BACK PRESSURE VALVE CROSS REFERENCE TO RELATED APPLI CATI ON [ 0001] Thi s
application clains priority to U.S. Provisional Patent Application No.

60/ 989, 64W0 2e0G6r198d " Back Pressure Valve", filed on Novemhmseoi’h7922007,
which is herein incorporated by reference in its entirety. BACKGROUND
[0002] This section is intended to introduce the reader to various aspects
of art that may be related to various aspects of the present invention,

whi ch are described and/or clained below. This discussion is believed to be

hel pful in providing the reader with background information to facilitate a
better understandi ng of the Qﬁpi'%BBEé%}éB VRAEVEhe present invention.
Accordingly, it should be understood that these statenents are to be read

inthis light, and not as adm ssions of prior art. [0003]As will be
appr eci aCROSS REFBRAENQETO REAATED APPLICKTION] ef f ect on npdern econom es
and societies. In order to neet the demand for such natural resources,

nunmer ous[0OOpaniTets iappkedtiod gairhs ErinkitaPWNSSs Febvikional @atentoAgylication
sear chi ngofor and extractin i nat ural gas,. and other subterranean

|
" esour coBor BOFEHEA bapRlledpiBack: Brassupe Valte, disdan MeveEbst e 3007,
di scover g %%\é’réiﬁ‘?nédig{)]%?@dia &P i s GHilblyl Ng and production systens

are enpl oyed to access extract the resource.” These systens can be

| ocat ed Q?_fl? rq@f f shore dependi ng on the | ocation of a desired
resour ce.g u éﬁgrl,"\@uch systens generally include a well head assenbly that

is used tract the.resource, Thes | | head assepblies include a w de

vari ety 0OZhmaits seSuf ot Brthicn 168 teaRSEREaE ARnerRet

casi ngs, gitahdemayaBé reled itk Srarfolidtastetts NS ipY&sdr iAVéAtdNaviabe/e

extraction operations. In drilling _and extraction operations, in addition

to wel | hdesrsibedaandos daimeshbelow. andis shisayission snpeligued i ber belptid inor

dritTing, R CHE el Wi PEQKFSIRT RioMdlRh?! tof 38oMIEES 2 Miter
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0003] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. In order to meet the demand for such natural
resources, numerous companies invest significant amounts of time and money in
searching for and 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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instance, during drilling and extraction operations seals and val ves are
often enployed to regul ate pressures and/or fluid flow [0004] A well head
syst em ofwernoivmwhasdes a tubi ng hanger or casi ng hanger rhatUuSe@sorepdbsed
within the well head assenbly and configured to secure tubing and casing
suspended in the well bore. In addition, the hanger generally regul ates
pressures and provides a path for hydraulic control fluid, chem cal

injections, or the like to be passed through the || head, and intgo the well
bor - | ringlacies fiopeifiad wta Biactan Sratathe's: Sedf i JruBssas plel

central bRbRyel tbheghafdsressh® Aapkr MiigsRW. € val ve plugs the central bore
of the hanger to block pressures of the well bore from manifesting through

the wel | fifidy DUt WSS ARGHAAAI o BAGKIN RERYKCoY Bhifgl Marigroved to

provi de to regions bel ow t anger, suc
[ 0005] Tyfhiat as$ ljsposhe itttk the egslimeadvasseebly grcbeonieglired darsecely thbiog t he

h , is. install fter the h been | anded in the well head
acoonbi AN it e aapated tincinga i BRES T i GgRficro PRonaRaTnBAOr M | oued
by the |ngfipdibaidra8s@es! &d R6YidRE s Hte fRINBIraiRecshPbl fNEe cherlickles

installing the back pressure valve into the hanger bore in context of high
pr essur e®jdationbeobtheelikentar bediasged, thiavghatheavelbreast anthéntodor welebeig.e val ve

and | ook!' TieCE s S8k PR hRay R R Mol BUBREEIT r BAERRRE b8 2 e

My CONnsHamgar. STIEE ibhkk PresAreWHlvedblugsiBeaithtPdore bPthexaAgbeto BReR run of
a tool may take several hours, which can translate into a sirgnificant cost

when opeP@ssHiesa0inihgarell besa frae menifestitgetiropah thewellhaad.udWrng sRMEi pl e
t ool i nt. i I it | PTi OF THE
oRaw NIRRT, b0k SEESE VENE RS rérEd “Bbrodill Bbedte i e e

i nvent i obeloiM thelietgee, uehtay thendell sdreod when the fol | owi ng detail ed
description is read with reference to the acconpanying figures in which

l'i ke chajoposgr s TypREGE e DR pRISEErd Wafegwrovibed fédparaly WMaeh ehs:
hanger, and is installed after the hanger has been landed in the wellhead
assembly. In other words, the hanger is run down to the wellhead, followed by
the installation of the back pressure valve. One challenge includes installing the
back pressure valve into the hanger bore in context of high pressures in the bore.
Accordingly, installation of the back pressure valve may include the use of
several tools and a 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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WO 2009/ 067298PCT/ US2008/ 079243 [0007]FIG 1 is a bl ock diagramthat
illustrates a mneral extraction systemin accordance with an enbodi nent of
t he presewd 20@amiogue; [0008] FIG 2 illustrates an enbodcCrastoosf7e4back
pressure valve in an unl ocked position; [0009]FIG 3 illustrates an

enbodi nent of the back pressure valve of FIG 2 and a back pressure val ve

runni ng tool;

val ve anﬂ)ototﬁ

[O010]FIG 4 illustrates an enbodi nent of the back pressure
FIG. 1 is a block diagram that illustrates a mineral extraction system in

accordance with an embodiment of the present technique;

[0008]

FIG. 2 illustrates an embodiment of a back pressure valve in an

unlocked position;

[0009]

FIG. 3 illustrates an embodiment of the back pressure valve of FIG. 2

and a back pressure valve running tool;

[0010]

FIG. 4 illustrates an embodiment of the back pressure valve and the

back pressure valve running tool of FIG. 3 in a locked position;

[0011]

position;

[0012]

FIG. 5 illustrates an embodiment of the back pressure valve in a locked

FIG. 6 illustrates an embodiment of the back pressure valve and a

back pressure valve retrieval tool;

[0013]

FIG. 7 is a flowchart that illustrates an exemplary method of installing

the back pressure valve; and

[0014]

FIG. 8 is a flowchart that illustrates 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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back pressure valve running tool of FIG 3 in a |ocked position; [0011] FI G
5 illustrates an enbodi nent of the back pressure valve in a | ocked

posi ti on;wpQOM2jF19&. 6 illustrates an enbodi nent of thePbaals2@seseus e val ve
and a back pressure valve retrieval tool; [0013]FIG 7 is a flowhart that
il lustrates an exenplary nethod of installing the back pressure val ve; and

[0O014]FIG 8 is a flowhart that illustrates an exenplary nethod of
extracti 8g3|t hefa%ﬁggtl 7, e rrn%n\tﬂﬁa{c\(l?r'e for those of ordinary skill having the benefit

of this disclosure.

[0016] When introducing elements of various embodiments of the present

invention, the articles “a,” “an,” “the,” and “said” are intended to mean that there

are one or more of the elements. The terms “comprising,” “including,” and

‘having” are intended to be inclusive and mean that there may be additional

elements other than the listed elements. Moreover, the use of “top,” “bottom,”

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

does not require any particular orientation of the components.

[0017] Certain exemplary embodiments of the present technique include a
system and method that addresses one or more of the above-mentioned
inadequacies of conventional sealing systems and methods. As explained in
greater detail below, the disclosed embodiments include a back pressure valve
that can be installed into mineral extraction system in a single trip, with a single
tool. More specifically, the back pressure valve is installed via a weight/load
applied to the back pressure valve. In certain embodiments, the back pressure
valve includes a cylindrical body having a venting port that provides a path
through the body. A plunger is disposed in the venting port to open and close the
venting port. In certain embodiments, the plunger is biased to a closed position.
In other embodiments, the plunger includes a stem that extends from the venting
port, wherein the stem can be depressed to open the venting port. 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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DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0015] One or nore specific
enbodi nents of the present invention will be described bel ow. These

descri bedwertbedion®at s are only exenplary of the present PCIISR4080Mm243
Additionally, in an effort to provide a concise description of these
exenpl ary enbodi nents, all features of an actual inplenmentation may not be
described in the specification. It should be appreciated that in the

devel opnent..of any such actual inplenentatjon, as in any engjneerjng or
dosi on pbOTgh R ABRBIS i PlunghY b1 G Bplsk Fr e Set eBitoms U e Stmde 1 o
achi eve ph@odRNEMOREFTrievRaBbf bin IRALMpIGHEN tA DO Eﬁﬁf@%r%téh open
systemrel ated and business-rel ated constraints, which may vary from one

i mpl emenpesilion waloakdbédackmyiessyrer valve, andubdrase the fraski presaunchy@lveuch a

devel op fforf mght be conplex and time consum ng, but would
nevert hgﬁgéstﬁséaog% outine undertaking of design, fabrication, and

f act f di,) il i the b fit. of thi
o o A Yy ko0 A Do i 18 e
present TRY@Nskrafed hiSerdl Ekipd@n Systemafb can beceonfidlfed fpbdradvariblsended

to nmean that there are one or nore of the elenments” The terns "conprising,"”
"i ncl udi mgneralsnand malirabresouscesitieclddingt ydrecamonasievke, ahdndéemnnatheal t here

b i | el ts.ot t.h i I : th
uae of ey, ofHRpBuRED Rugy Stbskalls i Licteth 7R ENS s ARl e
nmade fortheoRvRsiagSaracidh SRREMNAD [setHd-Bagdty (B! bCulidsic®rdyemmy) iopn of
the conponents. [0017] Certain exenplary enbodi nents of the present

t echni queUlSEd (@18-.aasHdpean Syatamt hots tilastraigdr dRecsystriB P insluslest at he
above- meptj [ ' 0, - [ hods.
a0 TeRELRS 1 ETHBIRG) S legEORYRY B75la SR 18, BRI RR T 00,
back pressludes\cavekhddthhulcas drel a4 nelldddre@0i nto mi neral extraction systemin
a single trip, with a single tool. Mre specifically, the back pressure

val ve is[0019]2al e WehdadvdiuBhtd lgeadrapnhtietet & Ia{igebﬁéﬁﬁewr%%ﬂﬂﬂat\fl@' ve. In
certain enbodi nents, the back gressure val ve includes a cylindrical body

havi ng adigeasehgt fs termaatiqsy el theewel Bese RO: hi Bagreltieedoudy 18 prpridager is
di sposed; i i, '&ﬁnMS&drﬁQr tFPm%r\R/%ﬁrPea%P‘F? 160k efSh. L B géﬁ%ﬁoﬂ% tRQr\/\Lellhleadcer tain
enbodi ment s, "the prunger 1I's biased To a closed position! T'n other

enbodi men2 dnclubties i vogesctonclatdescaupidd o tshadb mpldraadiary comédter \ofrtheng
port, wherein the stem can be depressed to OF)en the ventin porth%eni ng

the vent WVRESRs huﬁakﬁ-_erlfélﬁ’ln@ oneediment; heyginead ek 5 indy ) el he back
ressure - a

PresSur 0y KaBrAGh T S RAGAGRIESSY BN YR, HhadiFLugtnd

m ner al Erptus@ot Teras yatceine wealllmsad 82 maotudesda centpde mantaay kolbetexsmeetoral ve

runni ng tool i es a hody and a plunger that interfaces with portions of
e baglee 2t EBnBectir abn SnBatii & bk B mertsogy “or t he. fon " enoages
t he back qoressure valve to | ock the back pressure valve into the bore.

