STRAI GHT- BORE BACK PRESSURE VALVE CROSS REFERENCE TO

RELATED APPLI CATI ON [ 0001] This application clains
weedioonzdsgo t o U. S. Provi sional Patent Appli catiper/bB2009/037731

61/ 043,580, entitled "Strai ght-Bore Back Pressure

Val ve", filed on April 9, 2008, which is herein

i ncorporated by reference in its entirety. BACKGROUND

[0002] This section is intended to introduce the
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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



[0004] A well head system often includes a tubing

hanger or casing hanger that is disposed within the
wowrdbhaae assenbl y and configured to secure tubtHySENg037731

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

hanger generally regul ates Bressures and provides a

path for hydraulic control fluid, chemcal injections,
.or the lLike , to be passed.through the wellhead and into
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boré NepithBH Rfudedh&i@liBers, grooves, notches, or similar features that are
engaged by portions of the back pressure valve. Thus, the design of the bore is
configured to accommodate a specific back pressure valve design. Typically, the
back pressure valve and bore are designed specifically for use with one another,
thereby, adding yet another level of complexity to the overall design of the
wellhead.

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



[0007] FIG 1 is a block diagramthat illustrates a

m neral extraction systemin accordance with an
wepisodraent of the present technique; [0008] PP@/UR00%037731

a block diagramthat illustrates a back pressure valve

in accordance with an enbodBnent of the pr esent

technique; [0009] FIG 3 is an expl oded

cross-sectioned view of. a back pressure val ve SY st em
releTRGR, 5, AR RATINS Saisth HonPIGH T eharadErs Y80r88ent ke
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i npl ementation to another. Mreover, it should be
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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
design, fabrication, and manufacture for those of ordinary skill having the benefit
of this disclosure.

[0012] 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,”



[0013] Certain exenplary enbodi nents of the present

techni que i nclude a system and net hod that each
w@eodweaezges one or nore of the above-nenti oned PCT/US2009/037731

i nadequaci es of conventional sealing systens and

nmet hods. As explained in gréater detail below, the

disclosed enbodi nents i nclude a back pressure val ve

be installed intg a straight bare. Mre .
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the well 16 includes a well head hub 18 and a wel | -bore
[0014] FIG. 1 is a block diagram that illustrates a mineral extraction system 10

including a back pressure valve (BPV) 12 in accordance with embodiments of the
present technique. The illustrated mineral extraction system 10 can be
configured to extract various minerals and natural resources, including
hydrocarbons (e.g., oil and/or natural gas), or configured to inject substances into
the earth. In some embodiments, the mineral extraction system 10 is land-based
(e.g., a surface system) or subsea (e.g., a subsea system). In the illustrated
embodiment, the system 10 includes a wellhead 13 coupled to a mineral deposit
14 via a well 16, wherein the well 16 includes a wellhead hub 18 and a well-bore
20.



20.[0015] The wel |l head hub 18 generally includes a

| arge dianeter hub that is disposed at the term nation
wo@toowhz4oeel | bore 20. The wel | head hub 18 pr ovPCEES$009/037731

the connection of the wellhead 13 to the well 16. In

sone enbodi ments, the wellhéad 13 includes a connector

that is coupled to a conplenentary connector of the
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is colloquially referred to as a Christnas tree 22
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hangerot Hidve sypipot tionayeinclusle piwr 7¢eviees thatear coupled to the
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conifehees bf s weMiedd$8aReR exam@BONR tReindiresd embodenent, the

tree 22 includes a franme that is disposed about a tree
systgpaly10 dncludes a tool 28 suspended from a drill string 30. In certain
embodiments, the tool 28 includes a running tool that is lowered (e.g., run) from
an offshore vessel to the well 16 and/or the wellhead 13. In other embodiments,
such as surface systems, the tool 28 may include a device suspended over

and/or lowered into the wellhead 13 via a crane or other supporting device.

[0017] The tree 22 generally includes a variety of flow paths (e.g., bores),
valves, fittings, and controls for operating the well 16. For instance, in some
embodiments, the tree 22 includes a frame that is disposed about a tree body, a
flow-loop, actuators, and valves. Further, the tree 22 generally provides fluid
communication with the well 16. For example, in the illustrated embodiment, the
tree 22 includes a tree bore 32. The tree bore 32 provides for completion and



fl ow | oop, actuators, and valves. Further, the tree 22

generally provides fluid comunication with the well
wasgnoofam2exanpl e, in the illustrated enbodi meneCT/UR®09/037731

tree 22 includes a tree bore 32. The tree bore 32

provi des for conpl etion and@orkover procedures, such

as the insertion of tools (e.g., the hanger 26) into
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tubi ng spool 24 (also referred to as a tubing head) is
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exanpl e conponents C e run
spobh@ovel%headnacas aed. dieﬂab@edflmid ¢d1"errmmah|gnslpetheeb<)>rthe tree
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the 36 Ra<SheBT ot E s SHpie Wb Rt B T8 Boniseys down-
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m neral extraction systens 10 typically enploy various
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prepsurgs. afrvigistasse, in some systems, the well bore 20 may include
pressures that exceed 10,000 pounds per square inch (PSI), that exceed 15,000
PSI, and/or that even exceed 20,000 PSI. Accordingly, mineral extraction
systems 10 typically employ various mechanisms, such as seals, plugs and
valves, to control and regulate the well 16. In some instances, plugs and valves
are employed to regulate the flow and pressures of fluids in various bores and
channels throughout the mineral extraction system 10. The illustrated hanger 26
(e.g., tubing hanger or casing hanger), for example, is typically disposed within
the wellhead 13 to secure tubing and casing suspended in the well bore 20, and
to provide a path for hydraulic control fluid, chemical injections, and the like. The



are enployed to regul ate the flow and pressures of

fluids in various bores and channel s throughout the
worReenzd42@ext racti on system 10. The il | ustrat edPCEHEO§®09/037731

26 (e.g., tubing hanger or casing hanger), for

exanple, is typically dispoZed within the well head 13

to secure tubing and casing suspended in the mell bore
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[0020] In the context of the hanger 26, the back
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may ingrease e difficully odinsaling thehbadaplesstes ¥alve Weal ey @@mple,

the DAKRHEE Y D, e G VR O VREAEK BB vave 12

AltHorghuyeisal bbodinterets A ges! haygeobdieods imfudeshhigérs, grooves,
pressure valve 12, in enbodi nents of the system 10,

notghegs, t&&o‘ﬂﬁ\dﬁé&%ﬁjw@es\/m&@rqpng@gads%@ealqnﬁ %t ther Pagnpesgssure
val\%”92h399§ﬁ1b88ﬁﬁerﬁ§ éf{‘g{r% gﬁﬁt@ﬁ?tfoa ARt phY gyresasure valve 12 is

I ngl the's nethé drscu
disppsesat iara ﬁettmnl ofotaledmrrgem\bode 33 masmmsmeght bore. Accordingly,
the system and methods discussed in greater detail below provide a system and
method including disposing the back pressure valve 12 in the straight hanger

bore 38, and/or a similar straight bore (e.g., a tubing or casing pipe bore).

[0021] FIG. 2 is a block diagram that illustrates an embodiment of the back
pressure valve (BPV) 12 disposed in a bore 40 in accordance with embodiments
of the present techniques. In the illustrated embodiment, the BPV 12 includes a
body 42, a friction member 44, an outer sleeve 46, a lock ring 48, a plunger 50,

and a seal 52.



met hod i ncl udi ng di sposing the back pressure valve 12
in the straight hanger bore 38, and/or a simlar

W@ eooafizaeo bore (e.g., a tubing or casing pipe BOFEP2009/037731
[0021] FIG 2 is a block diagramthat illustrates an
enbodi ment of the back pres8ure valve (BPV) 12
di sposed in a bore 40 in accordance with enbodi nents

10088k, o1 RENETS Pha8H0s & ot ool TubBOE): 4 stright bore
canBa88fintfas ardeéth%ﬁlln%j &e\ferhl dRM&EKINCIUEh 4%éenékally constant
pl unger 50, and a seal 52.[0022] The bore i ncl udes
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shoul ders, grooves, notches, or the like. For exa
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i ndri re romcasm t ubi ng,. or bor e

e diEiana) e Rt el s e TR FOTe 6. RaAgSrBE POTSHS 9. 2
tubltﬁﬁrorec%a‘a\%&ﬁ Sgo'rﬁbré %a%mwg BR fallytd&%s@t’érﬁ |ﬁt%rhél‘a é‘r?@%r along

e 38, or a bore (e.g., a tubing
its lengtbasi ng pi pe bore), having a generally consistent
internal diameter along its length. [0023] Further, in
[0028F eRbabemnent ondesnoodimedt itee sharai 4iitis adtaighti &l®ng its entire
etirelen%th V\/neresln ot h he bore

r enbodi nen
lengif), Woeeas T RNeREBIRGOUBRRL B PPBHAB S SH Ghhelongrsame portion
I a t
ot R Ghr LEn TPk 8y T8 o s SEEBUEH) 8k kRS lporion
of thedh@d, 4(D nwimre tepbBEAVnEdtis seateslidh ene entbadiiment , In such an

th d
emedflerRSthropSPhs b e BBl B otk STDGRRErT Feathiss that
are%ﬁf@@t‘é’dﬂ‘or fs@éurir@sétﬁeﬁ Qalvbgg.%él]toa—lgefoﬁ’%étaﬁ@e of the

bore 40 general |y does not include any si gn|f| cant

OOPY .75, T B oA Bl e TR Yo

physrmbtfeaturﬁs ni gnephration ate soMiei embodinelds. t her etxanrm@m dn one

fi h,of the hat h 40
et i 0STerad e 2 Sop o bgb eyt SHHECE g includes

the 3khddrg fiRFIMIST thRBSySthat FEMRY B1e bdrd 48, hRich as, for example, the
interior of the casing, the tubing, and the hanger bore 38. However, in other
embodiments, the internal surface of the bore 40 includes a modified surface. In
other words, the internal surface of the bore 40 includes some form of
preparation of the surface, but still does not include engagement/retention
features, such as shoulders, grooves, notches, or the like. In one embodiment,
the modified surface includes a scored surface, or otherwise coarse finish to
encourage friction (e.g., increase the coefficient of friction) between the internal
surface of the bore 40 and complementary features of the BPV 12. In another
embodiment, the modified surface includes polishing, smoothing, or otherwise
preparing the surface for contact with the back pressure valve 12.



