a mneral extraction

7. Yo BEoBT Dot il L gL a8 A EE o more
|oclt|h§sbgmlenm@|spumj maﬂh\éehavwer ein the back pr essure
valve retrieval tool is configured to transfer axi al

loading in a single direction to unseal, unlock, and

g. Unsgd o NEMNFH iR ?%H%r%riﬁ(ﬂi{é’ ﬁolﬁ?r&lfﬂ/ﬁs@%(ls aﬂd tf\e one, or more

m neral’extraction 'sys system o
Iockmh@_segmehtueccwreptla;mgn rwigledaiaﬁam:et Isuolmg’lattdmeamal Ioad applled to

[indric bod . The f claim1l, where
the i) DU dreVoderRins o amiall oo as BioesIbB e! B0t fcking
segPYetitS 8T IBE%@R&SHQS‘H” ein the plunger extends a first
t

I stance 1 nto e adjacent cavity in a cl osed
p05|t| on and extends a second di stance |nto

dj ayi.t nLan.opene osition n.the
- socdHSGER AR 1| BoBRRRE SR Y pede g L8 b bore
extérﬁtﬁngymbggh@fﬁe @é@ﬂeﬁbithézmrdowrngeév@ol d down sl eeve
and one or nore | ocking segnents di sposed in the

cavity. 8. The systemof claim?7, wherein the hold

10.90% ¢ Ssgg’%% ad?dgéﬂﬁ PP %indlei {hgubﬂ]%@ﬁ%osrﬁ TS bl that is

conpri n angred |rfter ace, at~an

configiteceid deal bhainkph dotpemeheey sudate bathesventingdicat.
| oad that urges the one or nore | ocking segnents into

a | ocked position.
11.  The system of claim 1, wherein the back pressure valve is configured to

mount in a hanger bore of a mineral extraction system.

12.  The system of claim 1, wherein the plunger is configured to block the
venting port in a closed position.

13. A system, comprising:
a back pressure valve configured to mount in a mineral extraction system,
wherein the back pressure valve comprises:
a body; and
a sealing member disposed in a plunger bore extending through the
body;
wherein the back pressure valve is configured to seat and lock in a bore in
response to axial force in a single direction delivered via a single tool.
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9. The systemof claim1l, wherein the stemis
accessi ble via an internal bore extending through the
w@eowee208 t he hol d down sl eeve. 10. The syst eP@D1S2008/079243

claim1, wherein the plunger conprises a bell that is
configured to seal against a conplenentary surface of

the venting port. 11. The systemof claim11l, wherein

the back pressure valve is configured to nount in a
hanger bore of a mineral extraction system 12. The

14. sy stiafie®l GFidRik 13Weh&emh theesddlliHgFeEmber é@ﬂﬂbhgélé aqunger
to bl ock the ventlng port in a cloSed position.

system conprising: a back pressure valve confi gured

15 baddepruelh B ST fhPEEh 4 SRR FEmIECYEE bifino oo
conﬂﬁﬂffw tdcomsiead the Badk pregeurdd04ie exice benfigLredne ugdhsmit the
wherein the back pressure valve is

aX'&JcﬁWTCiegGr”é%IS'tn@%@'é@Ct&ﬁ‘d lock in a bore in response to
axial force in a single direction delivered via a
single tool.14 . The systemof claim 13, wherein the
16. seélrhmgysterrbef ataimpr Bs eheaeipl ttnegleack pBessline vayset eompirises a

¢l aim i.Si ng a back re val ve nni n
Ioclgnagﬂm% r@@ figyrech i PP o @gglphj%m@g%\,)é locking
meéithi frgr?ﬁ'a%r@%?é’sﬁdn%@%ﬁ‘tﬁe%&%l rya'dal force in the

si ng di rection system of claim 13, wherein
t he back pressure val ve conprises a | ocking nechani sm

17.F ook e AR - WPt e ilisd S BOR ISR G Resgisposed

in drP8fen 7}3|tf5het03é!ﬁétﬂ€‘fﬁfd &b Pk Fom VMiRY Side éfhmepbézcﬂggressure
IS Ccon gure di sposed I'n an open posi t1on

valen &b ltiee fatherd QrotOpégsdISD@mdams & clpsedf pfﬂf’rﬂéorbé@lUOCk flund from

sed in a
s GERDRETHE of T BReR bt ST Bt RE T Y om one
side of the back pressure valve to the other. 18. A
system conpri sjng:
18. ° A system, comprising:
a back pressure valve running tool configured to couple to a back
pressure valve and configured to transmit axial force in a single direction, such
that the back pressure valve seats and locks in a bore in response to the axial

force in the single direction.