Furt her , [00R0¢ er tTien WehBers rﬂ@ni@'cae”b{e'nﬁhkgﬁéemuﬁfp'@ w&mmen&w@%@emtm

B o0 SRR RO RIBREANT ARl SR IDR 1, RO BREREREST o
be retriteadellhezali2genballydn&udes bodies, valves and sedls tikatdoute 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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WO 2009/ 067298PCT/ US2008/ 079243 position and enabling the plunger to return
to a closed position.In another enbodinent, a retrieval tool can be

enpl oyed wo 2biv%as7198e pl unger to an open position, unlockCrhs2amko2ps essure
val ve, and extract the back pressure valve fromthe bore. [0018]FIG 1 is a
bl ock diagramthat illustrates a mneral extraction system 10. The
illustrated mneral extraction system 10 can be configured to extract

anal o rtane. gac)e ol RBROREL BE: SXauBe: ke TR % kSTeZein” 1 o
some enbaeiErles friM® BHINGLRlg St IRebHam érh%élfﬂﬂérﬁs'tﬁét%ﬂ?@m%éseag , a

surface systenm) or subsea (e.g., a subsea system. ‘As illustrated, the
syst em 10inning testhat ielowered (B20.csup) Fam @naofrﬁshoeseaxes@ebwthe welvile a wel |

{0019) et P MEerk” 13" L HARES e Fime i s 4R pauBRGe uiBs Al adar 1 ¢

di sposed2@imadyiclueiend Baticesuspeihded veéd alfbelotbred gtowre Wigihdabulp i
provi des for the connection of the wellhead 12 to the well 16. For exanpl e,

t he wel | ASEANELN PHRET GHRROTANGGIPNESt or that is coupled to a conpl ementary
connector of the wellhead hub 18. In one enbodinent, the wellhead hub 18
i ncl udes[M2WHC Treetrpe\22 @enerally iDafpaieist §)variety warlohapathele.by @aase)on,

neadar L AR RS TS oB A Tl 55 bR IR 5B ieR PR ur e
%atCagg:] ?fragl iheedelar hﬁm’@lHdﬁ@leé‘gﬁasbmmmlt|aYtrééQidd§'e%1 el dy, acteamedent s
and valves. Further, the tree 22 may provide fluid communication with the well
16. For example, the tree 22 includes a tree bore 32. The tree bore 32 provides
for completion and workover procedures, such as the insertion of tools (e.g., the
hanger 26) into the well 16, the injection of various chemicals into the well 16
(down-hole), and the like. Further, minerals extracted from the well 16 (e.g., oil
and natural gas) may be regulated and routed via the tree 22. For instance, the
tree 12 may be coupled to a jumper or a flowline that is tied back to other
components, such as a manifold. Accordingly, produced minerals flow from the
well 16 to the manifold via the wellhead 12 and/or the tree 22 before being routed

to shipping or storage facilities.

[0022] The tubing spool 24 provides a base for the wellhead 24 and/or an
intermediate connection between the wellhead hub 18 and the tree 22. 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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and regul ate activities and conditions associated with the well 16. For
exanpl e, the well head 12 generally includes bodies, valves and seals that
route prosloced/asiaverals fromthe mneral deposit 14, pr@cirds2608/07924¢3ul ati ng
pressure in the well 16, and provide for the injection of chemcals into
the well bore 20 (down-hole). In the illustrated enbodi nent, the well head
12 includes what is colloquially referred to as a christmas tree 22

h i t ubi 24, 2 bi
e " al002y 2 A SRl b8, SEPHR el the 451 SBGrS Al agY b Rpvet it
are COUpb%SER&St hFoW%'thﬁﬂ@' the, W@ﬂ‘q}d#@\Q(}:?@af/t W@Iuc@r 9réé§9ﬁbst ﬂ]&?%?@@@be and

control Vvarious conponents of the well head exanple, in the
i 11 ust r al @@08ramsaiceerar, squase dyait €511, Othiah exorRe 15 QQQOPSBSiFIt;U@FpM@NGﬂr om a

ool t natx e o0gPR S BUCorRRRV PRI o hRPeh Ry int 36 HRSBN iR 18

and/ or t fechehisheadudl aslseatd, pRigscamddalvest s, ccﬁmfblﬂaﬁa régulbRCesysl €85, the
tool 28 nay i ncl ude a device suspended over and/or |owered into the

wel | headFaRexaraple, hugsears valvaerare @sprlpy e 6@”'@@ thpdm]amﬁdores@éeaz
general | y; fllﬂa%W@ﬁn@ué’?ﬁfe%t%n&{ch%r?&’ gﬁ‘rtoh nb6it e’mﬂ%rrﬁls%xtr%’ s tefrh“' ngs,
I ng hewelli.lllj ree f

and controls r |ns ance

i ncl ude &0f rF@nmsmacte itlse diusuamhammt%a (et.g.eeubioglhanger d)roaaslnmg)hangert)uat ors,
and val ves. Further, the tr IFrOVI de fluid communi cation with the

o1 6 R b e e spostie withi, the RUREARL S tor Seowa dubo She BREEShOr o 32
provi desgf §Hen%l%ﬁﬂ %b%lﬁggré"%ké rto\%ﬁﬁ&?‘éf Sétheﬁ)‘l‘md?a%lfch@o 5 Iuid, 0” of

tools (e.g., the hanger 2 I nt injection of variou
cheni cal shemtoal tnpectionlk| and tlielblwe- Adlee)angana Imeludelsea hEugerhlemre K¢} tfmtal S

t ted f th t b I t d d
ot ad vexehaSieEohThe e oling Ratadits, tihids i9R hB stk Aiet, ¢ "
junper oWwitR thé QM%th%dOBﬁbOféSh'a@féj PrRckel opd ber @@ﬂéﬂ@lﬂﬁf&lyf pré@@u"fe@ﬁna
mani f ol d. Accordi ng rﬁl‘gro duced mnerals flow fromth

mani f ol dthei boneﬁem\end mayzmande@rthrcwh theeweithezd d2df bet I‘@gbﬂ@teﬂedAt 0

For "t he Wa RS A o' ot SPat afie HElRE.T AR el o enE uf Mheac
hub 18 arguldie thé@@eé’s&reﬂmﬂnﬂaﬂ back presstitdiages 36ohaigbel Sseentrofigmany
conponents in a nodul ar subsea or surface mineral extractl on system 10 t hat

i s run fAdRahedradinprysiams P toregulptedtdd pyassewes Fnd flowsi ng spool 24
i ncl udes the tubing spool bore 34. The tubing spool bore 34 connects (e.g.,
enabl es [Q024d cdmtbeicomiexinofbidieveangert 2@ thecbado peessRrayalvehdsvean bee.

var  ous DSASEEN MsnBrer kBl e OpioR kPl SS25 STl N akTisioREiEn oo

run downott mayhse dlleeridid theaRangersP® afdr e hhagéé massuuedl inkerlied3d to
seal -of f the well bore 20, to |n! ect chem cals down-hole, to suspend tools

down- hol ¥ wellhaad 12e g.danded bing spRP! beee Pitke N thapatter case, the
2009/ 067@3@5&%@%@%«4 PUP48%n 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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[0023] As will be appreciated, the well bore 20 may contain el evated
pressures. For exanple, the well bore 20 may include pressures that exceed
10, 000 powmoasoysr2osquare i nch (PSI), that exceed 15, 000PPEIUS2@8@713 t hat
even exceed 20,000 PSI. Accordingly, mneral extraction systens 10 enpl oy
vari ous nechani snms, such as seals, plugs and valves, to control and

regul ate the well 16. For exanple, plugs and val ves are enployed to

regul ate the flow. an ressures of fluids in various bores and channel s

t he ougholiek enielis PRl Pufics suioRmeMs By sy aiRiaS apRdneiRaSt r at e
hanger 265 fedlice theiohhIBARLSRd @bsORRIBNHBUBRM thelsafdty Phiaddd b Ainpieped
within the well head 12 to secure tubing and casi ng suspended in the well
bore 20, seaithg @ngrlockiae the pack pregsung aekel 3€ ircthet mmera‘oexttacti@neaﬁsm

ext onds. 19 ongh PREBSrs RNBAS IR 38, 295! ERE T WRGhROY fog Hebk™
comuni cptdseirewhlet 88 andideonsPenipldpictaddn aith ths sette batke p?8ssure
Unfortunately, pressures in the bores 20 and 34 nmay manifest through the

t
wel | headvalye 3f taguns e_atlosieek tha Regkioresegsyviedvesdbve 36 is often seated and
| ocked in the han%er bore 38 to regulate the pressure. Simlar back
pr essur e[0025) es F3G. Zajludisates eal craasosrtiiont ofnamexampdxyrembodimanisifehe 10 to

the backopetBle SHUE o e B e BB e obBa R A fiin, Bleshlfe, LRUFE"  he
hanger 286 irclidig albbagl 40 attierlyveldl head bbRorPRoleRove rihgaakl fdndert4s, t he

hanger 26 after the hanger 26 has been installed in the well head 12 (e.g.,
| anded i @& PlURDEr $BIiRG 4Spddiol@gownzsipeve ROt slecvashedr RIAsH2, 1avK IRUTRMNS26 may

be run d?ﬁ‘“ar?d’%niuﬁébﬁ%@dddwrﬁ ﬂné %% subsea wel | head 12, followed by the
t ac \

installati’'on o pressure val ve 36. However, during installation of

t he back sure. val ve,h 36 ressure fraomthe .l bore 20, g xert a
force. (1281 3 " Thaiiad Bey By B8 PnadB Bl sl CaERopral sl 2
val ve 36theURbRgéupate!3s. tiIRethkamkpiregsiuembaaimamkeant Nsddl kot ineludels hhe back
pressure valve 36 difficult. For exanple, backpressure nmay resist the

i nst al | agYlioArieal shapepabrutp iyifuginghiaxis 36, wheigin e quiessliametarmitthel ati on
f the b . Lnyal i.gni ficant t Of ti d
Cost - FuptRe PO R oK E Bl e AL Bnketel o U ErBRR o o Lot ace

t he conpsleagd enabbsctiet bolly t4 ts yslidenaxillly frato #heanphger bore @&8. nir ethe
hydraul ically operated tools may be enployed to |ock a valve in place. The

f ol | owi nguidisdi ABRPSIMRC @s PG s8RAHONaR’ FetifoBRdY Rt INClififseat ipgluce
conpl exi &ii)én?é’igr %gj%h it LA éﬁmﬂ&vqmot ig%ﬁﬂfeﬁtébdu?'tﬁé tchimiérdnps N theeat i ng,
and | ocking theé back pressure va 36 Int

ve e mneral extraction system 10.
The systeody 46d Whthdlds baekypressuagivallvd 8ads sgt tnotheehayiger detre t38e thatig