enbodi nents, the internal surface of the bore 40
i ncludes a nodified surface. In other words, the

wo paoenmako surf ace of the bore 40 includes soneP¢DU009/037731
preparation of the surface, but still does not include
engagement/retention featur8s, such as shoul ders,
grooves, notches, or the Iike I n one enbodi nent, the

i fi f . d
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internal surface of the bore conpl enent ary

the flergitudinal cﬁXlS hé apR\reprlates papeaUTes betmwern apritpper iwre portion
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bOI’@W’[IM e56 Uficluded ‘aepdr%thQZt'f’ub boret 5@ tolvhies bhaigsér end of the
dlnEnt the bore 40 includes a longitudinal axis
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et ween an upper

tes pressures
For5@<aampieathe)mverbb1mre partion &8 bidludezean mmelr emnsedpmd/oom the
a dovvns eam and bore portion) 56 includes
d'reé}BPgu 6h ¥e t"H‘%' B fHwar o mﬁgéﬁ' &IePOst t1ﬁe in certain
emM&dihieeed 13 and the | ower bore portion (e.g., a
downstream bore portion) 58 includes a portl on of the

10038 © $fe By | 3209 WpOBRRP 12 EBE B BBl 8 %0. (e,

exa ower bore por s an
dovmmireanpead)j aaliogven renidre 2 teagdlupetreannermd ah:&um@rl bdreré, and a

20 and/ t he mn ral Sit erta
rece$h B8 EppTr méﬁggﬁ?ﬁyﬁi SP”? YB‘WX@QS‘?%‘? ggddaces
, t
the ?@pép!aﬁ g?t‘?lgg%éﬁlg)gn |g§f8 nggﬁﬁﬁﬁrﬁf;ﬁ%eéllo@vérg%ﬁf (?%gfjtrfézbody
gerﬁﬁally'l‘lseexmped terathdolaces tlmdnvmrdlyoreaocganer‘ﬂ | eeardingly, when

oGRS IFR AL BE D B 38 B BS  efgtfhsocita
W|tr991éelb§\)e|r Yok p@?‘tl@fhsﬁ@' tl'ﬁeéé‘ bré S REs Eﬁﬁcdll?"iﬁélu@@ Pessures from
tion 58. Accordingly, when instal | ower end

the a\relltbme@@\/th@ m|@er@k§©9@$ﬂt 14 fivids gndsg@@eesnja@tedcicwrebole and

the by e ¥¥Bleradé fo BB pLlh e IMeEnE PR TR hE Rugcton of the
arrdws168 a.gdapaaid thkduppdrl bord podtith §eses i nj ect ed
down-hole and the like. The pressures generally act on

[ooI{D’ﬂ]e | qm? Lp\l\%tj%r%éé §4g!g§|ugg§ gO%dgr@{ngﬂ; e%te?qélmr@mgh &% length of
the ody 42 of the BPV 12. The plunger bore 64 generally includes a path for the
regulation of pressure between the upper bore portion 56 and the lower bore
portion 58. For example, when opened (e.g., not occluded) fluids and gases on
either side of the BPV 12 can flow back and forth to maintain a balanced
pressure between the upper bore portion 56 and the lower bore portion 58. This
may be particularly useful during installation and removal of the BPV 12 when the
pressure is balanced to enable moving of the BPV 12 within the bore 40 and
along the longitudinal axis 54 without additional loading to overcome the
longitudinal forces, such as those acting on the lower end 62 of the BPV 12.

When closed (e.g., occluded) the BPV 12 generally occludes the bore to maintain



[0027] The plunger bore 64 includes a bore that

extends through the length of the body 42 of the BPV
wa2009/Ti@2pl unger bore 64 generally includes a PeX/kS$009/037731

the regul ation of pressure between the upper bore

portion 56 and the | ower bot® portion 58. For exanpl e,

when opened (e.g., not occl uded) quids and gases on
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t he 1 ower portion 58 mentioned briefly
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re speC|f unger es an o
plumgpesi bore@?@%@lmﬂ@&@dplpogen bore 641hdrealh aupenqmﬂsmhrmam sealing
For anple, in one e I ment, t nger 50
pOr{iofE 10f das: p&i@@éﬁ%@ w@ﬁfﬂ?e%tea gyvay o f § spiftg purface of the
f r I | f
ST NIE S F e EReARIME IR ST BRSeY 16 12 1A BFplunger
boredi. t iCantain mmmen@ pbthte plunger Seand mlnfg@dur@er bore 64 are

cisGERE8 5 g8 SEER LRl RS 5158, na A B open
osition, the sealing portion of the plunger 50 is ,
[Oog%ed?rh%crz?@@és a%;pqr}ea%m fecluded iong §Urm889e iRfentagons in an

exté’rjn%\f‘%‘faééo’?ﬁ ofﬁ}ae %m gDy |18 Bﬁ@'égdrﬂ?ocfée*éhg tﬁ@ﬁjﬁg@%e% Fn‘?;ludes a

ass throug ger bore ain e
smgjé gm@vepabng’rean eQteanal suréaqel (Ler@ecirmi}arénca)réo of the body 42.

ed.in nore deta ard to
In Gha* FREpEIm Pafpdie FHesie084udeach oher &7 e rbpais rghgssed
secﬂbanﬁ)Utnﬂw%n'éﬁférﬁélls sUffag® RXt&T bl biidfyf aoe 7R ﬂTe tiRtrated
body 42. In one enbodi nent, the recess 66 includes a
embodiment, the recess 66 includes a groove that extends around the
circumference of the body 42 and that includes an upper face 72, a lower face 74
and an internal face 76. The internal face 76 includes an angle (e.g., a taper)
relative to the longitudinal axis 54, in the illustrated embodiment. For example,
the internal face 76 includes a smaller diameter proximate the upper face 72 and
the upper end 60 of the body 42, and includes a larger diameter proximate the
lower face 74 and the lower end 62 of the body 24 (e.g., a conical section of the
body 42). In other words, the internal face 76 includes a taper that increases in
diameter from the upper face 72 to the lower face 74. Thus, the internal face 76

is oriented at an angle 78 relative to the longitudinal axis 54. As is discussed in



singl e groove about an external surface (e.g.,
circunference) 70 of the body 42. In other

wepisodraent s, the recess 66 includes one or noOPEI/US2009/037731
separate recessed sections about the external surface
70 of the body 42. In the it1 ustrated enbodi ment, the
recess 66 includes a groove that extends around the

arefish P ERE5%S 156, angike FE Mt el oML ianolt syifie filcerpanding
the /BictidMembember . fB&e exBmips| MdeRe 28mBBEInfer(te 118 arfgle 78 is
taper) relative to the Iong|tud| nal axis 54, in the
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and ower end 62 of the body 24 (e.g., a conical
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face 76 includes a taper that increases in dianeter
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suitable for expanding the friction nenber 44.
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nore devices tha enp oyed to secure t
grooves, metdiwseonthe IMe e specifically, in some
enbodi nents, the friction nmenber 44 includes one or
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anded in afer adi_al rranner/ direction to caontact
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the illustrated enbodi nent, the friction nmenb
66.i ndcenddisgly, fini ene ogmbodiment, the friction member 44 |s capable of
moving longitudinally (e.g., a long the longitudinal axis 54) relative to the recess

66 and the body 42 of the BPV 12.

[0032] The internal face 82 generally includes a profile that is complementary
to the profile of the internal face 72 of the body 42. In the illustrated embodiment,
for example, the internal face 82 of the friction member 44 includes a taper that is
complementary to the taper (angle 78) of the internal face 76. In other words, the
internal face includes a profile (taper) that increases in diameter from the upper
face 84 to the lower face 86. Accordingly, in one embodiment, movement of the



face 80, an internal face 82, an upper face 84, and a
| oner face 86. The upper face 84 and | ower face 86 are
w@e@itpEee t he upper face 72 and | ower face 74PCT/US2009/037731
respectively, of the recess 66 in the body 42. As
depicted in the illustratednbodi nent, a height 88
(e.g., the distance between the upper face 84 and the
. Lower face, 86 f the friction nber 44 is |less. than.
ey TRargn 46 »fonciibCinel secih (R glaicr oo ¥is 54)
rela@V8 Q8 1tAB Mody I42eahd itigd revbEeedenuds tHe #RRERIe@ber to expand
moving longitudinally (e.g., a long the longitudinal =
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illustrated enbodi nent, for exanple, the internal face
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one, SRIBHALAL, okt A 08, afpid IPARE boeRie A, B8lrge the
friciaugemdred4 upwardie.gertbward theupperdiasad/of thentacass 66 and

oo 38 i BB BHE: D PR RN b B neper.
will & 8pprebrité® eesSalffougRANBIiBgst diedatbdditieheiludexcergldy the
of the recess 66, the friction nmenber 44 expands

frictieimanniger dowmeaigl eeg+ itomarsk thenlewer faegs 7dcandatpwayrd the lower
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borf, BB e o eahicty Bt Blefoe Cultia Gt dfnbodiments
incllité cd | similae rdorfigdratiengwhefgionurighey o erictidrearemd8) 4 in an

upward on the body 42 (e.g., the pressure_acting on
upwaid dirggien expapds ft”ﬁBO'bmﬁmQ%A: radiglt t @rrexample, the taper

. . ; _ . _
carFB ORI o ERBCBIR A, el ¢ et 00K pmate
the 4ppeptacaed 72 ef ghe récaws 66 thd arpalkr pgraxienat@ tbé Idvaer face 74. In

anyet B pOoRRpetet exbRan Bhdnau R A4 Gelgef R dricton
fac@@@r&gh@h&@iomﬁémﬁblt g@w& Rohfet tHnéb iH%‘érQQF &t dha®te 40.