19. The system of claim 18, wherein the back pressure valve running tool
comprises:

a tool body;

a tool plunger; and

a spring disposed between the tool body and the tool plunger, wherein the

spring biases the tool plunger to an extended position.

20. The system of claim 19, wherein tool plunger is configured to bias the
plunger of the back pressure valve toward an opened position.
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a back pressure valve running tool configured to
couple to a back pressure valve and configured to
w0 e@n®ei2t8 axi al force in a single direction, sPCHUS1088/079243
the back pressure valve seats and locks in a bore in
response to the axial force in the single direction.
19. The system of claim 18, wherein the back pressure
val ve running tool conprises: a tool body; a too
pl unger; and a spring di sposed between the tool body
21.andrihayéedt bl daigeno, Waesrainm thd Qo@ppnuﬁgeblc;@ﬁﬁﬁisteeea recess
tool plunger to an extended position. 20. The system
havistg al @epthitbat ghiessithancvhejghlirjer stem cdrihegelvegert of the back

' pl unger of the back pressure valve toward an
preg%jgrﬁé/t&“ge%i tion.2 1. The system of claim20, wherein

the tool plunger conprises a recess having a depth

that is | ess than a height of a stem of the plunger of
22.1 hel heag¥stpeak gliakm g, wdergin thenbagl prassueg valvgi npmg tool is
; 0
conffifieRl B <148, 20K RLAREHENY BalR phekd JaRind e tool plunger.
pressure valve and the tool plunger. 23. A system
co%ori sing: a back pressure valve retrieval tool
23.co

F)ﬁI?g}j CPEREGUIKe to a back pressure valve and
corf 't%}ékeﬂrés%uhé e trefieval ther &Bnfi r%dsitd‘%o%ﬁlleo lp_a back

di rection, such that the back pressure valve u
pressutei wlex andatamfighirashicatrensmiti axialdopenreatsinglbeditectian, such

force in the single directiaon. 24. The system of claim
thatgle Yadk hreRSyRevays uplogks andds etrants Trdhas Bole e eePative to
the axREFHBE imeabingie @ifddtigR, wherein a force in the

second axial direction is configured to seat and | ock

t he back pressure valve in the bore. 25. The system of

24.7 ool 18 et b 2o lR e RSB el ArBBiE 1 4t from a
secphe sxidl elireative, wherirsarigice ihrthe.se26nd Axiadiredtiar is configured

operating a back pressure valve, conprising:
to seat and lock the back pressure valve in the bore.

25.  The system of claim 23, wherein the back pressure valve retrieval tool is
configured to unlock and extract the back pressure valve in a single trip.

26. A method of operating a back pressure valve, comprising:

biasing a plunger of a back pressure valve into an unlocked and opened
position;

urging the back pressure valve into a bore in the unlocked and opened
position;

applying an axial load in a first direction to lock the back pressure valve
into the bore; and

biasing the plunger of the back pressure valve into a closed position.
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bi asi ng a plunger of a back pressure valve into an

unl ocked and opened position; urging the back pressure
wWa 2009867208 0 a bore in the unl ocked and opened POFUS10081079243

applying an axial load in a first direction to |ock

t he back pressure valve into the bore; and biasing the

plunger of the back pressure valve into a closed

t 27, The i asi
Cheltin iy of SR 2baaiberyinudrid s pliMGer o e B3k Riagoure
vaI\RPWtd o SOMBY b8§EoN EBRRFiISES Yepredsiy Qfstélh%fﬁhé”bﬂﬁfge@fof the
the back pressure valve to an open position. .

backearagrefvadieaiorarpgpempesidiPi. depr essi ng t he stem of the
pl unger conprises applying a load to the plunger via a
spring-bi ased tool plunger. 29. The nethod of claim