I 3 dd t ti f t ool t he back
ot csaur <oy divgedatH ol dBan Sy 1 4abuie e A pPudBlin e galte
[ 0025] Fl 8. Actbidiidly sty d®esn HRAbWERAGMEK SRR ot TPGHITREipof 1 he

back pressure valve 36. In“the illustrated enbodi nent, the back pressure
val ve 3660 sohiagisthe couplesmgntaryiediuredalthet hangebhboreodd huhereiivire lowey 44, a

B2 " ociCgheh dndhe JRPAHnERafoRe: olBinD: a8 se%y BLET R HERY o™
gener al | yorengd Utesthar e th8dkrofils ositha bady %0 rhfe eASVeaHE MRick 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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t he hanger bore 38. In the illustrated enbodi nent, the body 40 includes a
cylindrical shape about a |longitudinal axis 57, wherein the outer dianeter
of the boag 24@/i6329appr oxi mately the sanme di ameter of thecChasges/obone 38.
Such a shape enables the body 40 to slide axially into the hanger bore 38.
In the illustrated enbodi ment, a |l ower section 58 of the body 40 includes a
reduce di aneter, such that an annular lip 60 is forned about the

i nf f.the b 40. t | 36 | inth
hanger oY das (il ped Ravaep Barmasdi 40 08 Brahals & & Mnar e E ' nn
annul ar Thehddp §é&?4@%g?ﬁn@?ﬁfﬁ§8ﬁelﬁ%‘g@ér@ 881y or tteliROdY¥of @xERTHIEaN! ower ed

into the hanger bore 38 unti p contacts the conpl enentary feature
in the heertrin emaeadidentsherkady saa 4Pdneludesanivaeadldrand-sgab |ip 60 enabl e
proper positioning of the body 40 in the hanger bore 38. In other words,

t he prof [0028pf t hiee thody 4Dalsayinelusies ea vémrtirgppkrtide el rexteradsy eordplataly not

i nadvertent !y | too f ially into th b . [0027] Th
ody  searmoudh IE6aEH dfeha Bhe.fs e ipudhedalielh ole kg o8 FhpnoblaRet er o

the bodyfd 1o N8 tRASUGHCIeabdy 40 R theDakERessdreSRARS 36118 iRGBHE@RInth i ON
bet ween the body 40 and the hanger bore 38. In the 1llustrated enbodi nent,

t he bodytheehBN@S berenddt educh an stangemantgnayviee Grivantageosgtier @adbleace of

or ovi desP&Se{l o shliF’ S F8 4he bct By URe Paie erio S8 PLRUTREIBET bor e
38. The pr@vuseahayf 2nmdle it gk phesuast Ivs 136 36abe iAStallEE Withsut or
exanpl e, in certain enbodi nents the bogjy seal 42 includes an S-seal or a

T-seal . $igodigpmhbuikbip ofpregssie ithal waelsl inrashie signilisant!s pighestfoese eAds
| et t 4 t LS. r 9t } ti
port 6a" e sECRel B ka0, P 30" Mis™edy il AhoRRERL Iee ditfigre™ ' "

val ve 36inistallatish.alThedvenmting pde Gdaisggendrallye cld8ed Soabgalate(a.gndeoek)tthemy be
advant ageous to enabl e pressure on either side of the back pressure val ve

36 to eqRPSSYE OEAIRINGI0RE RO T edUir@XatBpiCe IHINNGRE Hadk PHIESSIErd val ve
36 10 begd s ?‘%lh@éjc%%hﬁﬂr}]@vé?%ﬁ;@c?o?@@ﬁ. by e'ﬂ%@frta%éoe%mo%iﬁgﬁﬁ peul d

inpart a sigrificantly gher on one si pressure val ve
36, thussealimgusuriacg Ghinefudesta cinamferrreeirdua ipnafile tisatas lcatriptemertaey teeat i ng

port 64 is_.generally closed to regulate.(e.g.., bloc t he pressure qf the
hanger biRial optnderdfe AL eliisiadin Seshter Rebideona BLERRHE" 4B f ace
66 of thﬁla‘{/?lﬂé'd?gecﬂ’oo{ﬁal@‘lintéra?im_bddiﬁbﬁi kedteif cRIIRQUMBBAY  the NRuRge 49
surface 66°i ncl udes a chanfer having a profile that is Tonplenmentary to a
profil e againdiethplapaljeg susacas6its sgias theskanparoge 88t (erg-datcksiedyuisiion)t he

pl unger 4 b r i.al i fins | tion i,ncl mat i ng
Phe ot ungler i e athapt o adodrll Sodtidih b sPBRlebul b Bowiiutie e ss
(e.g., aventpregomnes (tet%).,n)an dPernBysitién)ur Dies! ilRxstratdd endoaira@siodshigiesthei on
that enables fluid to flow through the venting port 64 (e.g., an open

posi t i onplunggie4f in aHQLORPABAI ment depicts the plunger 46 in a cl osed
position. [0029] The plunger 46 is disposed internal to the venting port 64
al ong t hi9028]s Fhe phegpt dbgierdidggosad indernal gedhe vesitingeporhgdadlodgribet i on

The ot ungis Ao T PTIEET 2l i BREPaRRcs S ERE AR R hR s ube 4057 and o

st em 72. pdinenoneropgeneand 8lossd Ipsdrivng. Millussated, tHwapluytendndousyar d from
the bell 70 along the axis 57. The bell 70 includes a s amand profile

conduci viewes siemi 83 aisarlingdeagari hell I0r Raclea be®r 72.hel NeevwaigsteBY 6864. For

exanpl e, J ng%h r i .15, the
chanf er lgybt%hﬁgea{s égﬁﬂjn%&g Hﬁige?:% . G%ﬁ\{vﬁgdffrbpﬁg]épﬁﬂﬁZ%|W%%%%lae@'a
pl unger Threalbel67( éingudesiansiiare andlprofliesposiativel thendting Wahehofsdafingchant er
74 of the bell 70, The plunger seal 76 nma inclu?e an

surface 66 of the veriting 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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el astoneric seal in one enbodinent. Urging the plunger 46 into the closed
position provides a fluid seal between the plunger 46 and the body 40,
wher ei n twe 2bdaiet9seal bl ocks fluid from passi ng conpl erelryuseénsorghs t he
venting port 64. [0030] The stem 72 includes a protrusion that extends
axially upward fromthe bell 70 along the axis 57. Wen the plunger 46 is
in the closed position, the stem 72 extends into a cavity 76 of the body
40. For e

anple, the stem 72 extends a height 77, into e cayity 76.
Accor di ngPSLONGe SRk SPEneTBOERE e ABIBots Piustsr 16 B (heuHpERdac
axi al l'y podifor RROVIBES aPSd tse@NbefidAfieNBluhBer YUBRETd fHeePbdi2 48NARkesnt he
plunger 46 to return to the closed position. [0031] The pl unger 46 may be

bi ased t hetfhid spalelackmiuidifam ppssing copilelglyu®rowgh thenverdingtpaibbhg
mechanism In the illustrated enbodi ment, the spring 48 is a coil spring
that is [080dsedhhabsiam TAeaudes & protafsiomtithtiextarasxdadl ywipward fnemdhem 68. A

first d th g 48 | tai ned at t bell 70 of t 46.
S o S RSB, ik S BhRE Ble LRen D] S e BAREC!
44. Accopslighiings iAfo hhavitel7b oflné Hodyard R ékéM?FeE”tﬁb E28n OPeskEREd ki on (i n

the direction of the bottom hold down ring 44), the spring 48 is conpressed
bet ween beéighbér Intghesevityhé6 hdicgodingly r thedipper stérer/@ogaryee eeatdssgddo

restoring force urgi t he , spLi 48 and the plyunger 46 axi [ t he
Cirosed pges B tladents Ay s SheBbiogiin s esing hidtbGintteNgtaa

i ncl udesemalibs AL pluUPGELAE S0 BRURPIH he GlosBRpBSigsn.sl i ghtly larger than the
outer dianeter of the |ower stem 68 of the plunger 46. Accordingly, the

| over stgsi§ ofrHdguRbEnE mAPLEBIaRR ReHEtlosRIBbSliSh byl He R 4t

pl unger passage 82. For exanpl'e, as the plunger 46 Is urged axially into
t he openopsisiilar digsingeneahenisret dmtbe illustisied embasimiest,éhg sphingudthis ae

pl unger passage 82.0of the bottomhold.down ring.44, I.n the illustrafed
Erbodt merel SR PRty ePiaed abeTdY Pt ahdis aanct bl ahe L e 2
portion Rrigst BRYE7S BE thodprid§ 4% hadined & Weabdt g0 dfhie plenhér ger Ahe
di aneter of the sprlngﬂ48 . The second end 80 of the spring 48 nmay be

di sposedsegpnchend gl porthe sprigg 48 is tietagnach gethe Lodiage held dswehriag 44.
arrange ' f Gl - t - he bottom
ol d doviiCyoreihdl Mg 1 s Bl i R e denBBENER Mipeiibal,
pr essur eofvilevisotifim Hold toam, riidié4hahe apringl 48 is compressed between the bell

70 and the hold down ring 44, thereby generating a restoring force urging the

spring 48 and the plunger 46 axially into the closed position as shown in FIG. 2.