i ncludes urging the friction nenmber downward (e.g.,
00381 S DRplGTEcd et AR EPIRC LR Bl of e
frictidrh eme nelvdrotd . n@enerally, the friction face 80 contacts the walls of the bore
40 when the friction member 44 is expanded in a radial direction, represented by
the arrows 90. In certain embodiments, the friction face 80 includes one or more
surface features conducive to securing the friction member 44, and, thus, the
BPV 12 to the bore 40. Generally, the friction face 80 includes a surface that
provides a coefficient of friction sufficient to secure the BPV 12 in the bore 40 in
light of the pressures experienced across the BPV 12. For example, in one
embodiment, the friction face 80 includes a coarse finish. The coarse finish is

provided by scoring, or sanding the friction face 80, in one embodiment. In



include a simlar configuration wherein urging the
friction nmenber 44 in an upward direction expands the

WO pdogtiza@aeo nenber 44 radially. For exanple, thePCHPS£2009/037731
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di aneter is larger proximat® the upper face 72 of the
recess 66 and snaller proxinmate the |ower face 74. In
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borg h surface contact forces when the friction nenber

44 is_expanded radially against the surface of the
[008@) e 4De frivtianefacecdl.i inesPrae €aRLAHIMESES dNeHE®s any embination
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In one

frictiordfankad0 metudesrisettoike faatlires |r¢ohen‘eg|oof atspeddth finh3ip) other
I n sone enbodinents, the friction face 80 includes a
regigeserddd @ £PRING RYLHr als A 1A sRATHAR O Ef regigngl e, Inj another

emBEEnRIMPORERBlion F4t% 86 1ikdiQ8 haiSiRation of recesses (e.g., teeth

and grooves) and a coating, for example.

[0037] Further, the friction face 80 includes a profile that is conducive to
generating a friction between the friction member 44 and the bore 40. In one
embodiment, the friction face 80 includes a profile that is similar to the profile of
the bore 40. For example, in the illustrated embodiment, the profile of the friction
face 80 includes a surface that is in generally parallel to the surface of the bore
40. In other words, the surface of the friction face 80 includes at least a portion

that is parallel to the longitudinal axis 54 (e.g., cylindrical exterior).



i ncl udes an unfinished or polished surface. In such an
enbodi nent, the increased contact area between the
w0 eiogtiz@eo f ace 80 and the surface of the bore BOI/US2009/037731
provides the friction to secure the friction nenber 44
and the BPV 12 to the bore Wb. [0036] The friction
face 80, in sone enbodi nents, includes any conbi nation
the suyrface features .discussed above. For exanpl
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es at | east portion that I's para
circuorigieneds naforascianlé, (reoge,erolpoddinnitctile segments are disposed
exteriqgr).[003 The frictio nmber .44 is formed from
aboa s BOVR (TBUaS e-icties oAt SEPRE M pahndeess
66 indRidek! & plurglitdio GHpaRte ARRMatidrS halBreBbiurBaLS ack8St one
friction nmenber 44 includes one or nore rings, one or

or mgre of dgaesegnenisefosming te Ifoeliamgnersger 4¢r &or example, the

ricfil oo B4 R0 iR RE AL BameMi R FE Y Bk to one
anaigst ihi aeedmivadinient! epesHtlér embodimadrite theesdgeenendre coupled

the Cri ngiwi ncl udes one or nore segnents along its.
to qna appihier tyad wemeBnPegReEd fY exHPRale: iR poesempadienent, the

richel g RIS SPRRIALR, odeh ol ifed & SXbrfoNThg, 1t wil
be wbprdudatgd4that Ilthe drictidremembediddentay trivbudes ahy anechanism or

nmber.. 44 i ncl udes ong. r nore .l ockin .seﬁrrents
c @E rigg

. . t h
devigeLCoiEE e R P PRNGRATBNY bR TSR g between
the B\ YT AlormBPEL BT o oo age_embodi rent, the

segnents are sposed about a single groove form ng

[0038F " $RESSUEP sidRe O JereraTPRRIUTRR & ddifcd BF §RSchanism that
exerts a force on the friction member 44. More specifically, in certain
embodiments, the outer sleeve 46 exerts a longitudinal force (e.g., a force
parallel to the longitudinal axis 54) on the friction member 44 that causes the
fricion member 44 to expand radially. For example, in the illustrated
embodiment, urging the outer sleeve 46 in the direction of arrows 92 generates
an axial load on at least a portion of the upper face 84 of the friction member 44.
The axial load urges the friction member 44 in the direction of the arrows 92,
thereby causing radial expansion of the friction member 44, as discussed above.
Although the outer sleeve 46 is located above the friction member 44 in the



66 includes a plurality of separate indentations that
are configured to accept one or nore of the segnents
WO aropdiexg2@ he friction menber 44. For exanpl e, BEEUS2009/037731
friction nmenber 44 is formed form several segnents
that are not joined to one Bhother in one enbodi nent.
I n anot her enbodi nent, the segments are coupled to one
ther by,.a Far,. ex l e, 'n ne
iy AR i MRS T P A Gerstingoien AL Hisabulel SFeiere,pay be
Iocétédi%ﬁ'ﬁﬁéfr?&ﬂéﬁ' BembRr 34GAMBTREr EMBBdinént®l IHorR&ample, in an
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the%‘rrroﬁ\%tg&fb %Pﬁﬁ/eof tzéaﬂﬁ'ﬂ% ﬁ'kﬁén%‘erﬁberﬂml Q(?gll)pn at

' east a port upper face 84 of the friction
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rection r ows ere causli

loadiagdiialsomepambodimerfitst Rer Exampleyraltheogemoddiepicted in FIG. 3, as
di scyssed above I thou t he out eé{@SSil eeve 46 i

disqussgfdy 95eRIeE dekal e‘rPWtW' reqHedP e @%A% %ét'i*‘&t%@V 12
oo T oy s PO By v
46 suclottihatr ereer‘gmlngrem Siydraulicepentzing, chamber exeigsiaréorce on the
wh dt f. 6 )
outdh SfeuBle€h toa' BltaR GrsHelErPlsc g2 MReefY Bhotig, e axia

Ioa&HbecBn Schéer@tlcSW}fn@mbbPCﬂ edppRl %’ané@nféritgmw |ﬁ@0@8r3|mllar
. For exanple, as discussed in greater detall bel ow

forrms taf loagingd thorFeXEBNPIB, dn dona-eaodimesi.t thenoutert $leeve 46 is

threefisoRhE e .S tal B e Buleh sfeBraf BB g the
ama‘!ﬁ@ﬁéb&n&ﬂi@dfréd}tﬁﬁri ohtheesriays 94. to contract radially. In
anot her enbodi nent, for exanple, the enbodinent in

[OOXM‘] ChTh@%él@ﬁﬁ% 48SsdRYES BRIpodifien dXbaler&R 46 ahBethus, the
ditection of e arrows 94|s enpl oyed to expand the

positicncef the frigkide memberadd,dnlogrtain embodiments. In one embodiment,
the lock ring 48 is positioned against the outer sleeve 46 to block the outer

sleeve 46 from moving upward (e.g., in the opposite direction of the arrows 92).
For example, in one embodiment, the lock ring 48 is threaded to the body 42
such that rotation of the lock ring 48 urges the locking ring downward (e.g., in the
direction of the arrows 96), and toward the outer sleeve 46. In another
embodiment, the lock ring 48 is urged into movement via a hydraulic
arrangement similar to that discussed above with regard to the outer sleeve 46.
Accordingly, the lock ring 48 is urged/moved along the longitudinal axis 54 until it
abuts the outer sleeve 46, thereby securing the outer sleeve 46 in a position. In



[0040] The axial force provided by the outer sleeve is

generated by hydraulic |oading in sone enbodi nents.
wo-009ax@epl e, al t hough not depicted in FIG 3, PEEUS2009/037731

di scussed in greater detail belowwth regard to FIGS.

3 and 4A-4E, the BPV 12 incl@ides a hydraulic port that

termnates in a chanber proximate the outer sleeve 46

ones #ebogitaen e et Rieelg & S Reeledfl kel dtRIEN (o 2
posfont ABIcRTY &Y fftiont ARIeESr B4 aMi HeNGdidlg expadddopesingn), for
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arrows 92. [0041] The lock ring 48 secures the
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i i Al i | ;
46 fg BoGked hoRMrBRNCS eithircdhy S RL L BRASHIF Bl Ine It 46.
Thusytles fridtieevmedtber eldbisauddd tigositiver (esy. e axexpantiedposition) via

novi ng u rd (e.g,, .in the opposite direction of the
theg,u;q;vﬁe@%m% ﬁBiS t@‘g%r@,g #& one enbodi nent, the |ock

ring 48 is threaded to the body 42 such that rotation
[0042] t hin seRle eMhgdienisgdhe BV i1ec kichias age cswmres @dditional

hd Lhiegt i t
seefi by plodutid B BBRe des, ARwRERANE, Bty b3PF oI S and
the upper 48re portiopes6.i Moo imsizecesrih thie dlustiayeld amldodiment, the BPV
arrangenent simlar to that di scussed above with
12 W@B@E}g & §edlne dlipesed I%@é‘(‘/%e%he E@@W‘@i %‘ﬁ) e internphswrface of
(% 8 i tg3e; Lty axi 4
the HoR9 467, Tyt SRBRARIGH, BlCRl RengRRds & HicERan®l g MEC)
seal.hén anpther dreleadimenit,i theasqad H2t inoludeb rasmelastdroeli sealtqr similar
he outer sleeve 46 is secured in a | ocked position
‘e.g., a position holding the friction nenber 44 in

the radi al la%f expanded posijti _\%(rgg, for instance. | n one |
[00d3h 0 il AR nted! Air BusPrRe ppBRetieents, EnpPEPERSSES Wilgd angegion
rinal hAt@.e trj M t f El j i
betfbAtine B6E 420 ahd) e SoRaeTer 8l bore 6. | FpFieh@hple, in the
ilNughraded eattdimeabdibe ispgl SR és dispesed bebvecni g, tapertdt haface 98 of

draylic pressure is releas yth the draul i c.
the a2 drednd FE blstes’ sifess ¥ anoshud, alaME iaddiasy. the
tap&rc@NBURMIeNds n@1i884 fi GiafetbOf@l intteBdds BISIMBEES thY Idvitd end
l ock ring 48. Thus, the friction nenber 44 is held in
62 plotiet hady 42. drccordingly pargirg theoséali hioward the lower end 62 and
into engagement with the tapered face 98 (e.g., urging the seal in the direction of
arrows 100) compresses (e.g., seats) the seal 52 between the tapered face 98
and the internal surface of the bore 40. In the seated position, the seal 52

provides a fluid seal that blocks fluids and gases from passing the BPV 12.