28.26 Th@wemahadacﬁpbraimwr h&hardial déradsing theestent s the plunger
direction is conf |gured to shear one or nore runni

ng
conypisgs FmEng adoad e thaeplipaeoyiad sprindbiasgd éedimunger.
applying the axial load in the first direction is
configured to cause one or nore |ocking segnents of
29.t heTrtmmketpodsefurctalmaQee viteereipapglying ahe wb’nall load in the first
dlretlonf (i F met hod of claim 26, wherein
direghen 3 FRNTGYEeR 1q aNCRRNRE PRMORR rY11Niag SAPREINSon i s
configured to enable a spring | oaded pin to extend
radially into a conplenentary receptacle, wherein the
30.sprTheg methdddobictaime&i weharbm lbaeking débe uaxialv age in the first

| 32. Th hod of 26
direg PG e SIOUEe gorause e Bhdors Kl seametts o e back

prebdlfeGlaRred Sink AR @M Hireegors.educi ng a | oad acting
on the plunger. 33. A nethod of operating a valve,

conpri sing: biasing a plunger to an open position;

b| I ki,pg ni o) d

SR G e T e L R
direztidn b aginfiguteddkairg@bld @ spring sedigeppint toextend radially into a
complementary receptacle, wherein the spring loaded pin retains the back
pressure valve in a locked position.

32. The method of claim 26, wherein biasing the plunger of the back pressure

valve into the closed position comprises reducing a load acting on the plunger.

33. A method of operating a valve, comprising:

biasing a plunger to an open position;

biasing a valve locking mechanism to a locked position in relation to a
bore of a mineral extraction system; and

biasing a plunger to a closed position.
34. The method of claim 33, wherein biasing the plunger to the open position

comprises translating the plunger axially to enable a fluid to pass from one side
of the valve to the other.
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34. The nethod of claim 33, wherein biasing the

pl unger to the open position conprises translating the
w@kwngeraxi al |y to enable a fluid to pass froPeDHE2008/079243

side of the valve to the other.35. The nethod of claim

33, wherein biasing the valve | ocking nmechanismto the

| ocked position conprises translating an axial |oad

transmtted via a back pressure valve running too

into a radial load that is configured to expand the

35. 1 OCH{eh MRS BN cRlitn 3] ivdhdriin BiadmgOweWadIve Mkt hidhanism to
36. The nethod of claim 33, wherein biasing the

the gpekask Position heorapiisas treoslatingrar: sl ilead trapsyited) viena back

profBou B dfnifig B8 IR Riontl Ref) REGR St G pkSand e

|ocm@gmdaﬁ1ahrmm1gn;snnoaw obitvidrg diretiento the other. 37. A
back pressure valve for a mineral extraction system

conprising: a generally cylindrical body having a

36.! onlgde{ HER o @gé@}g%owﬁgfﬁ b} %;}i (HeE) IPE&%@% th8 JIB¥ER position

radi al Ty T nwar war d
cormwstauplylag aamﬂalkfetommthmbhmgeawd d splingoshéreonthe closed

respecti n_axial actuator configyred to
posiffghla Gont auiesPriop b UERI o Baspna tore Gler o Gp valve to the
oth&i rections parallel to the longitudinal axis, wherein

engagenment in the first direction is conflgured to
bias the radial |ock outward to the | ock position, and

7. andbPaCE Hiessln 4V i (sl B A i n B0 AR S8
posd §émstally WaRicRical b&gy hé\ﬂhg RY IBA§HMI@INXAANE 1S
confrgured to seat an In response to a single

dovehragiial logk a&nfwurﬁ@\b@m raﬂlaéiyﬂnwgrtd argbputwaidrelative to the

ong I DRI §rd kiR R sl ™
novgnexibl attuatsreefiigutatbto edgagd fiee badikl lckds virst ared vecond

for a mneral extraction systemof claim37, wherein
oppogie kﬁé@@“ﬁ'ﬁ%@@@'@' Jaltoe lorgitiinal fdh avhereie enargement in the

rsf b P EeRSERBIEN Bl L AR BLARBABES ok, o

engagerraarmlnethal seondaditediionsigstemfiguired |taienadie thdreadiah lock to
k pressurg valve is configured to open during
I

mo;%hgt"‘gﬂrg 13he HRIGEH POsItions;

wherein the back pressure valve is configured to seat and lock in
response to a single down and up axial movement of a first tool;

wherein the back pressure valve is configured to unlock and unseat in

response to a single down and up axial movement of a second tool.
38. The back pressure valve for a mineral extraction system of claim 37,

wherein the back pressure valve is seated and locked without rotation of the
components of the back pressure valve relative to one another.
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the back pressure val ve.

WO 2009/067298 PCT/US2008/079243

39. The back pressure valve for a mineral extraction system of claim 37,
wherein the back pressure valve is configured to open during install or removal of

the back pressure valve.
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