[0032] The bottom hold down ring 44 includes a plunger passage 82 having a
diameter slightly larger than the outer diameter of the lower stem 68 of the
plunger 46. Accordingly, the lower stem 68 of the plunger 46 may be 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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down ring 44 is nmechanically coupled to the body 40. For exanple, the hold
down ring 44 is fastened to the body 40 via fasteners 86 (e.g., bolts) that
ext end t hwougty/deasener hol es 88 of the bottom hold dowrCriusgood479249033] The
body 40 of the back pressure valve 36 includes the cavity 76. As
illustrated, the cavity 76 includes a hollow region in the body 40 that
abuts, or is coincident with, the venting port 64. In the iIIustrated

ce et A Sl RIS BB a8, dhn ety BT Reld UBb 9,0
of the bagiin 4o 26 |sieferidiPiompaiidty AUl @@ten‘é‘?s B65(@Up SBIHA éUetéhM the

venting port 64 is in communication with the cavity such that the upper
stem 72 brouglefastenayeroles8d of Hlﬁjbo’@m&d@dbv\mdlﬂgf@ cavity 76. For exanpl e,
in the closed position, the stem 72 of the plunger 46 extends the height 77
into the[0033]ty THe. bd)dy 40 of the back peessuos ivalven36 irtoﬁxﬂseﬂme?éauitp ftayAbe

bi ased axi a| | into e ntin ort 64, thereby reduc hel ht 77 the
ot ory oy Bt Satbr, Bl a0 the bR ol R e oy Homy Adhas BhuS i o
axially é&ﬁ@ldbhﬁvlth hﬁ‘let %tﬂg éé‘r? eat g tke il fstidiats @rﬁMddTnéntb(?lﬁé %H\/lﬁ“‘?éace 89
of the cavit ?/ I'n the illustrated enbodi nent, the hold down sleeve 50

and the ing %égh@m@(tsadlag drogn edirgli epbse of ihe boay éQ\owgrarg seaoid ane

! hr eadea bk R MoBRiR 478 Sosphd hotber o Tat BBRY AR HLFRETBARMAE ' T he
upper hOb@ktMmAelmgc&s@ewebmth |98 Fbniihg Pokthes hody céﬁmdrﬁ@e&iﬂnTmh hol d

down sl eeve 50 includes a body 94 that is aned al on slid al ong)

the axi sthe7cavityufgysueméhatdbr tmwﬁrg #240f m%plsanggbﬂgcemé awally 1m@ hol d
dovn S| efhuco iy Bh! SEdplcal] 1naliBdg, BBNAN! Beeh! PR AGHES

position g.; a posi tesSsure valv ? | ocked

rel ati vee)ttendmhehaelgat 7bamte tBB)cavnaWBJ Ilnushier mllgd)pen ﬂﬁﬁonz thé etem [7aaked
position (e.g osjtion wherein th gressure val ve 36 is_| ocked

rel ati veMgy hqq@aﬁaﬁeéra"w@ t§g)venyag @P&ﬁfsé% repy redveingth@eeight /ddhew wi t h
hot'd dovs D] SeieasyMe e AT 4,0 FHEREE M SRR L TPl oo el g "
that is $edsthahére tapeofi thes:teral?&jlsélmhafvltma bbltterrt:alwnfaqe 3% of theecaiity Zthe hol d
down sl eﬁvt%e%)usr{%?{eg m%o%pogr?td the hold down sleeve 50 and the lock segments 54

are also disposed in the cavity 76, and are retained by the upper hold down ring

56. The upper hold down ring 56 is threaded onto the first end 90 of the body 40.

In another embodiment, the upper hold down ring 56 may be integral with the

body 40.

[0034] The hold down sleeve 50 includes a body 94 that is moved along (e.g.,
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. Afirst end 99 of the body 94 proximate the first end 90 of
t he back pressure valve 36, also includes sleeve shear pin holes 96. The

sl eeve sheanrop/o7i8l es 96 extend fromthe internal di ameCegmsedosimesbody 94
to the outer dianmeter of the body 94. In an unl ocked position, the sleeve
shear pin holes 96 align with one or nore sleeve shear pin holes 98 in the
body 40 of the back pressure val ve 36. In the unl ocked position, the sl eeve

Cetain'the Goid Houh ‘E3ERESSe! e e bR PESH BRI I IR AR ED bindbaeRay °

al ong t hgreaXiife vafvE a8, 838anclliags §le%©é%h§ﬁ?ﬁrn 618§ 9@2,Tﬁehé4éevee§ﬁ@ér' me the
hol d down ring 50 to slide axial al on e axi s fromthe unl ocked

posi t i onholgs 96l tiend fosuthenntarel @amebertqféhe @@Hw4ﬁ@sthe|0@ter digmeigrqissed in

the ot ecll® Bhn S, AR afe ok SRR RS o AL bt Gome
sl eeve S@navot Wdrb%léeﬂ/@ sdarqin GblRey 9gRCIhRHEIN 46-OF tHRXBATK BressOrd Niglve

illustrated enbodi nent, the body 94 of the hold down sl eeve 50 includes a
| oad facd6-1d0 thﬂd{m%@l‘te@nms'%bd etfeeVen sReHaPINgi Bty be Mdigneseddn dh@own

st r ar 28 SarRar en e S a3 P8R’ Righ i Bol BwnGRedBlkn I AP e
that is geboeked Ipy)smenpemhaxuilaoacﬂ @ldrirethexasgis o7 can shiehethe sizedenshdas, t he

| oad face 100 i nc ngle or. shape that is conducive to
transfer P'i”ﬁgsa ”Eﬁﬁx?%@bl!”tga@‘ gt@"l%lr'ﬂgo%(gﬁo slidepxially alppgihe A4ebnd end

101 of t Abcked Gbo |tfHP1 il RhteldS inP FRY! "thf tﬁé‘%&wgﬁ%%ﬁn%\é 54),

al so inc udes cHam‘ ers The chanfers 102 enabl e the axi |"'oad "appl i ed
to the hdllsdusﬁamwmberedaalltbelawwntblragerd totfdCGadradi al | oad that acts on the
| ock segments 54. For exanple, in the illustrated enbodi nent, the second

end 101 po36he bl'cbrdayaﬂdl loadltudteat e clkavtesheat @hsabd uhayabe ediecmal vidi anet er
of the bogg ein the chanfers 102 are conmpl erentary to two chanfers

94,
C0a o L SedaghaeTo! eahBkicRowr Joma SO TngHeinG A o PrecHBehaRS T 05 and
104 eachg ?P&J(éiﬁglea"h ert fALERS R b%n@ﬁt%@{ﬁo&@@%f@‘hé‘ﬁ@% 8RcJear ees.

Accor di ng axial load applied to the down rin I's transmtted
to the | Bﬁmdmjﬁﬂaatleacﬂizﬂammo tizati etehdsadbouthehiataangl eldmemereoff theehdlét ween

L1 anst at Bawg 1geve B, o2, 2Rl IpBFctaly PErARs Saipulr oEs e C Lt 81 ol 1y

in the dillD@t‘Pét'eGrerﬁBoéilPrftho% PaETEBE S| gofincludRs! LAkt éﬁﬁlﬁ‘lﬁf‘%ﬁrféée M i§xpanded
radially into the | ocked position, as discussed in further detail bel ow

wi th regaereratly PE@endicinar torthevaxia 68. Inrothemembadinaents: the Inad dackaAOr | ng 50

the. 1 ookedeRpe 2 FEREOY oL Tads BlndlisPe lpBSirnith 1, HEPEEIMG na

| ocked winehedd doinadle@vebonot i on of the conponents of the back pressure
valve 36 relative to one another, and w thout rotational notion of the

conponenfgp3z t e sBasHd BhESTIN 6f‘t’ﬁék§6d§@4r Gt 'aﬁeeﬁ@tﬁﬁteisflﬁfﬂgl%atg%é 38.

[0038] The |'ock segments 54 include a profile along their outer dianmeter
that is loskslegmgaintasg)t alsa mdudea@hgmfemm% ondhet hfeamfﬁrerwaiﬂ egdlklegher of

tnat - onapiiel Brg Funie0db R v Siee%E SEEPERN Rre i et D 2

annul ar ﬁét@w)he)fockh@dm@éMQFS&OFer Bfampls tinahe ilgrdid lenseamehs thecl ude a
rib 108 that can engage a rib 109 in the bog}/1 40 to ensure the |ock segnent

54 does $RfONSkeRd ehafAtithe) boAK FAincudas e 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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[ 0039] The | ock segnents 54 can include any variety of nmechani smthat enable
the back pressure valve 36 to be retained in a conplenentary groove of the
hanger bowe 28®/0672980ne enbodi nent, the | ock segnments 54PCcmaisaes/oz902p ural ity
of | ocking dog segnents that are biased inward and can be expanded
radially. In another enbodinment, the | ock segnents 54 include a Cring that
I's biased inward and can be expanded radially. [0040] The back pressure

val ve 36, al chani sm hat

| ud | i ) l.d
P evve oI i rothe BuBRUN RN SriantishE Bt Sealf BSans e,
in the 'lelrétﬁﬁornaéie%ee!@éi%@erl(j‘ﬁ%ntstﬂe tﬁé’qdclgée@%ehﬂeﬂodr@ éi&iéﬂhdéﬁ%&ﬂ%ll?fo

I ncl udes a | atch groove annul ar groove). | atch groove 110

i ncl udesing Preoloicked pﬁattloacaepltsgusaed in furider Qegqmlrbeigwwwﬁue&ga\cﬂd o £13. di sposed

2t on or gt ekt 286 CREVUIR: WordsodnBateln RcHs MBS g ke S el Hurve o
one anot ﬁ%&el?lﬂﬁé\/éshlﬂtart Briab@irédionl toasegel dholibdk ené RitSsdghtentt Isa, batch
groove 110 when the hold down sl eeve 50 is advanced into the | ocked

posi t i onthusc &t bael ppeshstuge walven3p i seaiedanblnsken elwmsasomovﬁbmﬁpacgeg
oo 1150 B, EPRUBRISEeD P, pRiiRhEafhe" of TBBARENS, ote ahBiTdahdRCor

groove 1\3/ﬁhd>thtatotatlel’nﬁtlemoaoneofnahre sgonporeits aaft thdleabblptedewe valvg 36. For
exanpl e, the unlock groove 116 may be engaged with an axial load in the

di rect|orr?l%ifvettﬁéhfﬂ|h"5g‘ﬂeeﬁﬂre9@)8 -of the back pressure valve 36. The axial |oad
may shear or ot herw se di senga e the spring | oaded pins 112 fromthe unl ock
groove 1H938Fur tTHer lock isegmanis I4da§|Uﬁ|ﬁy'=1 @ﬁgﬂﬂ alangethied eutabdiemgteetratso to

be rovedssl dokhortil S8ke At bl 4BRGNAR /AN ShFBNS Apkorsngaoe the

upper hol ent ressure va
extract efdoffer 8@n tHoe dxanysie, WI@CB&egWQBﬁl |EScIu3eldHam$fersat1 06 thatbackblpr essur e
val ve system 120 di sposed in the

the lock segments 54 to be centered in a locking groove (e.g., annular groove) of

the hanger bore 38. Further, the lock segments include a rib 108 that can

engage a rib 109 in the body 40 to ensure the lock segment 54 does not over

expand in the radial direction.