[0044] In one embodiment, the seal 52 is seated by a member that is urged in
the direction of the arrow 100 to compress and seat the seal 52. For example,
although not depicted in FIG. 2, as discussed in further detail with regard to FIGS.
3 and 4A-4E, in one embodiment, the outer sleeve 46 includes an extension that



the outer sleeve 46 and the lock ring 48. [0042] In

sonme enbodi nents, the BPV 12 includes one or nore
waedtizaeml seal s that bl ock/regul ate the presBLr/ES$2009/037731

between the [ ower bore portjon 58 and the upper bore

portion 56. For instance, it the illustrated

enbodi nent, the BPV 12 includes a seal 52 disposed

oro RGeS b e b s Rl SR T sear 52
AccdrGiRgn 6/ olier 8leeVvHo |35.ﬁpbd ih the2BREARIN 6MiRCH FRMS 02 to seat

the Seal 52 includes an astomer seal or simlar
thesseal. 52001 3)neTamiedimesd, Furtbereaenisodiseessed healow, in one

em@ﬁcﬂﬁ{ae%istﬁg c}'mépélgpgezf@gfnggur(}% ;%%$%5W§Hgﬁﬂﬁat4%oeg%ew%f the
outéd bleete @ th end eliticaBtr .of tthe Seal @2’fir§t Hepo3iesl seal 52, and,
bet ween a tapered surface 98 of t he body 42 and the

SECPRE elliges t%lfﬁ'Qi'@é‘ rpemoge 44drte radial eypansidRci fical |y,
the tapered surface 98 includes a dianeter that
(0049 r eEs@be@ra»(dlﬁau%sadw@ deta withtegrd de RIS sbanpd 4A-4E, the

3P oLt Rb R G Byaon i B vt v ISR bP R4 (B8ed via

oneublgrrfaﬁetrbﬁmﬁg&tbolsn Mﬁﬁ‘e %lpé@mbal@gn |@fceathirp‘6ﬁ1bb@%ent a running
conpresses (e.g ts) the seal 52 between th

took eqiilesy g Hl,eeug@eramd 6ﬂeof the &Ml 23@r@@<‘3’@eo@p€€rﬁ80'b@tf éhe BPV
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urt her detai regard to nd 4A-4
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re egﬁas a¢tn UG-t Y9EReMERINGS” SRR & ﬁ@ﬂ%ﬁ Rgsilion, an
dlséﬁﬁn%btsslkﬁf\&?orﬂﬁhé BRY gé%e*f&ettﬂ#ngj bk@&dte8 ﬁ‘ro% tﬁé‘Bore 40.
arrows 92 to seat the seal 52, in one enbodi nent

[oolgﬁ{t hﬁrtp @% ISe ‘Eiré\ﬂfiégz% 98] 28 érﬂbe&ﬁn&ﬂ’g‘?ﬁém&é‘ e*r£'t?on of

er s 461 nc savvlnowsuc trmve
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on Erﬁr%tE{ﬁV J?‘%r&hé@éﬁ&egrgnﬁb 4B aiktioh themBerd o FlrS8xpanded
position. For example in one embodiment, the pressure in the lower bore
portion 58 acts on the lower end 62 of the body 42 of the BPV 12. Such a
loading provides for urging the body 42 upward relative to the friction member 44.
The upward movement along the longitudinal axis 54 provides for increasing the
radial force (e.g., in the direction of arrows 90) acting on the friction member 44.
Accordingly, as the pressure in the lower bore portion 58 increases, the radial
expansion of the friction member 44 increases, thereby providing increased
friction between the friction face 80 and the bore 40. In other words, as the

pressure in the lower portion increases 58, the illustrated embodiment of the BPV



BPV 12 is disposed (e.g., run) into position within
the bore and/or installed via one or nore running

w0 owba264bbre specifically, in certain enbodi neP€T/US2009/037731
runni ng tool couples to the upper end 60 of the BPV 12
to provide operation of thel@®PVv 12 during installation
and retrieval, anong ot her operations. For exarrpl e, as

di scussed bel o u I es the unge 0
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exganded position. For exanple, in one enbodi nent, t he
rin

dbaPlunger e angile® spalre2-porti on 58 acts on the
| oner end 62 of the body 42 of the BPV 12. Such a
[0048hdi hy tie dlusieaied oembedinentt ke deatly 42 nelutes a lower body
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the ighgigRBdre 84 Thadilghgdropsre éﬁir@luddsnatdllmgbrftﬁﬁélsyallﬁé face
arrows 90) acting on the friction nenber

124aclodhgiitiggtsated enisinpest sie elunger pere saplindbRce x4 inictuses a
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ot her words, as the pressure in the | ower
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BPV system 110 icte Mor e ecificall t he.
naricerdb i B & AP EISe RS ST UG s pofion 126
sequence of a BPV siyst em 110 | ncI udi nc};pone enbodi men
[0049]  héheiwanbeghipeiienciifodisadrtiudss a NOMIRA piPesisis %oupled to
the YOW¥EeABBY) of tHE Mo WGr 5O pdrtdn 13t The holding ring 132 is coupled
to the lower body portion 120 via mechanical fasteners (e.g., bolts) 134. The
holding ring 132 extends into the lower plunger bore portion 126 and includes a
stem bore 135 that extends through the center of the holding ring 132 along the
longitudinal axis 54. As is discussed in further detail below, the holding ring 132

retains the plunger 50 in the plunger bore 64.

[0050] The plunger 50 includes a stem 136, a bell 138, and a spring 140. The
stem 136 is coupled to and extends downward form the bell 138. In the
illustrated embodiment, the stem 136 is aligned along the longitudinal axis 54



BPV 12 includes features simlar to those discussed
above with regard to the BPV 12 of FIG 2. For

we@x@apt@a20 as depi cted, the BPV 12 incl udes onePCT/US2009/037731
enbodi nent of the body 42, the friction nenber 44, the
outer sleeve 46, the Iock rithg 48, the plunger 50, and
the seal 52. [0048] In the illustrated enbodi nent, the
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130. In the illustrated enbodi nent, the upper plunger
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h t
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ring retalns t
toolbdi 8 B4thr{a®@e§cﬂ)]lnfﬁhe threa@eMGB@ﬂhhel udesr alwigem @6, 128 and

dentfipesenlngshalai ek sEToar. eteby Haifg the Fuder so
towb?d gﬁtob@h%sthodl ment, the stem 136 is aligned al ong
| ongi tudi nal axis 54and extends into the stem bore

[0065]5 oﬁ'hégg)géglrbg)'ggg)drké‘ﬂ 112%2mi|é;gjban dE;an{d?ﬁaﬁﬂﬁggﬁatléocoupled

I's dispo e stem s retain
to thetloaen ttddg mmtibnltﬂ}) anal theellwmtaﬂe@@mbwtgmeaz the upper body

pori aphyraielts Eahedid RARERDS ool Aokt 8h ey glameter

of drouBsercRRN 1 89D 'thé’l&/verttftﬁiys;%ﬁtlﬁﬂ 1240 'Prﬁé’\ﬁbﬁélsbédy portion 122
bi asing force urging the plunger 50 to a cl osed
is cpupledi torthedowyer bpry portion 120 via a mechanical fastener (e.g., a bolt)

150.

[0053] Further, the upper body portion 122 includes a hollow center 152. As
is discussed in further detail below, the hollow center 152 is capable of receiving
at least a portion of the BPV running tool 112. An upper body hydraulic port 154
extends from an interior surface of the hollow center 152 and extends through
the upper body portion 122 to a lower end 156 of the upper body portion 122.
The upper body hydraulic port 154 terminates into a cavity 158 formed between
the upper body portion 122, the lower body portion 120 and the outer sleeve 46.



sealing face 130 of the bell 138 into contact with the
pl unger bore sealing face 124. [0051] In the
WO kdogseaai ed enbodi nent, the bell 138 i ncl udespPer/E8m09/037731
142 (e.g., annular seal) and a bell stem 144. The sea
142 general Iy includes a sedl configured to sea
agai nst the plunger bore sealing face 124. The bel

stem 1 i.ncludes a ot r usi next |
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betwé8n thd UPRRF %U?rborﬁ@ﬁ 122l thé @rerlddae BaRIRS 120 tpel therouter
simlar device to engage the plunger Vvia the upper
S|e€|2)46u4@er bore portion 128. For exanple, as is discussed
in further detail below, in one enbodinent, the
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166uaREthesbdlA82 of Mbhe shevkitalBodie FactidroMmemBer 4h6ds Wapeble of
body portion 122 is coupled to the | ower bod%mgortlon
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being onoved saxialbham @nd Cevneidr th@e r%cessa 1§ oant cand expand,
res;%%ﬁﬁfgl\x, i entrn:%g éﬁgr%ggpﬁgr é:%s ah 'Hq?&ﬁf% rﬁ%g“?ﬁﬁpalment

the rédtimn, mehienddl ion ﬂmmaejlalw&bntmctapeebg £ upj positien vamgymay be
_.at least a portion of the Vrunn| ng tool 112. An
S“dﬁﬁ% %@y“%ydﬁglﬂq}’c%%@rﬂd ACekt HRIENK RARILAN. | AB eFlissHSsed
; center 152 and extends through
preﬁHDglgcvﬁtrPF t?gp(gt(gg!dti?%vn 122 to a | ower end 156 of the

jookper THQ%t?roéltele? Aol iR AROBIaRa 0By A bie6oRg bround

term na 0O a cav or ime et ween
the wgxpeiorbafdyeposdyi QB JJaZhetthestfaIWrerbb@urrmttnhenoutéﬂ swaadre 46
t he outer sleeve The cavit 158 i's seal ed via thre
extenupain g%\{esa@@cbel%jhgﬁact bRIstH &Y \ﬁé‘é‘mmﬁethe body

outer sl eeve 46 riction ne
theifnctioniesemiber t4de i Mbres tspatifidalgnbibei wardows 172 mclude cutouts

through the body 170 that enable the outer sleeve 46 to slide in a longitudinal
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direction (e.g., parallel to the longitudinal axis 52) relative to the body 42 and/or
the friction member 44. For example, the windows 172 include an upper window
face 174 and a lower window face 176 that are separated by a distance that is
greater than the height 88 of the friction member 44. Accordingly, in the
illustrated embodiment, the outer sleeve 46 can be moved longitudinally
downward for a distance before the upper face 174 of the body 170
contacts/engages the upper face 84 of the friction member 44. As is discussed
below, this longitudinal movement can be employed to urge the seal 52 into a
seated position. Further, the outer sleeve 46 can continue to move in the
longitudinal downward direction to engage the upper face 84 of the friction



segnents di sposed in the recess 66 of the |ower body

portion 120. The friction nmenber 44 is coupled to the
whowy/126320/i a fasteners (e.g., bolts) 166. The PEHUSV09/637731

166 are passed through through-holes 166. The

t hr ough- hol es 166 incl udes &l ots that enable the

friction nenber 44 to nove relative to the fasteners

e85 B L PSP Bl s o
anddO¥aNd Y abilRAly T £€ BRSUESeE BPEVAGithdBgarMRaN . 2. _
respectively, the friction nenber 44. For exanple, in

[0056F | |d ¢sd ﬁlﬁ{s%%tm%%d&?mgn e £éé|0§i 9RcINBELY MEC! Seal 52
In the radially contracte %e.g., up) position, and
dispasedbat gllowtuegdd 8hod thédheutadiled ey 46x paadistussed.previously,

do sition, as discussed previousl| ith regard to
urgipghb SREobledpe et PR L AigaRiees R Rehl Sedopmiard Bibi the
Ion@ddir‘ﬂﬂr h@al spodusliffe dbapsRer arged HdwHvad! §f i copipressed

he body 42. In the illustrated enbodi ment, the outer
betgeee e Japarrddaecs 9Bafihahody 4handéenothdOfuntititip proximate

O
00B5E TR 165 b e SR e SRRl Hes 104

that 8@dpdthakbe HiRs 186 Sispsietvenidert theSbiide sidbv@ 46 and the lock
[ ongitudinal direction (e.g., parallel to the

ring 4Rigifuniiendhe aspper B2y 184 mclugesta recassoid®ythap hanegs bearings

190 {8phie” bPladE MR onfid svdie AR LR SIAT 48 Sdiiany. the
locK 6§ 487 hclutRis @drﬁﬁ@ﬁmﬁfﬂ@ﬂg‘?@h@t Fin Hosdange ddddiuiedl to support
greater than the height 88 of the friction nenber 44

the sbear @insgl §6 and a remipiemieRiast Baadnd GFPMenT 94 it Yipperts and

- noved | ongitudinally downward for a
ho%%gﬁgﬁgég%@%ﬁ&t he upper face 174 of the body 170

10of8f; 7h3)SOREAG e, Rt BRI rflosab i, PlsBhped aout the
uppER YRREIH 12201 Bt BOW 2Zedn tthe UGG atdtPem@abingent] tHedlodk ring 48

seated position. Further, the outer sleeve 46 can

inC'd_@%ith@éﬂSM%v@Wﬁ theeinteyingl Wirmatar @aiwdkar epmplementary to
ext nﬁ?ﬁrb&ﬁ]s hggreﬂ)gﬁlg?hé Q?toelmﬁed'ia%%ﬁegr &ﬁpgfuﬁ(g%?r?g% eororEi%n 122.

rr-ctironne and cause 't ricti

Acooediaglyovatadod of theheck eings48 Gélating texhanthpeadictlyl portian 122
di scussed above with re\gard to FI

: FIG 2. [0056] In the
imparts &lopgtiedinahmevement of fgdosk Angsts ’F"ﬁ@%dﬁ%i‘l%'ﬁvﬂ@a' axis 54.
For%@é'mp'):f@, rotating the lock ring 48 may secure the outer sleeve 46 in a locked
position as discussed previously with regard to FIG. 2. Further, in the illustrated
embodiment, the lock ring 48 includes axial slots 199. In operation, the slots 199
are engaged by complementary protrusions of the BPV running tool 112. The
slots 199 transfer rotational torque from the BPV running tool 112 to the lock ring
48. Accordingly, rotation of the BPV running tool 112 imparts a rotation of the
lock ring 48 via the slots 199, in one embodiment.

[0059] Turning now to the BPV running tool 112, as illustrated in FIG. 3, the
BPV running tool 112 includes a lower tool portion 200 and an upper tool portion



di sposed at a | ower end 180 of the outer sleeve 46. As

di scussed previously, urging the outer sleeve 46
waoloummien di spl aces the seal 52 downward al ongP@hES2009/037731

| ongi tudi nal axis 54. As the seal 52 is urged

downward, it is conpressed:%%tmeen the tapered face 98

of the body 42 and the bore 40 until it is proximte

2o 8 s ROR SOl oA LG 48 44 R LA AR 206, o
hydhélhl%spé@‘bd@%"eawwgréncﬁQ‘P.@! aF&Hé%k%vé“Qﬁ ﬂo%egrdb@b\f@%‘! and
the outer sleeve 46 and the lock ring 48. Furtfher, the

slotapgéB. enthelgapaicbadgsparticac@de Iafiddsata Hegesss 220, internal

prof b8 %R B PR BN St U8PU28! ARl BN AL pifsons
o28conpl enentary shear pin holes 192 configured to
support the shear pins 186 and a conpl enentary beari ng

[006%]80V¢hé9sﬂem%4 MeRRRISE $ pPRttLidiON afshd the 1BRtIANAS. 48954 and
[0058] The lock ring 48 includes a cylindrical ring

extending idowinwgsds da opiecation. ke sigre 20doendagesitpe bsfl stee 144. In

onGahety aa e BRRLIesl 156 eBBOTRE M ldopclily bie'8ev 12
the tshévh Z0LcR@agELIRNbAEN Yten® 184! eigreby URjirgdRe YA R Bd into the
the external dianmeter of the upper body portion 122.

OPEeRRASAMgl y, rotation of the lock ring 48 relative to

t he ﬁgﬁer body portion 122 inparts a | ongitudinal .
[006bl enghe dfreaded] pokian naISinglusies tame @xdemial uthiread that is

corfifieiedtnd8gnBaRet L1k Yahe Thes Suudde BuRD1 &5 Bboraingy,

rotellioBC3 A€ doweepbBiva | 200/bt ther BRErdnhidghb& 122 réitfivd1es the body
in the illustrated enbodi nent, the ['ock ring 48

42 generainsslongitetinal moyemest of Hevjewiestiosion phiesBBYsunamng tool
112 YeRRROBEE oty S B TR SRV 1B, T ete B RRoying the

BPYV degred fhedBP Y hrenBRY toointi 2)ghé 861V Addingtdahe 12 ds koupled to the
48. Accordi ng!ﬁg rotation_of the BPV runni nég tool 112
BPY iravigsthg Hreaded podion RE6 |asckihe Hyead WAoaok Hie yppersplunger
g i | 0 £
vord e SRR, SRR he ROl 000 PR kP BLBRY ower
portiemaDAgfttbelBAM 2unming udels1 €2 relakvre tootie pody 48rarDiheaddV 12

oo M5 Slrd 200 R Dbh SR B esbpon 2
hgdraulic port 208, seals 2 10 and 2 12, a check val ve
[0062]) 4 The hyerilie pzori_LgQ8 ipfludes a bore that extends from an upper end

230 of the lower portion 200 of the BPV running tool 112 and terminates in the
external diameter of the lower body portion 200. In the illustrated embodiment,
the hydraulic port 208 includes an L-shape that enables the port 208 to align with
the hydraulic port 154 in the upper body portion 122 of the body 42 of the BPV 12.
When the BPV 12 and the BPV running tool 112 are assembled, the two seals
210 and 212 flank the hydraulic ports 208 and 154 enabling pressurized fluid to
pass between the ports 208 and 154. For example, as is discussed in further
detail below, hydraulic fluid is injected into the cavity 158 via the hydraulic ports
154 and 208 to urge the outer sleeve 46 into a locked position.



slots 2 18. The upper body portion 202 includes a
recess 220, internal protrusions 222, a port 224, a

W@ b@ol26420 ve stem 226, and external protrusi onBCRES2009/037731
[ 0060] The stem 204 includes a protrusion along the
| ongi tudi nal axis 54 and ex@®ndi ng downward. In
operatlon the stem 204 engages the bell stem 144. In

1008301y o FUBRSS ya8 sedk Vae Bl 1S torndet Brlreonh diaig dort 208.