[0039] The lock segments 54 can include any variety of mechanism that
enable the back pressure valve 36 to be retained in a complementary groove of
the hanger bore 38. In one embodiment, the lock segments 54 include a plurality
of locking dog segments that are biased inward and can be expanded radially. In
another embodiment, the 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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hanger bore 38. The back pressure valve system 120 includes a back pressure
val ve running tool 122 assenbled to the back pressure valve 36. As

i Il ustratwo,2009m879ack pressure valve running tool 122 i rcrogesmsareedl body
124, a running tool plunger 126, a running tool spring 128, a rod 130 and a
rod adapter 132. [0043] The running tool 122 is run to and fromthe hanger
bore 38 via the rod 130. For exanple, the rod 130 may include a tubular

menber or pipe (e g., drill pipe) that is s nded from an, of f shore
vossel , BN e heiPasmyleaye i Badyaeerius TERIIOEE eodi | AP RRGY rhe rod
130 al sorgpi@iidiee Rbaowr8eve Al 1Bk drifodke’l SodiforP hayTiRBlua%isHeatingds may
be in a first direction, as indicated by arrow 140, or "a second direction,
as i ndi cet eiepyisardigangeging the sptingilpaded pix tR.enbodi ment, the rod 130

termnates into the rod adapter 132, and the rod adapter 132 is coupled to
t he runnf0@41] oolTHeobgdy B4 oi theahpidhddd. sldew»i50i inglugesaan axicdk groasdeappl i ed

to th 30 be t f dtot tqol 'body 124. [0Q44]Th i
ool I UnHRINALA 0IR BeMERBREYEGI BXee) be A SOBNABRIS ke 8 CrRERICK |
Pr eSSUr enealMBCidBradVie1 {618 APEE cRGaLbH Wih EoTaxrXAE M tHehaIRedibR JrURBI Ng

tool 122 is asseibled to the back pressure valve 36, the running tool
pl unger fird6 enghfPesf tthe Backmpresswire t\ratveplImgel ha@xiae|pads siayy shaar girunger

o unger - Lo RCASEnEREY Tk BPTab BoehDIR: 192 BRTER bifbck oolP e
di rect i opuhet fife akiaPWat®hy cpiable theatold RIBWIrslbevd Sond Y wdged iseahe 76
di sengage the sealing surface 66 of the body 40, enabling fluid to pass

t hr ough ¢HECkechPPaigopote Bad dawn Rleeve|adsia arerpe MrodPR@Mioldidawn 569
| .
pLUNGeT 380 QHUURR AAEBRRSHA BIBIaRRE BRI HIRPHSM (2 Blnddigdbunger

46. The reécess I'nc oreinto a lrower en € unger 126
that is 8®axial with the axis 57. The recess 144 al so includes a depth 146

that is |less than the height 77 (see FIG 2) of the stem72 in the closed

posi ti onjooh2ys, FiGe PlIuBBeleslZbdck ghespliRe ¢slve Hyetdhel parspeesdtindAeby a
di stance that is aéasgr oximately equal to the difference between the depth
146 and hargeiddqiRt3S77Thathackdiessie alve pysieris14Qinaikdesma bagkipsessusevar y

the di Sp\'/ﬁ%WMiantoélhﬁfBEQ%BIe%Gto the back pressure valve 36. As illustrated,
the back pressure valve running tool 122 includes a tool body 124, a running tool

plunger 126, a running tool spring 128, a rod 130 and a rod adapter 132.

[0043] The running tool 122 is run to and from the hanger bore 38 via the rod
130. For example, the rod 130 may include a tubular member or pipe (e.g., drill
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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[ 0045] The tool plunger 126 is nmaintained in contact wth the bottom surface
89 of the cavity 76 via the running tool spring 128. In other words, the
runni ng twol20emesirazsg 128 enabl es the tool plunger to novecCTaiSaws»etd t he
tool body 124 such that tool plunger 126 naintains the plunger 46 in the
open position as the back pressure valve running tool 122 is noved relative
to the back pressure valve 36. For exanple, in the illustrated enbodi ment,

o oner 38 Sl P CHPleR Brddat IBSRREY BRGEE. Bt ToSLal e B unger
bore 150,@festthe di@erii, th%“ﬁrsﬁé‘l?&tforr‘la{%gﬁ fri ﬂ’r'ietdl%lﬁloﬂﬁﬁ tRE drftfy AUO) ”9
t ool sprln 128 redcts agal nst an end of the plunger bore 150, and

second esuchithat gie balémlammWigngero?peaéﬁﬁmgerma@@dwlagauu#@cemeofttbel

oo tHE% A “Dmnfa SR 10 RasRanIER REVORkE BolCef™ WRubg FOsBass " Che

runni ng ém%bdﬁ)ﬁ)érhtnﬂwel?&)lfmurﬁ@eil 114:9) md&déseaQ@céélﬁMmQhaﬂOhwmé tH@ Gtdrhat
enabl es the stem 148 of the tool plunger 126 to slide relative to the t ool

body 12472 ghtherBiungar A6+ Fr@epjmﬂ@seﬂ%mqwﬁ%@ b@ﬁ%mtgc@slpweéﬁndméh@
| h d 155
P AP epodiiobr 126 3fal MIBLERAL fith fhe! Bt SPIVIEfelsd faPial ﬁft‘udg%ﬁp' "

Accor di ngépth tdeethpt is 1256 tharathe! lseighxi Zf (3eet HEIIIGJUQth |t|ne steen §’120|n tH&6loasdt he
pl unger 126 nov axialléarelatlve to the tool body 124,

2009/ 06 7ROH [/ 189B0RIL0TYPAY |40 Fefishiacs &todhﬁs%l?ﬂeo%t!%by GrifisiRgCool 122

is coupl ﬁ%ge &g%pr | M ,,{,%gﬂ Rign Be The
runni ng s ee|1$ 4 1 Zx tgettﬁ%egn t eéé!t gg ody 13% Fhénégt ai ni ng
ring 56 beighh@7bél'd1e peptbsafribevatess 844 nray bewanpddo viany thfedlslplammented
enbodi nengmteﬁFge runpi ng shear pins 158 extend between a shear pin hole 160

| ocated ? UnQq's ing ring 56 and a shear pin hoIe 162 | ocated in the

tool body 124. [0047] The ill ustrated enbodi nent may be referred
to as thé)%ﬂml Ag'Spe8! PlLser 26t IR eMANHHN P %GQFHCBHV'thtW@ %IEQ(“ SUESEEr e

runni ng 89‘2)'{%%@%@ ZBURA G trQnr‘iuPﬁ tBéiCé‘prg{lge%é}”Qn‘éﬁ‘h%(f\géﬁﬁv'tﬁetrﬂﬁnlhgnm ng

shear pins suc that the tool “bod IS suspen ove t | d down
sl eeve 5ol sheng o8 eeghleattbeaéobplemgemm dndweaseidtl‘(@ 1@ the tbelybally 84 ext end

ti dal direct 1 t £ th 36
and the S0 Ut Aenonas e TR fdhlBbe 4o Rbe HrerbpeR b et hen, Te

back preggeN eraduys el ?u”hrillﬁ tHBISH?Q igBinBlaH Mefitive tohthe' BARK MWedQFbL 1 ON
(e.g., unlocked and open) he pressure valve is landed into the

hanger bvalee 38. Furexaatie pnébsdmter/@n@pgltr@mtlm reyingetool bpee@datl y

ke oA SORE b L SR el dhaubet BinbRE 8L BHREETI PR 1Rk o
plunger 126 is disposed in a plunger bore 150 of the tool body 124, such that a
first end 152 of the running tool spring 128 reacts against an end 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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120 in a |l ocked and open position, wherein the back pressure running tool
122 has not been renoved. The back pressure valve 36 is | ocked via an axi al
| oad i n twe 2hewmst29di rection (e.g., in the direction of wPrha/tmeesn’dL4®). For
exanple, an axial load in the first direction and applied to the rod 130 is
transmtted to the tool body 124 via the rod adapter 132. The axial |oad
acting on the tool body 124 shears the runnlng shear plns 158 at the

interf h h 160 ar t ool dy 124 th
| over cd [I9HE) ongscReRt MERR-enSaMBaRr i (9 1280e GupiBRc K SRk face
164 of 1prssoRd va%ysé%ﬂra%aﬁﬂ@s sho& bﬁ%dwéceTﬂaQOrunﬁh\% @Hééﬂ pirzadsgs,

then, transferred to the sl eeve shear pins 52 via the hold down sl eeve 50.
The axi agxtepddeiwean éhe hao| Hlody iR dstrechihepraiginBry rirg &bl afrige tbla@krmessuuem

of “the chlk? aPs 8 SR RIS TRl Pk Birad RS sl AR 038 1 e

hol d t Fa@)&bﬁ@@fét\h@@n axdrdar prHolent 6D Rcarsl idl theqathininglringr 3B and ResHeek
segnent in an outward radial direction (e.g., in the direction of

arr ows 1B'G)h0|€rH§2HW%GGM%HO@éb@dBd)%s advanced in the first direction
(e.g., the direction of the arrow 140), until the |lock segments 54 engage a
| ocki ng [P04@¥e 1d® dmstrﬁ&mm@mdllm@né d8FIGudt teay behgetgsrachdol anadbe pi ns

1T ust r s by dn PACRARR il B bl B8 Bl e

posi ti ongodsle@ & the bb@k@@ésmﬁé%w 38 2/ ﬂjrﬁdlrﬁ? shB&r pingNBY sdéh thntt he
open position. [0049] The back pressure valve t 122 may be extracted from

t he backthsr é%fﬁub@d)(/dlz\ﬂel%ﬁ@ﬁ@ﬁﬁ‘qq(ﬂ) a@Y&bm%@Oﬂ%éﬂ%I@?ﬁ\@szﬁQr dhgalogk 36 to

remain i i osed
posi ti ongeéfﬁgn 30534{(5?9 i arqaab%sa %)p# togogtghtgl%&ﬁﬁ I%‘hcg,\'séecond
di r ect i ofnofnethe. exterhm @‘l thecnacarpreésume/a&fer@@\) hﬁa)theemlrpiungertmﬁ basks
pressure val ve runni n&tt ool 122, jncludi nggt he tool body 124 and the tool

pl unger HPEPIURGRRAE iNiehthe OPEAROSHHRs s e b KP@E%V%HG'V@%’SF%[%@'O He¥e 36.
FIG 5 'Bé%ﬁ rn?éuﬁéd 3R 1RELRAHN tpoelftlohhg% SHﬁ&. Xeasg@né hakRe
| ocked and osed position. l'ock s nt s are i gagenent with the

| ocki ng gnerseue ﬂzal&eoifs Iahdeddn@ethd)baeg%botm68sprTln@ Hackdeespumesvadly® are
engaged |n | at ch poye 1 t he er 46 is biase t he Iosed
oai £ onBySThEEQ it B F et HoopRik BpHoaE R & Afpd P 5rtah 30e RocK peer
conpl et ebbésggg;er@éﬂ,@ggf rom t he hanger bore 38. In this position, the back
pressure valve 36 prevents pressures in the hanger bore 38 from mani f esti ng

up (e.g. 004'8 t helt ngegpf‘lﬁsﬁétr gcéh Cé?%bécﬂﬁ]%%f tthe B&?g&ﬁes%’eev%?% 04 ﬁéﬁ] FIG 6

illust ra odi ment of the back pressure va system
i ncl udesmo hraaklopked;audeopeﬂ pesitien r wheadin ttloe lbatk QreIdwelraockingrwss 42 val ve

retrieval] too], 170 is unl ock, e d/ or ,extract

br essur eN3 MGLOGET TerTaThe | HG vaek ISR SyaRprab Bickies Bt axiebltBrddal « ool
170 i ncl yiemsedietidreial. i0fhe BRGYicH'8i 1 £73R 140)9 Fofexaifflenafinapar i ng
retainer 176. The snap ring retainer 176 is coupléd to the retrieval tool
body 172load leémufltsttdlrrecmgnmap@hqdm the ragel 3@t9rtrmsmtteddo thethol bpdy The

retrieva ooI 17 tQ t he d 130. v r d er 132

S 1 ar 184 SR eoed $oanEE 188 o™ edal R Bt MBS BIRCENELS; e o
the rod adaphainglshbarpits 1Man|ﬂﬁbimrbét®3eh%h@QH inesble® 16b@ingetgd. eval
t ool bod¥g124 via the pin 134. Accordingly, an axial |oad applied on the

rod 130 18€ tealhacyrtadist Hamiowererd iBsugNaaDememosth thedoad4ace 1A FA4 may be
enpl oyed,{ 4 6/80296whP fadd 84 Kt HPLREF dP 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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of the hold down ring 50. For exanple, in the illustrated enbodi nent, the
snap ring 174 includes an outward biased Cring that includes a chanfer 178
and a | oamoRawa6I®8. The chanfer 178 is shaped such thatrcaaistévs/oreussi eval
tool 170 is lowered axially into the cavity 76 of the back pressure val ve
36, the internal edges of the hold down sleeve 50 engage the chanfers 178
causing the outward biased snap ring 174 to contract inward (e.g., in a

di al t t th 1 I I 17 174
IR R M Rl R G e P AT PP
116. Oncgowh IR B0 idabilenddd RCtkhediro0diBecibh (el d€ riaRedtidtdoflihd &xd@nds
radically into the outward bi ased position, engaglng t he unl ock roove 116.