Moﬂehgpé@i‘léal t e tAdek VAREEDY W @Isﬁ@sécﬂ‘ﬁh pheIn@eer 2Rdi Z8P of the
the open 03|t| on. [0061] The threaded portion 206

|0WBh@DUt§>@s2 Oéﬂh@raﬁv ruhn@gdtophéﬂ& sTfa@mbeekre/ﬁiV&r @14 delps to

olodf! Byo G ol pbfs B el RRrong TesteB piohe, pysrauii

porBRYB I unrthgr Worls, 13& chetlivaie hglpt he mawuﬂ@)r%@e@ Jligen the
| ongi t udi_nal novement of the | ower portion of the BPV

hydrayici PRt €681 Imagperatien.i the qf@ckn@l\tﬁa@yow%wathh@ @egk valve

|
sterfi2pt et PYORRC, i Pl b R 202 P e PP MGG 1o 112
In tbeulp]sﬂsrdatdzcd) ehitmcﬁﬁVnﬂ,Zhelcmebhe/alw siade @2pds tdispos2dtinathd port
2 et s T R M oo
Ien{;tﬂmﬁgﬁgﬁoﬁdﬁﬁgzﬂocﬁé U&Ivgpéfeﬁpﬁ%”&]g{%gs ﬂﬂ%zcﬁ@éka‘é/él‘é@ 214

and t e BPV 12 causes stem 2
(e.qur gepltei$ee§)|qnnfgeve$®he m:heclarvab@eaéél Fhozg ﬁh@ﬂnnqlmtdﬁﬂa]l aX|s 54,

Th d I 208 nds
andr?@%-néﬁ'ﬁa uficBR w3erss TomanBaer 2gb i InhydaUif Perigos. in
theﬁﬁMnﬁuﬂpémgoaﬁﬁgﬂllz and term nates in the externa

di aneter of the | ower body portion 200. In the

[006111 Usﬁ'hétg‘?go%@‘i’é'oﬁﬁlov&é}ﬁ)dgpgﬁ 8hiiRclnaes go%nular regess in

ncl udes an L-shape at enables the port 8 to al
thewmchrrtfer@nbgdhatjis en@@ged bséthenntelnealu;prpewslwdyzza)of ithoan upper

porfifs 282, PR I it uderS A S5 AR SiDRe Fiah el Uward
from tﬂé’ g?é@l/ezm'l@ ahbiadis éd&%eayoﬂb@#di kife @@é&rﬁfe?@ﬁc@ﬁﬂth’éépper end

enab ng pressurlzed pass bet ween t he or S
230208tfm1tpmg4pom@n %Gamialtfee E’a%Vurgnrdmgct@@bédia nTlﬂ@rSﬂQiér218 are

I t
sizt| gL W ALB A Bicn 825, bTodd B iy ShRwbif ppqupper
portidte 208t gid $he éoerd foitivho2@0 laps keevgid torigitatinal@6dlative to one

Further, the check valve 2 14 is disposed in the
anoRy atﬁqrcewnpleggg is discussed in further detail below, the protrusions
222 include stems that extend inward into the groove 216 enabling the upper
portion to rotate about the lower portion 200 in the illustrated position. Upward
axial movement of the upper portion 202 causes the internal protrusions 222 to
engage the slots 218, thereby enabling the rotational torque of the upper portion

202 to rotate the lower portion 200.

[0065] The external protrusions 228 include pins or similar extensions that
protrude from the external diameter of the upper portion 202. As discussed
previously, the external protrusions 228 are configured to engage the slots 199 of
the locking ring 48. Accordingly, rotation of the upper portion 202 translates into

rotation of the locking ring 48, in certain embodiments.



More specifically, the check valve 2 14 is disposed in
t he upper end 230 of the |ower portion 200 of the BPV
wo eoniteg2d ool 112. The check valve 2 14 hel ps p@I/bE290%037731
hydraulic fluid fromreversing in direction once
injected into the hydraulic$ort 208. In other words,
the check valve helps to maintain pressure within the

00886 o' R BhE ALk ) PRk s BB bR A B
thréddOEthe ThRPaftadrhehOinrédd 284 tiReIUBBY AninAichsalt #Rbad that is
In the illustrated enmbodi nent, the check val ve

COU@taéq'Jﬁ zgecawgn@btﬁgecpn a simdapceviceoamployedetouppeithe BPV 12

o S0 un i 15 5T Y bl ac h ke “BAEDER, caing i
thre%a@dﬁﬁ@amesattd@ﬁnfdmttﬂﬁreuw%& 13 sippott tte, Bmlﬁurﬁ‘ﬁﬁ@%@ﬁ 12 and
noves the check valve 2 14 along the |ongitudinal axis

to pravidgfer t@ﬁéiﬁ“é@ryrefd}ymtﬂ@ fful@ulrzjow@ epdimedin t he port
224 to the hydraulic port 208, in the illustrated
[0067hodT HETRg Mov0éa]FIEhetArdEoaesequamces of instaltingethe BPV 12 is

iRt nf 57 or cRPIR e BEYGTE HhER0e B Ryl 1 112 assembled

to Bhet abGthensadd2dieposdte iHPERY RRAGHTOBORD240. Then sihet sliudtrated
18 include a plurality of depressions that extend

em@?ﬁkﬁﬁﬂ‘ fihenehark wrive e 326 Ang ioadsgdeedchackuraive rd4, the
X EOREPENGEE e ale BodRREIn, TR P 211, M hBp pogt 208 of

the EP\alrmmﬂg ea@klnlsudmtah@h&ghath titeehydraulic pbrttﬂ§4oofsth22ﬂ)(;jy 42 of
the slots 2 18 en the upper portion 202 an

thegﬁ? 93 AT RIAS i@@ 3@ NABNE -} Eﬂgﬁﬂeaﬁﬁaql%ﬁtem 204 of the
e e ; I $d

SPY Fufht PhtgiO@ IR T Bhpakeo THE URNCBNE 142 0r S5 bIRAHEREY (c0.

urged/elepreésad thgtrﬁzmgerrﬁ(htajthmopem im@sticopvibe Xritore nedrhbergd4 is

cispgiod RBPHLB TecsSt o iy e ieridlbncontinio PARIHaR Rowefhnse 240
exift§ BdtRedRPee ngé# Pice? &4 6ﬂl{ﬁ83frlbf@n ifb@baal44 and the upper
protrusions 222 to engage the slots 2 18, thereb

windewaeed 7¢hand theseal lSt QNARGSIHY theetapepeB o dhe i/v@ely 42. In

ot Faldh. 0BT TR RIPEE PR Mt of.rt SPRelaqttgy postion.

L e R
sy. S?ﬁgtefsﬁ)i‘g Ivﬁ’g[ﬁérlm%tﬁﬁléd A RoddifheFRNhVArdURE fluR NeR8&elNAto the
cavity 158 via the hydraulic ports 208 and154. As hydraulic fluid is injected into
the cavity 158, the increase in pressure and volume causes a longitudinal
downward force on the outer sleeve 42 in the direction of the arrows 92. The
resulting downward force and movement of the outer sleeve 46 shears the shear
pins 186, and urges the outer sleeve 46 downward in the direction of the arrows
92 into engagement with the friction member 44. In other words, the downward
movement of the outer sleeve 46 eliminates the distance between the upper face
84 of the friction member 44 and the upper window face 174 until the upper

window face 174 engages the upper face 84 of the friction member 44. The



the locking ring 48. Accordingly, rotation of the
upper portion 202 translates into rotation of the

WO owRilexg20 i ng 48, in certain enbodi nents. [ 0066PCT/US1089/037731
further noted that the upper portion 202 includes an
attachment thread 234. The @ tachnent thread 234
i ncludes an internal thread that is couplable to

casin ubi n or a ,simlar devi | oyed to run
mogrBe Ry 5 Sl APE daZ aPRa Eh ariary TE0 BPREBTTher Bok Hlo 42 anc
the ok dfevd B, exanpl e, casing is threaded into the

attachnment thread 234 to support the BPV running tool

[0069F anfd n@%ﬂ‘été&e eﬁgiggfr?é %évcﬁfté(r Slecl¥ dﬁfea%hﬁnﬁéé“tdj urge

I one e I nent urning now to FIG 4A-4
the $hctianmendderi 44 dawhivagd, t dreaBRy/algap 842 Ibetseeratlez body @2 and

Ad BPV d the. BP t ool . .
the JAu{oRBnBites g, A BT xaii i sddateh heraSes i ffg direction
of tROErotS 90.N Thideralldl exbaAsier ke e Riotiohhace meckt thﬁ friction

val ve stem 226 has engaged the check valve 2 14
meepeedddb qngegedsednteradiameterafdhedare 410heFl@frth>va§1623€al 52

s ofen ot GBM R SR8 Kbt e Ty 4 MRe s8pe bbSinon.

In dhert WerddPYhd deal iBeconhs@Esed Betwéséh Biccbbd aetof(tBe BRV 12 and
un- shearedg the stem 204 of the BPV runni n%tool 112

the ppgse éﬁga\@'ét the capity 1 5§tF§ﬁ$§lﬂk¥e§lfariq1@%P'{htﬁ@§ eﬁ‘/@ étf‘eu@ed into
the, rg;%g ?ﬁc{%{ﬁ?qﬂetéﬁﬁ\/ﬁwﬂlﬂ gp1§‘?3trﬂ§véﬂ3§ﬁ JUCH %b?ﬂ%%check

on ’'menber osed € recess
valven 2t hesrdzeleragageobb;ntthacctrmd:kpmm|sme§m 22@“ sAcoweeingd0 FIG. 4B

eX|s t entheu er face 84 the friction ,
sobe P em B eRharelacher SRV 115 nds baame hygigulically

preéﬁm de'é égcﬁ Eﬂ%\étrlﬂgmm%bl 980 hS/BFal}ﬂ@QIYy 6%8n#;Qgé’cﬁ R%m the

wered 1 nto’the bore
BP‘yzSNeLvIeaﬁdl ng posi tion. [0068] FIG 4B depicts the BPV
system 10 after hydraulic |oading of the BPV system

[0010}) FIGt W€ dépioist that Mkaw@dsnmatedhmw aulbtcked Ipmsculons For
ected into the cavity 158 v t he hydraulic port

exatiicailn e, ERY @@wamlﬁ'@aw ereeﬁsaug'z% ¢ dhe {BRY TuRging tool
11ZRrbYlcan i My BERAA the AT 680K 8, PRANRY HIRIGRISE D the

ongltu i na force on the out S
BPV nmubhiegdiookdt 2 on r@ﬁateme Ratatiows oD the Thper peldulonl 20 of the BPV

run§REbR! e TSP e A TR onn e G e85 fe e S Plhesatevice

coupfocd e¥nipRr dithBhiBat dhfels ©B40fint Hige 3érh9&5‘§|rr%t' Nt/ Qxcordingly,
engagenent wth the friction menber 44. In other

rotationakiorgue gaoeraied #y rotating the upper portion 202 of the BPV running

tool 112 is transferred to the slots 199 of the locking ring 48 via the external
protrusions 228. The resulting rotation of the lock ring 48 about the threads 196
and 198 causes the locking ring 48 to move longitudinally downward in the
direction of the arrows 96. The rotation is continued until the lock ring 48 is
proximate or engages the outer sleeve 46. In other words, the gap 160 is
reduced and/or eliminated. Accordingly, the illustrated embodiment includes the
lock ring 48 moved into a locked position. In the locked position, the lock ring 48
abuts the outer sleeve 46, thereby securing the outer sleeve 46 and the friction
member 44 in the radially expanded position.