[ 0052] An148), antil hadoelpegrmentscS4 Ragage gilecking Yoedvel 768 ohthenbargay

unl ok orbovattes (RS lioflnt a0 kA %Pﬁ%i%ﬁ%%ht oned

previ ousiaych gRipvii M. t idethaXilwirdte@eniddimeny the bEck besiserd Lalversd ikansecond
direction enables extraction of the back pressure val ve 36. For exanpl e,

the axi alhel |@§l6f«‘d ROgiHen sf&i’tfﬁiﬂ?rd'ihﬁet@ﬁl RIHNaan &hawirtagis @?@#W%é’fb‘dmsl@ﬂgages

t he spr|8 gggﬁg pins 112 fromthe |atch groove 110, thus, enabling the
hol d down eve 0 to slide axially into the unl ocked position The | ock

e, o S@ﬁﬁl&heﬁ’ﬁ%ﬁﬁﬁk iPEblE VA fabCaRR Bl el B SO I HIEE o b

appl i ed, pgigebird V@be ishstebpdg0 YénailingBe e levsurs!\e@e36® eaaapes thee upper
hol d down ring 56. Continuing to apply the axial |oad extracts the entire

back prel9skee pPpaitioe agsl thedRgRy 46 @tu%btpethggzlosqd P%3|6<P%0Fﬁbﬁé@mpfﬂat when
retr T evaky L9k I00abidd RS Bl B8 19 B, HRSERAL Y okon (85, | Bk RMRbn' 0L DO

172 engages an €sses the Stem orces the

pl unger #e amowhm&pemmhtpabeﬂdach preharrebaalveequﬁhm Itastg 1m2$$r$¢lu@|ngcT[hess t he
back pressure val ve WD 2009/ 067298PCT/ U 2008/ 079243 O053]FIG 7 is a
f I owchar {00t Ik?ijYﬂla“u%@q dhed0d] RIeRGRId TS0 0AWRY 081 A9 AGK PHeSHEB VA 38ur e

val ve 36,k 3¢ figh 88re“3€§]h AIGEY! iflsitate s aRG 68&5%91?%‘ tH@’E)fa%k FssFet hod

200 i ncl udes asse e back pressure v bac pressure
val ve ruvalvag3é dol thezmckad aeghi clo st goshiooc k 'I’Z&Q Iodl?()lsegmmm &4 ahe iback

o5 enaaadman Bith, 1 R o niea o8 b 1k 4BinGes idie Thee 5PANASI & 260
| ocated fadbalghidi 19 ofé RAgaGednstotife. Iétﬁﬁf%jro@\l'éﬁ I'ml ﬁnelﬁanb@@@é eslbigRelhe tool

body 124. 4] The et ho 00 al'so includes running the back pressure
val ve 36ta etoi@se‘iang@tlormbmhegprlag 48e pndttbel back preskurg valvel taobha2 has

wel | heacbas SRTER, &REASIER St 3o el B35 %, ST Hiig st Mok 500
i ncl udespfzeard Valvé 138 prendhizgrebeaeshn tise haBgedBore 38 from 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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depicted at bl ock 206. As discussed above, shearing the running shear pins
158 may include applying an axial load in a first direction. For exanple,

an axi al woadosappiosed via the rod 130 is transmtted toPChaSt@slo7vzesly 124
via the rod adapter 132, and shears the running shear pins 158. [0056] The
met hod 200 i ncl udes engagi ng the hold down sl eeve 50, as depicted at bl ock
208. For exanple, the |ower face 164 of the tool body 124 engages the | oad

f 100, .t ri t ial .| tq t . h [ 5 iath
hora cootABLTAEEEOE0To i Aok o0t BRdB SR el
depi ct eda@taxial Red 2ddfliediite B8 fdteishaldictmicingassl &t f24! i de into
engagenent with the | oading segnents 54, |ocking the | ock segnents in

I : i ct : [
bngag ngUORaR o SarthAg 74 thay LBCHPENEATE chedod e BIRGHAIERIETI0. i e,
t he hol dofdivenhalt edowen BAQIiS0. afonexzachple) it Hee fillusttated eettodime(e tige snape

di ti f _th 140 til the, l. 54 | ocki
g oove 1685 dif 4 RERER T ObraISaserd GrHES dpR MG U3 R@ BMTE" 118 &hag | nt o
engagemepldvatd 180e TR eRad@ovEs Lléha SUiGT s ed t%eréltrfé@\ Yool 7@ igpri ng

| oaded pins 112 may engage the latch ring 110 of the hold down sleeve 50 to
bl ock t hloweses am/l?; pitedhe GVityrdmdbdbribrackoptesshte viahvgs 36mihertiaiernalhe | ock

segnents_54 and. t he k p su val i.n d.position.

0058) et nowe il BlsPHEET B8 BRE8 i AR F AT S e ds, as
depi ct edbiabed! frlp AA§-1720t0 eypBLEINwWeRE qetdieimactkadnegicdbtionviahwed Ifei s

| ocked, the back pressure valve running tool 124 may be retrieved, enabling
t heI pl gnfﬁéﬁ*e\lﬁé teol Peduld2)-o tieeseaRsEd bosiremans F@W@?@W@J t%_séﬁpa:c ![(ﬁad
applied - n i e - - 0 e
o ow 140 123,55 Sl 108, (rlGoc GRRRE e, SPhECRbfedwinBE HAceBleq g

t he t ool 1b®dyhel Zhapndng he74 adpapdengelicall@bintd riben dievabacliapee ssasiton/al ve

36. As di scussed previously, the back pressure valve 36 renains in the

| ocked p8RYAGIBG! ano%gm%\ﬁ‘gu&% is returned to the closed position.

[0059]FIG 8 is a flowhart that illustrates a nethod 220 of retrieving the
back [0052] An axial load applied to the retrieval tool 170 in the second direction

(e.g., the direction of the arrow 142) is transmitted to the unlock groove 116 via
the load face 180 of the snap ring 174. As mentioned previously, applying the
axial load to the unlock groove 116 in the second direction enables extraction of
the back pressure valve 36. For example, the axial load in the second direction
142 shears or otherwise disengages the spring loaded pins 112 from the latch
groove 110, thus, enabling the hold down sleeve 50 to slide axially into the
unlocked position. The lock segments 54, then, contract radially 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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pressure valve 36 in accordance with previously discussed enbodi nents. The
met hod 220 i ncludes running the back pressure valve retrieval tool 170 to
t he back woeseunmse9al ve 36 installed in the hanger borePg8®/Usa@sderist ed at
bl ock 222. Further, the method 220 includes engagi ng the back pressure
valve 36 wth the back pressure valve retrieval tool 170, as depicted at

bl ock 224. For exanple, the retrieval tool body 172 is |owered into the

ity 7 it h i.al in the first di ti til th [ I
ool boclPOBRh o fdGaddd el st GhshhEPef avgard 200 iesialigSihe bhakl”
pressur egﬁé%‘sM% valveas®lid BBcsBaRCE With Prti RRIAERSUESR] BRRRIMBRROVENE16. The
nmet hod 220 al so 1 ncludes shearing the spring | oaded pins 112, as deﬁlcted

at bl ockmzf®d R0 éncluges, assemblingl theoddicks pegssuredvalve t3fe teethendpac

directio rein t i I r : | d.,d S i he
second d?'}eé%@]feox?"véa@g‘ﬁﬁﬁg fc}% fs%crji#gggg'gh%g agi%th Ckl%QQ‘t o#(g'ﬁég?%gte’gp erw se
di sengagga¢kprdsaied vEeos® mdy be sssehtble@lid tHOWack! revsureOvdise agivginged in
the second direction, the chanfers 102 of the hold down sl eeve 50 di sengage

the chanfostd2204a disariien |0fdhe serpiaatshess ping 58 kitegherengas ain dolamdhPs, as
depi ct ed . f i | hody 172
el ot edopbnd AcloiZRfh it HaSing e SHBMEER ol LA RchRd IR 1P Bpdody

in the second direc sengage stem nger
enabl i ng12he back pressure valve 36 to return to a closed position. It

shoul d be noted that returning to the closed position does not create a

si gni fi cpw54¢hamge methidte 2Dordso intl@idy atinind ehddakk Presiie eanal 36 156
because Pressure across the valve 36 is equalized when the back pressure

val ve 36thRabangernpeiesBs. apciraictediathblonl Ak Ipasssambogiment, daisumRbcked,
the back; . i L euedayi i
ool 170 CHERGHERIHEING bk BResShb VANEGR Guh S RE SRR e e 19

suscept i bbre 3®vieaheoos 180di fi cati ons and alternative forns, specific
enbodi ments have been shown by way of exanple in the drawi ngs and have been

descri bepgs5] detiid nth&d ROHIVRYRSS shbashyuhd rbﬂnwgdéhééro?%st hgg, tbe
invention is not intended to be limted to the particular tornms disclosed.
Rat her, @eRicieghiioen208. As dssussediabayvedsheaing Bigsrunaing sheasmias 188d

alternatj i i t hi it e P Ny i

et frod BSTnBis apBihd Bh hoddhiodPlT 4 fird RkeBigRY EBF fdfpld) hhfilodd

conpri si agplied via thardeh¢80 ¥ eassmiztedab\tire touifooglyried via thewwd adapter ndaer al
extraction s%sterrl3 wherei n the back pressure val ve conpri ses: a
cyl i ndr i @39 Sheakp tReAdnNiBn shear P@ﬁtﬁé port coaxial with a |ongitudinal axis

of the cylindrical bOdK;
0056] The method 200 includes engaging the hold down sleeve 50, as

depicted at block 208. For example, the lower face 164 of the tool body 124
engages the load face 100, transferring the axial load to the sleeve shear pins 52
via the hold down sleeve 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