novenent of the outer sleeve 46 elimnates the

di stance between the upper face 84 of the friction
wWOorewwpar642el and t he upper wi ndow face 174 unti | P€TES2009/037731

upper w ndow face 174 engages the upper face 84 of the

friction nenber 44. Thenov nt of the outer sleeve 42

creates a gap 160 between the lock ring 42 and the

. 069] In t t.rat nbodi t
100746 £ T8 aé9s: 8% bhoen abdon, 202 T PrcBrd BiTE o 112
moVedTeelvafd sdewnnarl the Hieal ReotPUSIGRs %é% et yeeAgddrt from the
body 42 and the friction nenber 44 and radially

groewgpan@iany haee engageadihensiaier2 1i8nocaieddabaet ihengwoverel 6. In

oG b e HE 106K ko o REHBRRCS Tt B IebRE elelor the upper

portlcm QZO“Eabf dhanBPET r@initdaobore243. rdtrHdté¢rupwdre §@@H th@t the
driven longitudinally beyond the taper 98 in

ext@f@ay PHGTSiQrs 2%%@@9@;@%.“% GHots| W%pﬁéhe w@%glngt ﬁ% and the
intefi prpuGBE 225 YRR R STots 27p 2 P vt ndrfisn 20 ot he B

runhing toak €12, sV‘ﬁﬂvmemﬁtemglep*oitmtsmnsmaeeanomsthelsdms 218, the
ch that the

uprehdoriampl BBy r%ﬁnmgs@égaggds 5otatach Tenerampia. via @tatign of
theiﬁﬁé @n §,ne} Yorhét @ev@@ 98 Hstotﬂ?e%?\écﬁ%%n?%% 234,

the '‘BPV 12 has been raul ically pressurize
causing rétati@P\ofr thenilowert @ortlom.?oosohym B3PV calnming tool 112 that

cisgRBE g i/ RORK Ry Aab Boi lfvarintatah pbHE.EPY running too
1120%'di$éﬁga960fhr§é@§fﬂ|4% thﬁéﬂ dody BE\oflihehpinaull caldavrdingly,

pressurized, and the BPV running tool 112
rotaﬁpar@fuﬂheca\wyruanmn@@géd2fle@gftu RalBriseagagas the BRY running

0 f n
tool BEEraBRtre PaY e Brore EmBsiuheloblite hREBEvorfhe et 12 s
dlsértga@ieﬁigfrbmothelBPv g 2ptiey iBfRd ruh@ingoioat i1on ief retriered/extracted
casing, tubing, or other device coupled to the
(€.Cat TEHFHAEHO & WPERI Y 254bseq SysieMehi®odi nent .
Accor di ngl rotational torque generated by rotating
[0072k uﬁtﬁr4%@leuoicrb$1 azoeznbodlme@tmreumnnher%wd(ﬂ istimgtajled in the

stra\érﬁrhsqggréfeoxgg(ﬁ ﬂ(];% %% t nin%gcgolol 'g'ldr{%&f@é%%t %rﬁ]cggetﬁgved from

the I@r@uioon I\mcﬁretémedufmhqyrnheQruéﬁomhMbéMerataﬁlw dffarated into
198 causes the locking ring 48 to nove |longitudinally.

eNgaRATAR Vi iherieteanalcatiash Grthe kereAotks 196K madis is set in the
locKed Bo4iB8h, the A 5BYE LR, lantfie! B8Y rLhABgABol $12 is retrieved

from the bore 40.

[0073] As discussed above with regard to FIG. 2, the embodiments discussed
with regard to FIGS. 3 and 4A-4E may include any combination or variation of
features. For example, the embodiments may include various configurations of
the friction member 44 (e.g., a C-Ring, segments, and/or locking dogs). Further,
the friction face 80 may include any variety or combination of surface finishes
(e.g., scoring, grooves, teeth, etc.). In addition, the seal 52 may include a MEC
seal and/or a LS seal. Further, although not depicted, retrieval of the tool may
generally include the BPV running tool 112 being lowered to the BOV 12, rotating



proxi mte or engages the outer sleeve 46. In other

words, the gap 160 is reduced and/or elim nated.
wocwonghi4ngl y, the illustrated enbodi nent i ncl uBEBUS1989/037731

lock ring 48 noved into a | gcked position. In the

| ocked position, the |ock réfhg 48 abuts the outer

sl eeve 46, thereby securing the outer sleeve 46 and

t fricti r.4 radially e nde T
the SU5Y riying Sooi T rccodchpliels iad el ab ki RIEE o longisucinal
forcef hbf@ﬁn?'?h’e raingr %Baetv@‘)%lér?d TRY &l clighanemsiE 4 hatplddee and

intern protrusions 222 are disen ed fromthe
extrgetion of thelBPYntR aag @%Bﬁé/g@@ntﬁgem@%? 2 via the hase #0ed

above the groove 2 16. In other words, once the |ock
[0074hg Whilesthdi ywestan imay e Smﬂe@ﬂbkeaom valcimus mmllifli:pmi@ns and

202 o PV. runnln t ool retra
a'tedb%a’ﬁ %QGéhSFP?FéﬁC ?H@’ oiPERislt ﬁr%?? § BWQ 22y WS examp'e in
the%réﬁﬁﬁ;@gﬁnd mavelieh doSrDedt ihedédtan heréing I4|§w@0€r |f‘§hould be

internal protrusions 222 engage the slots 2 18
undessteed oalt thering@diosy istras iBeUdedraibegimised ta the pwrphlar forms

disdjaed. nEHiARE R IIERIR & EoBRAP fibdiftdiBRsy ekSapats. and

alteﬁﬁ&tﬁie%d‘alllﬁgrwmmmtﬁé &piriti gnd 8¢dd BNt inveatie®isndsfined by the
or other device coupled to the attachnent

fomﬁwﬂ@éwﬁeﬂgﬂdcgﬁw§rng rotation of the | ower portion 200
of the BPV running tool 112 that disengages the
t hreaded portion 206 of the |lower portion of the BPV
running tool 112 to di sengage threads 146 in the body
42 of the BPV 12. Accordingly, rotation of the BPV
running tool 112 |ongitudinally disengages the BPV
running tool 112 fromthe BPV 12. In one enbodi nent,
once the BPV running tool 112 is disengaged fromthe
BPV 12, the BPV running tool 112 is
retrieved/ extracted (e.g., retrieved to a vessel in a
subsea system 10). [0072] FI G 4E depicts an
enbodi nent wherein the BPV 12 is installed in the
strai ght bore 40 and the BPV running tool 112 is
di sengaged and retrieved fromthe bore 40. Mire
specifically, the friction menber 44 is radially
expanded i nto engagenent with the internal surface of
the bore 40, the lock ring 48 is set in the |ocked
position, the seal 52 is seated, and the BPV running
tool 112 is retrieved fromthe bore 40. [0073] As
di scussed above with regard to FIG 2, the enbodi nents
di scussed



with regard to FIGS. 3 and 4A-4E may i ncl ude any

conbi nation or variation of features. For exanple, the
wepisodraent s may i nclude various confi gurati onBCDUS100%037731

friction nmenber 44 (e.g., a CRing, segnents, and/or

| ocking dogs). Further, theriction face 80 may

i nclude any variety or conbination of surface finishes

(e.g., scoring, grooves, teeth, etc.). In addition,

the seal 52 may include a MEC seal and/or a LS seal.
CLAIMSher, although not depicted, retrieval of the tool

may, geney al lé i ncl ude. the BPV running tool 112 being
| ovler ed /A 8Y$RE BEPPIBING ot at i ngt he BPV runni ng t ool

11?a b@cl@ﬁ&a’ésefé‘ valhe, éd?ﬁﬂSnsﬁ g9 48 and relieve the
| ongi tudi nal force 'hol ding The outer sleeve 46 and the
frictiorabedtier 44 in place, and extraction of the BPV

12 and theI BPV r.unni n ttool t% vi a, the bore 40.

[0074] VihPHEOERAISPRYER T %W%Hé‘y 5P E8Pti bl e to

vari ous gridtibh GaémeBe d@b@s@bta@oﬂlﬂthé/@xtfe@ib%f t1PB6d '\ﬁhereln
enbodi nents have been shown by way of exanple in t

drawi ngs and thaviicieanmesalesr e canigdeachitp RepPaNGh. radlally to
However, it r he invention is

not int endedsc{bg]lt%éeE a]*ﬂﬁnmfé{Pg% %%t%%e&%gé?r%cul ar forns

di scl osed. Rather, the invention is to cover all

nodi fications, equivalents, and alternatives falling,
wi tdhin tHe §ys$tem Ofaﬁ!ﬁ'@cbpéoré‘Pr'ﬁ'ﬁé ihevierie: aynegsin the internal

sur@%&'dﬁﬁe Noré '&%niﬁ?'s'e@‘é& Etg%@HPBBFéeQn& i3 ?ﬁct@n’%%b’er |$Arad|ally

em conprisi ressure val ve, conpri

expandedyr; thee qstrmglgbboréisposed internal to the body; and a
friction nmenber disposed about the exterior of the
body, wherein the friction nenber is configured to

expand rad a)diént 6f €It athﬁ’é}eWH% B8y %BHpﬁFs%soi récess and

bore. 2. The systemof claiml1, corrpr|S| ng the bore,
the Wisioni memiper imdispased Buthbaeeess. t he bore conprises a

straight bore and the friction nenber is radially

expanded in the straight bore. 3. The systemof claim

1, avher et & geho@y AP BI SEferdin BrefscedBledMigrises a tapered
friction ne is disp osed in the recess.
face angled relative to a Iongltudlnal axis of the back pressure valve and the

friction member comprises a complementary tapered face.