Page 19 of 29



a plunger disposed in the venting port, wherein the plunger conprises a
stemthat extends fromthe venting port into an adjacent cavity of the
cyl i ndri cabD 2b@adp7298 a hold down sl eeve and oneCoruses®792ezki ng
segnents di sposed in the cavity, wherein the hold down sl eeve and the one
or nore | ocking segnents conprise an angled interface, such that an axial
| oad applied to the hoId down sleeve in a first direction via a running

t ool generate Ioa hat ur t.he e or nore ki n ment s
o0o JoTSkRkS Bodol Fting 2R donLsiohEE Bo' i et SHne 360 M REE Ve ve
in a borgeabek Qé MeAEY 54 aﬁdttlﬁé‘ﬁhbv\gréééﬁff@%lvé% in the locked posﬂlo?rhear pin
nounted to the cyllndrlca erein the shear pin is configured to

coupl et RRABRCK TeeRRIIE 38b Ysd Mclted UBBHEGNE Atlck HBSSSER\ A aBPLkcati on

of the a Ioa inthe first direction s configured to shear the shear
pinto udemnteldeattﬁeclbactﬁ proe sesanepleadves fheobatkhpressore nglve @l is locked, 2.

axi al |1 oL apk BESHeb e Futing ool 124 Meye reidousd haedio dhafrehuder o n
the vent 48 P&n Rﬁﬁfeeéloé&ﬂ %gltﬁohhq:cfr)@x'a'ﬁﬁﬂé CaH a?%%‘ﬂ}bad aOPhed th-théltgqsyst em

of claim1, wherein the plunger is biased toward a closed position.
5. The si/%(ﬂ émtbe secaneh direokingr(eig, tthrﬁedmeqtr@mofébaeeﬂw;ﬂ%,r )r sxtragtstthdce into

the adj a cl ose n c nce
ot heoaed REat woles Rt g i R hACPEAR PR B et ance
is | ess phaget 26 ffrcsrﬁtth@hbabwpe@ssure valve 35, ABelitystedprdvichsy,the baeker ei n
the stemis accessible via an internal bore extending through the center of
t he hol dP@SaHresYale@a36 remains in the locked position and the plunger 46 is returned

to the closed position.

[0059] FIG. 8 is a flowchart that illustrates a method 220 of retrieving the back
pressure valve 36 in accordance with previously discussed embodiments. The
method 220 includes running the back pressure valve retrieval tool 170 to the
back pressure valve 36 installed in the hanger bore 36, as depicted at block 222.
Further, the method 220 includes engaging the back pressure valve 36 with the
back pressure valve retrieval tool 170, as depicted at block 224. For example,
the retrieval tool body 172 is lowered into the cavity 76 with an axial load in the
first direction until the retrieval tool body 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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7. The systemof claim1, wherein the plunger conprises a bell that is
configured to seal against a conplenentary surface of the venting port.

8. The sywbDemafe798ai m 1, wherein the plunger is configecedscasbrask the
venting port in a closed position. 9. A system conpri sing: a
back pressure valve configured to nmount in a mneral extraction system
wherei n the back pressure val ve conprises: a body; a sealing nenber

di sposed,in a er bo endi n throu h the body; . . a hold
Gown o clbeabSefintiete VaE 5 bERAUE otshard Bordis I8 Valye 365 eoumiRaYS! aove
and the @RgnOtheMBaek ! &‘é‘éblﬁ‘@ %Q/@E@BSM@”BFE!@&JSW' @é&ie@d Wit frRc ®acruch

that an axial |load applied to the hold down sleeve in a first direction via
a runni ngressoie yalve 38t wyoekacadh@aloarl deshwie vahgeds ishetivenedoyiaribe dackcki ng

segnent s hat and seal s the back

pressur epl{g%%@rea\/#l\?élﬁgrﬂ} ﬁ&géél 1?@ h’?ﬁlgpgf&ié PQ@E%R system and

a shear o the ody ein t shear |n is configu

Coupte « FBOTCK Wil 4k sNeatoa iV e SHERRIRS 5 o BuR PEricalP BB Acat f on

of the aél'télfhah\?@ﬁbr'rﬁé tsb@clfflbre?ﬁbéjdlﬁm%ﬁ’ﬂfté ABvé HeeAHHOWNH BY way éfh&?dmbIQEInShear

pin to uncoupl e the back pressure valve fromthe running tool. 10

syst em ofhectlii@wings awdehradenbem desalibedy imdatadlr hereirpr iHoyeever pit lﬁlﬂ@elld. be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.
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11. The systemof claim9, conprising the running tool configured to apply
the axial load in the first direction. 12. The system of claim 10,
wherein the plunger is configured to be disposed in an open position to
enable fluid to pass fromone side of the back pressure valve to the other,
or to be disposed in a closed position to block fluid from passing from one
side of the back pressure valve to the other. 13. A system

conpri si ng: a back pressure valve running tool configured to transmt
an axial force single direction to a back pressure valve, such that

t he back pressGLéngﬁlve seats and locks in a bore of a mneral extraction
systemin response to the axial force in the single direction, wherein the
back pressure valve running tool is configured to couple to a body of the
back pressure lal verBYS!HN.SRBRFISIBEN, and the axial force in the single

direction is CQB‘Jc'kg)lﬂés%etvglvg REX oul 0 SRRAT inPd Rirlefhl Hﬂ?&ﬂﬂﬁ Systde vb}%@é‘in

pressure valve running tool fromthe back pressure val ve. The
system ofthelbactlmris;irwmmeelomptlb@ back pressure valve runni ng t ool corrpri ses:

5okl oS 240y PUURED B0 Sonrgs 3, PARER QUSRS PSLIERAE 129,
ext ended 9@§bﬁﬂié)6yhndrlcal body;

a plunger disposed in the venting port, wherein the plunger comprises a
stem that extends from the venting port into an adjacent cavity of the cylindrical body;

a hold down sleeve and one or more locking segments disposed in the
cavity, wherein the hold down sleeve and the one or more locking segments comprise an
angled interface, such that an axial load applied to the hold down sleeve in a first direction
via a running tool generates a radial load that urges the one or more locking segments into
a locked position that seats, locks and seals the back pressure valve in a bore of the
mineral extraction system; and

a shear pin mounted to the cylindrical body, wherein the shear pin is
configured to couple the back pressure valve to the running tool, wherein an application of

the axial load in the first direction is configured to shear the shear pin to uncouple the

back pressure valve from the running tool.

2. The system of claim 1, comprising the running tool configured to apply the

axial load in the first direction.

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

4. The system of claim 1, wherein the plunger is biased toward a closed
position.
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15. The system of claim 14, wherein tool plunger is configured to bias a
pl unger of the back pressure valve toward an opened position. 16.
The system of claim 15, wherein the tool plunger conprises a recess having
a depth that is less than a height of a stemof the plunger of the back

pressure val ve. 17. The system of claim 14, wherein the back
pressure valve running tool is configured to slide axially relative to the
back pressure valve and the tool plunger. 18. A system conpri sing:

back I [ | ' d
a back pressurg va g %‘Et%ﬁx'oef‘é 1mtlg%e{égﬂ§x%g%ﬁ@g}&te&%nﬁﬂﬂﬁkﬁdﬁ&n@e o] fledown

sl eeve of a back pressure valve, an axial force in a first
di r ect i onadjsasatcavitatin & blesdidgloditidoyandsikeadea sdvend distang intocba hdjeeenechvity hol d

the hol d down sleeve.in a | ocked posjt.ion, .and the hal d down sleeve is
driven i nt3PENE OSH’iOF‘e‘g]?‘?r%‘Ht eoseg%ﬂfii 4‘?@’%?%58‘2@5[&‘%%8 St(‘}fs%nfi%ki ng segments
into an unl ocked position that unseals, unlocks and unseats the back
pressure valve froma bore of a m neral extraction system 19. The
system of cl ai fn 18, Thghwystemnoft gy |, wreredn fthecstem s aesessipiovintag intepsl horgecond

di rection ﬂémﬁéﬁﬁﬂg%hﬁﬂﬁgﬁwiQﬁ&QEOQQQQHQEQLéeCtiOn is configured to seat

and | ock % essure valve 1n the bore of the mneral extraction
system 20. The system of claim 18, wherein the back pressure val ve

trieval tool,i figured to unl ad extract the back |
inasingle trip. he sysesy of gy o dhsrein s sl soBROE o BSLPY Galve,

conpri si Ngnfigured to seal against a complementary surface of the venting port.

8. The system of claim 1, wherein the plunger is configured to block the

venting port in a closed position.

9. A system, comprising:
a back pressure valve configured to mount in a mineral extraction system, wherein
the back pressure valve comprises:

a body;

a sealing member disposed in a plunger bore extending through the body;

a hold down sleeve and one or more locking segments, wherein the hold
down sleeve and the one or more locking segments comprise an angled interface, such that
an axial load applied to the hold down sleeve in a first direction via a running tool
generates a radial load that urges the one or more locking segments into a locked position
that seats, locks and seals the back pressure valve in a bore of the mineral extraction
system; and

a shear pin mounted to the body, wherein the shear pin is configured to
couple the back pressure valve to the running tool, wherein an application of the axial load
in the first direction is configured to shear the shear pin to uncouple the back pressure

valve from the running tool.

10.  The system of claim 9, wherein the sealing member comprises a plunger.
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bi asing a plunger of a back pressure valve into an unl ocked 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 via a running
tool to shear a shear pin coupling a body of the back pressure valve to the
running tool, and to |ock the back pressure valve into the bore; and

bi asi ng the plunger of the back pressure valve into a cl osed position.

22. The method of claim2l1, wherein biasing the plunger of the back

pressure val ve ”t Orﬂefkgst%%%féuﬁ &&ﬁd&@nfgqn@mnﬁﬁl tgcﬂ%r?ﬁgifrélﬂto%pﬁl&g Of the

pl unger of the ack pressure va an -open
met hod of axghldoad iB2he fsedisctiodepr essi ng t he stem of the plunger conpri ses
applying a load to the plunger via a spring-biased tool plunger.
12.  The system of claim 10, wherein the plunger is configured to be disposed
in an open position to enable fluid to pass from one side of the back pressure valve to the

other, or to be disposed in a closed position to block fluid from passing from one side of

the back pressure valve to the other.

13. A system, comprising:

a back pressure valve running tool configured to transmit an axial force in a single
direction to a back pressure valve, such that the back pressure valve seats and locks in a
bore of a mineral extraction system in response to the axial force in the single direction,
wherein the back pressure valve running tool is configured to couple to a body of the back
pressure valve by a shear pin, and the axial force in the single direction is configured to
shear the shear pin to uncouple the back pressure valve running tool from the back

pressure valve.

14.  The system of claim 13, 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.

15.  The system of claim 14, wherein tool plunger is configured to bias a

plunger of the back pressure valve toward an opened position.

16.  The system of claim 15, wherein the tool plunger comprises a recess
having a depth that is less than a height of a stem of the plunger of the back pressure

valve,
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24. The nmethod of claim 21, wherein applying the axial load in the first
direction is configured to cause one or nore |ocking segnents of the back
pressure valve to expand in a radial direction. 25. The net hod of
claim 21, wherein applying the axial load in the first direction is
configured to enable a spring |loaded pin to extend radially into a

conpl enentary receptacle, wherein the spring |oaded pin retains the back
pressure valve in a | ocked position. 26. The nmethod of claim 21

wherein biasing, th I r ] -Ar e e.d ed
posi ti on conpr ﬁées%@dﬁm ﬁgoi‘;&?%g?,g\g Jﬁ%lg tgiﬁ’fﬂﬂ(ep r%%tﬁr/?g\édrl‘?g RIHHAE tgél;)‘g A

met hod of canfignztiitogide axallly eclativentp thesiank) prebsuas vatge andgheitogeplubgeran open

posi tion; shearing a shear pin that couples a body of the valve to a
running tool via application of an axial load in a first direction;

bi asing a val ves.| ockispgemiRohpisinpgl t 0 a | ocked position in relation to a
bore of a mneral extraction systemyvia application of the axial lgad in

the first diretbackmresaiig vaivasitiigrahtop] enngigrred so souploeadiobdavm depveofa 2g,
The net hog, pf r&éls@r'e Pafvé; a8 EinSm PR Sk glfcsrt?@inoé ‘HF%%freétR) t Qf‘cgqpﬁ hPRSHL T ONn
ns fe pl able a P

conprises tr ating t unger axially to en luid to pass from
one si de déwn kleeweadhears tagpib leenfiguned to hold the hdld doWhelaree¢ hrod laked pasioR 7,

wh i n biasi h I l.ogki i to.the.locked b
ompr i ses i R Pl e aS Y R 0B AT HiE bR L S PE SRR b ke agi a
segments into an unlocked position that unseals, unlocks and unseats the back pressure

valve from a bore of a mineral extraction system.

19.  The system of claim 18, wherein the first direction is opposite from a
second direction, wherein a force in the second direction is configured to seat and lock the

back pressure valve in the bore of the mineral extraction system.

20.  The system of claim 18, wherein the back pressure valve retrieval tool is

configured to unlock and extract the back pressure valve in a single trip.

21. 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 via a running tool to shear a shear pin
coupling a body of the back pressure valve to the running tool, and to lock the back
pressure valve into the bore; and

biasing the plunger of the back pressure valve into a closed position.
22.  The method of claim 21, wherein biasing the plunger of the back pressure

valve into the opened position comprises depressing a stem of the plunger of the back

pressure valve to an open position.
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| oad that is configured to expand the valve | ocking nmechanismradially in
an outward direction. 30. The nethod of claim 27, wherein biasing
the plunger to the closed position conprises applying a second axial force
on the plunger via a spring, wherein the closed position is configured to
bl ock fluid frompassing fromone side of the valve to the other. 31. A
back pressure valve for a mneral extraction system conprising: a
generally cylindrical body having a | ongitudinal axis; a radial |ock

configured to pove FRdiR p{oﬁ nﬂmng AN AL YL, egsﬂéamev?[enwooit he ﬁlBE%tUd' nal

axi s between unlock an ock positiohs, respect

act uat or cmrbmsgmamdymg)amgagﬁetﬁhmgeaﬂaalspﬂutgﬂboased tcbolrpiungamd second opposite
directions parallel to the |ongitudinal axis, wherein engagenent in the
first direction is configured to bias the radial |ock outward to the | ock

position, and gngageiEhfetiod $thelameANavheicie@hplPingi the Caxidli lgad el theo fiegtabl e
the radial lock to nove inward to the unl ock positiaons; and a shear

pi N nount Bigectign ieongigmise 49 F3use Png ﬂnmp@dpclﬁwwgmﬁﬁer@w back psgsere VIVA i s
confi gureg & %m%?@ghﬁdél m@ pressure valve to a running tool, and the
shear pin i1s configure shear in response to a single domnmard axi al
novenment of a first tool; wherei n the back pressure val ve is

configured to at nd | oc res to th sin
cont1 gured, 10, 36t BILBGH 4eRRT BRIk iy I AT S, 62 L
conf i gur edird@iot NlsO6Hn fRNELIURS kbl Na I SBAGNBAJSIO pth b NEtend pxEAIl) amjoab
novenent of a second t ool

complementary receptacie, wherein the spring loaded pin retains the back pressure valve

in a locked position.

26.  The method of claim 21, wherein biasing the plunger of the back pressure

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

27. A method of operating a valve, comprising:

biasing a plunger to an open position;

shearing a shear pin that couples a body of the valve to a running tool via
application of an axial load in a first direction;

biasing a valve locking mechanism to a locked position in relation to a bore of a
mineral extraction system via application of the axial load in the first direction; and

biasing a plunger to a closed position.
28.  The method of claim 27, 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.

29.  The method of claim 27, wherein biasing the valve locking mechanism to

the locked position comprises translating the axial load in the first direction into a radial
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32. The back pressure valve for a mneral extraction systemof claim 31
wherein the back pressure valve is seated and | ocked w thout rotation of
t he conponents of the back pressure valve relative to one another.

33. The back pressure valve for a mneral extraction system of claim 31,
wherein the back pressure valve is configured to open during install or
renoval of the back pressure val ve. 34. The systemof claim1,
wherein the back pressure valve conprises a spring |oaded pin disposed
L E LD foaiYhh e @Q@%@ﬂﬁ %o O SRR HaARMCr R th ShSoifhi 00V e
formed within a radiafly out surf ace, erein t appfication of the
axi al | oadirtaionhhe hoId domn sleeve in the first dlrectlon is configured to
drive the groove into alignnment with the spring | oaded pin, and contact
bet ween the spring | oaded pin and the groove | ocks the | ocking segnents
into the | ockedoposiThdé MBthod of claim 3B. whEi&n S¥Sihg MheQflundeatdthd4los&DpiRItiosi Ng a
back pressure valve retrieval tool conflgured to couple to the hold down
sl eeve, whenpiises pRRY Backsepprskatiplefotes| apgthe plunpe i aisgune.i whesdnhegelred t o
apply the ction,
to drive Pﬁéhﬂgfég ol S é%%%q?ﬂj?he%%%% drﬁ??@%?%gﬂﬁggmnggﬁkfgg%g
retraction of the | ocking segnents into an unl ocked p05|t|on t hat unseal s,
unl ocks and un?gatsAba back‘g%ﬁ ur e val ve e of.the mnera

extraction sys Presyr §/§P’é’?’ﬁr%}fexé?c O%Sﬁem\/ﬁ?glrpémﬁ’gappl i cation

of the axial | ggéhdrdllytdyin&@apbstydiakRgta 10pifudinabaxid;gured to shear the spring
| oaded pin to facilitate myvenent of the hoId down sleeve in the second

di recti on. a radigly lockronlgwed ip grove sdinlly, inwawh aid, oviwrd &Rty s Hir e
val ve Conmngﬁg(ﬁnﬁ a§grﬂe%eh(ﬁﬁ@@g?xﬂi l%clgbés?t%@dreiﬂ&me'f& the body, and the hold

down sl eeve“conprises a groove forned wth radially outward surface,
wherei n the appt axaldcontaiconfigurekicadnghgsatie radialHecknipl firsicawirseeindenpposite t he

first direction is rive the 9.0V t. | th the
spring | ogﬁ%"&‘oﬂf Raraﬁﬂ&o tg%tloé‘@ftu‘g@% T Vftherel %aﬁg @a e fﬁ%%&%tl(%e groove
| ocks t hecérﬂ'l-‘g'&td@lgtoslﬂmlétr&dxlamcﬁk tonevdre ek etk pﬁs ipokicion, and engagerraaat infthe system
of claim9, conprising a back pressure vaIvF Etrleval t 00
second direction is configured to enable the radial lock to move inward to the unlock
positions; and
a shear pin mounted to the generally cylindrical body, wherein the shear pin is
configured to couple the back pressure valve to a running tool, and the shear pin is
configured to shear in response to a single downward axial movement of a first tool;
wherein the back pressure valve is configured to seat and lock in response to the
single downward axial movement of the first tool;

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

a single upward axial movement of a second tool.
32.  The back pressure valve for a mineral extraction system of claim 31,

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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configured to couple to the hold down sleeve, wherein the back pressure
valve retrieval tool is configured to apply the axial load in a second
direction, opposite the first direction, to drive the hold down sl eeve in
the second direction to facilitate retraction of the | ocking segnents into
an unl ocked position that unseals, unlocks and unseats the back pressure
valve fromthe bore of the mneral extraction system and application of
the axial load in the second direction is configured to shear the spring

| oaded pin to facilfta V. n I e ' sgcond
direction. §3”} S—El%e anﬁrgg%loedb%l? ¢ cf?g?m%;“’?d‘ %gwn%?t?é [ ﬁéégfpgf ;%lmﬁa flhe axi al
| oad i n awh&enie diacle ptdsaime valppds bordiguted tiapst ddiing dtstabingr temoshleali the he

spring | oaded gin, apd to unl ock the back pressure valve fromthe bore.
back pressure valve

34.  The system of claim 1, wherein the back pressure valve comprises a spring
loaded pin disposed within the cylindrical body, and the hold down sleeve comprises a
groove formed within a radially outward surface, wherein the application of the axial load
to the hold down sleeve in the first direction is configured to drive the groove into
alignment with the spring loaded pin, and contact between the spring loaded pin and the

groove locks the locking segments into the locked position.

35.  The system of claim 34, comprising a back pressure valve retrieval tool
configured to couple to the hold down sleeve, wherein the back pressure valve retrieval
tool is configured to apply the axial load in a second direction, opposite the first direction,
to drive the hold down sleeve in the second direction to facilitate retraction of the locking
segments into an unlocked position that unseals, unlocks and unseats the back pressure

valve from the bore of the mineral extraction system.

36.  The system of claim 35, wherein application of the axial load in the second
direction is configured to shear the spring loaded pin to facilitate movement of the hold

down sleeve in the second direction.

37.  The system of claim 9, wherein the back pressure valve comprises a spring
loaded pin disposed within the body, and the hold down sleeve comprises a groove formed
within a radially outward surface, wherein the application of the axial load to the hold
down sleeve in the first direction is configured to drive the groove into alignment with the
spring loaded pin, and contact between the spring loaded pin and the groove locks the

locking segments into the locked position.
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38.  The system of claim 9, comprising a back pressure valve retrieval tool
configured to couple to the hold down sleeve, wherein the back pressure valve retrieval
tool is configured to apply the axial load in a second direction, opposite the first direction,
to drive the hold down sleeve in the second direction to facilitate retraction of the locking
segments into an unlocked position that unseals, unlocks and unseats the back pressure
valve from the bore of the mineral extraction system, and application of the axial load in
the second direction is configured to shear the spring loaded pin to facilitate movement of

the hold down sleeve in the second direction.

39. The method of claim 25, comprising applying the axial load in a second
direction, opposite the first direction, to shear the spring loaded pin, and to unlock the

back pressure valve from the bore.
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