5. The system of claim 4, wherein the friction member is configured to
expend radially in response to movement along the recess in a direction

generally along the longitudinal axis of the back pressure valve.

6. The system of claim 1, wherein the friction member comprises a
plurality of segments

7. The system of claim 1, wherein the friction member comprises a C-

ring.



4 . The systemof claim 3, wherein the recess
conprises a tapered face angled relative to a
WO o0vgi1zadell nal axi s of the back pressure val ve BCUS1989/037731
friction nmenber conprises a conplenentary tapered
face. 5. The systemof clai4f 4 , wherein the friction
menber is configured to expend radially in response to
novenent_al ong the recess in a direction generall
2l dhg t IS BRTPELR HENT xicompyisi gk QuieT Flees Aisposed about
the 6xtetRr ofthelbsdpyst em of claim 1, wherein the friction
menber conprises a plurality of segnents 7. The system
of claiml1l, wherein the friction nmenber conprises a

o1 hve e Suait BT Rimrs " pdhin dRORI:S1, BReRR 8 Figpred o

engiiyetiamedfickdrminmarBbemirenedirectibe guHeeallyshR@gean ixis of the back
configured to engaged the friction nmenber in a

pregsyrecMaiMeh general ly al ong an axis of the back pressure
val ve. 10. The system of claim 8, conprising a seal,
wherein the outer sleeve is configured to engage the
sedl0.i n Thadsystemni afrclgiem8y abmnyprisingray seall amgreéindhealuter sleeve
ressure yal %{e.

. ax].s of the back 11. The system of .
s cenlighied o &nesershRgeal INoeiegion asnefaLM@A atgngituginal axis

of tHPBSEK BREdd gfet he body. 12. The system of claim 11,
Ii#:erei E t%gﬂ_?gck?ng ring is configured to secure the

friction nmenber in a radially expanded position. 13.

The, system of clai.m 1, conprisi.n seal di sposed

aboll” 2 MEYSEBIS| Gy f - cpiyAd 2 1p3kiNg g dBosed gpout an
upper doffiok3ef thB@oRlyn the seal conprises a MEC seal or an

LS seal. 15. A Ssystem conprising: a back pressure

val ve, conprising: a body conprising a recess about

S AL PP LIRS ¢ GRERTn JRSARS A £ BRGred 10

ext er nal ive to
secure the friction member in a radially expanded position.

13.  The system of claim 1, comprising a seal disposed about a lower
portion of the body.

14.  The system of claim 13, wherein the seal comprises a MEC seal or
an LS seal.

15. A system, comprising:
a back pressure valve, comprising:

a body comprising a recess about its exterior, wherein the recess
comprises an tapered external face angled relative to a
longitudinal axis of the back pressure valve; and

a friction member disposed in the recess, wherein the friction

member comprises a complementary tapered internal face



| ongi tudi nal axis of the back pressure valve; and a
friction nmenber disposed in the recess, wherein the

WO pogtiza@eo nenber conprises a conpl enentary tape@BUS2009/037731
internal facethat abuts the tapered external face, and
an external friction face o0 the friction nenber
conprises a coarse texture. 16. The system of claim
15, wherein the coar texture co ses one or nor -
Fodent at  ons 1N3y35RdTe JERRPGHIETE IRk Rkt ExliTisldriction
coar se t ext urfgcé Bfid fFiefor ARIMberl@maieesSy ebaMebxture.
claim 15, wherein the coarse texture conprises a
coating. 19. The system of claim 15, wherein the

frigtio [ nf i, gu . t rict]

rerfber oA GRRLIE SRR R RERE Rk fbes one
or horeCiader@tion®e system of clai m 15, wherein the back

pressure valve is configured to install in a straight

bore. 2 1. A system conprising: a back pressure val ve

FUni NgTHEQysten? BPp'aﬁh NS wherdiRTh& %géi%%% & QoRTHIREE teeth.

a back pressure valve plunger of a back pressure

val ve; a protrusion configured to engage a | ock ring

of the ck ressuFe valvg; gnd,a H draulic port ,

confd-gur e EESIEMLET IR 1 Purdemip i goc%r%%r?%?ftHF?eﬁPEW'seS a
coaﬂﬁgfaU|iC port of the back pressure valve. 22. The

syStemof claim2 1, conprising the back pressure

val ve, wherein the back pressure valve conprises a

frigtion nenber expandahl e and retractable in a radial

o bt | oI S AEO LR B rhoo P g Ic{ite Fa o s Gigured
to dXpBAE W& friclibMenémbBl Mba YNk difectiBRfih dbRhskQo an axial force.

hydraulically pressurize the back pressure valve. 24.

The systemof claim2 1 , wherein the back pressure

VAL R S of BP0 G L BB ko g i

configured to install in a straight bore.

21. A system, comprising:
a back pressure valve running tool, comprising:
a stem configured to engage a back pressure valve plunger of a
back pressure valve;
a protrusion configured to engage a lock ring of the back pressure
valve; and
a hydraulic port configured to provide a fluid path to a

complementary hydraulic port of the back pressure valve.

22. The system of claim 21, comprising the back pressure valve,
wherein the back pressure valve comprises a friction member expandable and

retractable in a radial direction.



di sposing a back pressure valve into a straight bore;
and expanding a friction nenber of the back pressure
wa a009@2642i al |y into contact with an internal BCF/{82989/037731
of the straight bore. 26. The nethod of claim 25,
wher ei n expandi ng t he frictdlon ring conprises urging
the friction nmenber axially along a tapered surface.

27...Th th f clal 6, wh ' [ th .
1121 o Mes e el SR 25Okt iy Hhdk Presalis vaive running
tooll i828hfgurdd 16 HyBFaRicaRY BresdBrizd fe PR B sBlirelala 26,

wherein urging the friction nenber axially conprises
positioning a lock ring in a | ocked position. 29. A

2By, TRURIURMTE SR PREREONT: B ProgiaR N inning
toolderbhfiguired tboBes tielocheinganto Preekedpdsitdnve to a
bore, wherein the nount consists essentially of a

radi al | y expandabl e friction nmenber. 30. A system
co I siqg: ure val ve, conprising: a body;
AR el EiEg

a valve coup ody; anda nount that does not
corgispeingaback mpressure vafviegoteed straighh9ags amd

conpl enent ary, engagenent feature of a bore. 3 1. A ,
sy OROEGr IMGUAG: MeThReYk Oprthe R PHPSAIE VR irarialy into
a body %Hﬁ@édt%iﬂﬂa@[rﬁ@%‘i%rf@%@f Ry g gRE nal

groove and a hydraulic port, ereint ext er nal

groove conprises a tapered external face; a friction
?E:‘%e.iroﬁfq%gﬁﬁg olgg P&gﬁéf%,n%he%i%o%?(pan i%e'thne tflﬂgtion ring

comprises urging the friction member axially along a tapered surface.

27.  The method of claim 26, wherein urging the friction member axially
comprises hydraulically loading an outer sleeve.

28.  The method of claim 26, wherein urging the friction member axially
comprises positioning a lock ring in a locked position.

29. A system, comprising:
a back pressure valve, comprising:
a body;
a valve coupled to the body; and
a mount configured to secure the back pressure valve to a bore,

wherein the mount consists essentially of a radially expandable friction member.

30. A system, comprising:
a back pressure valve, comprising:
a body;

a valve coupled to the body; and



a tapered internal face that is conplenentary to the

tapered external face; an external friction ring face;
wa@eoogppaeo friction ring face, and a | ower fri cRCES20091087731

face; an outer sleeve disposed about the exterior of

the body and between the |o¥king ring and the friction

menber, and conprising a wi ndow di sposed on two sides

of the friction nenber; falgltm er disposed in the b
central bore of tie BOHY' Haf odReHg" £QTHYISr idYngngmbers

sl ot and di spenagduakPid ehdiyei@mmenehtdrheRagememtdeature
a back pressure valve running tool, conprising. a

first body pdftdlere. conprising: a stemthat protrudes
alopg a LLudi . axj.s of the first body portion; a
co I'ené%?gﬁﬁhhgaﬁﬁﬂﬁsﬁ@'port that passes through the
fi rsbadlophesBarg valve adtinprigihgd s configured to align

with the hydraulic port of the body of the back

pr essur & PRAY COMpriging ¢k CoRirgebaies pdean iextarnal groove and a
hydraul i ¢ porg,, 0 er | e r r ;

| oad paral | elﬁytdga@ﬁeb})ghgviwtq%ﬁngﬁé aé(i)i(ﬂé’\f:ho%tII @ﬁétlél cr:@tnprlses a
body porti on;tape@dsdxd¢atfate; gured to transfer between
the first _bod ortion and internal protrusions of a .
second Hodotskr TRROE AEPREParial heopgis albgiovenaiherein the
l'ongi t udi nal gich Rlentthtd domiiseBody portion; and the
second body portion conprising the internal

protrusi ons and ex tapeied pniermalsiaoadhabist compkangniary to the
transfer a rotational torgue

h I f th
| ocking ring of the bac,tﬂp%rregsé_?{?ﬁrté‘a\?/?ﬂsc\?g of the

an external friction ring face;
an upper friction ring face, and
a lower friction ring face;
an outer sleeve disposed about the exterior of the body and
between the locking ring and the friction member, and
comprising a window disposed on two sides of the friction
member;
a plunger disposed in the central bore of the body;
a locking ring comprising a slot and disposed about the exterior of
the body; and
a back pressure valve running tool, comprising:
a first body portion, comprising:

a stem that protrudes along a longitudinal axis of the first
body portion;

a complementary hydraulic port that passes through the first
body portion and that is configured to align with the
hydraulic port of the body of the back pressure valve ;

a check valve disposed in the hydraulic port;
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a shoulder configured to transfer a load parallel to the
longitudinal axis of the first body portion; and
slots configured to transfer between the first body portion
and internal protrusions of a second body portion a
rotational torque about the longitudinal axis of the first
body portion; and
the second body portion comprising the internal protrusions and
external protrusions configured to transfer a rotational torque

to the slot of the locking ring of the back pressure valve.



