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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
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to provide for drilling, completion, and the production of mineral resources. For
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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
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business-related constraints, which may vary from one implementation to ancther.
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
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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,” “botiom,”
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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.
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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
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procedures, such as the insertion of tools (e.g., the
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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 {0 reguiate 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



channel s t hroughout the mneral extraction system 10.
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i ncl udi ng di sposing t ressure valve 12 in
the systeiinggnd Mmtlyeds 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.
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its Idriggn.hanger bore 38, or a si mlar bore (e.g., a tubing
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a snooth unfinished surface. This Includes
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. for ampl.e eni o f agi
the §4FHART R o FAE HBHG apAniBrS Th8 Wl 40 p LT AS3 R ka8, the
inteifdrde tHeBasing! b ltLEBlﬁg néhd&Héfrm‘r@e@fbdrb%SJorE%vé@ver in other
i ncludes a nodified surface. In
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 stili 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 vaive 12.



other words, the internal surface of the bore 40
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s not include engagenent/retention atures
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an upper end of the wellhead 13 and the | ower bore
embeskTedls- (e. g., a downstream bore portion) 58 includes
a portion of the bore 40 that is on an opposi te end of
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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
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circurifarande obihed)odi042 and Hieatbodiudas an upper facé 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
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[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
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40 wipen thenfriglign member 44 i expandashibea radiali giregiion, 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
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[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).
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another et'nbmllrnent)me EAriran dwddt@s@’teeorﬂfﬁ;oré pegments along |ts exterior
enbodi nent, the friction face 80 includes a

thatﬁﬁ%tcoﬂﬂg%r% tofonictthe SHFigee ol thg bof%éobdf‘egugb erﬂB‘Pd‘me”ts
the dy tléfudd biGbba6 Al BRRANSEHbuNG ifrcBRfferenBe bt the
ri Ct i on

ace |nclu es a su ace I's 1n
bod'_gé&er bl &yothar ambeidiment, hiee $tictioacwmeoibarhel mohedesd@ne bn more
t esurf the friction face

'°°k|%ﬁég@§”g‘% ‘haéa@ie ROp PF?ﬁgr{” P E‘%%@F?%‘-‘Iest gs gpeut the

circrAfGbhesl. NFbr &% ihcorte enfbddifehi, GAé s@?h%dt@ra}e d¥osed
5007 136420 PCIT 5608/ Da7 55T 1d [0038] The friction

abouieBmnglergraoyefiormeg the saceseebor Emﬁn@th@é\enﬂwllmﬁat, the gccess

o6 ifgRdes & el aRRRRCRRen bR Wy 3, STRURRER agpert one

or movel bHese mgncgnt@tfbﬁnmgnm frivfienomemibie® $€JNERt 8xa@pls, the
or nore | ocking % or a conbination thereof. For
ar

frICtI@Qdﬁﬁn@erHﬁl @nf@n@ﬁg mvera&mment&thghammgbpq@ to one
anoﬁhré? 'W@ﬁ? é?nk?ocﬁ .t n’?tanbﬁhe?%@%dm%ﬂt 't egégrﬁ&ﬁg%l?e @Bupled
n anot her di'ment’, e C-ring 1ricl UdeES one” or

to onermc&tla@nbptas caimmn imMemipat. e Foorexahipig, mr ene@mﬁh}cgimmm the
to con e surfage t he bore 40.

f
frictighyy B mcgucﬁ]est ﬂé"qréﬁté!s‘g SRS |CF?EPl%det°a5‘ 5?6‘81\%‘ fiRgt It will
be %r@ﬁ%%ecﬂ&ﬁétnﬂwec'fﬁcﬁl%ﬂf ﬁfefrr'ft?eg't I@& rhag ng@l%@és%%hﬁbchamsm or

ot her enbodi nent, the udes
devioaeoofigutadeto damandw@d@kyrtemrgvmaa sacerimgbictioodertes petween

the B89, B ah R ibRET AT EaRR I bai Rogrent o are di sposed
recess, 6

00f4o; 1o BHESRGYR 46 ne Piebudeciudes ondptiggsormechanism that
exer@éo Uéagtdé%e%{ @ﬂ BRPAfigiSH | MERMRt 48NS BRSSPI 9H" Brtain
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 exampie, in the iIIustrate.d
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



or nore of the segnents formng the friction nmenber
wotbeo RE0eXanpl e, the friction nmenber 44 is fpyRI009/037731

form several segnments that are not joined to one

anot her in one enbodi ment. 16n anot her enbodi nent, the

segnents are coupled to one another by a common

menber. For exanple, in one enbodinent, the friction
illustravegl ambiod'tmardeallanrpamiealst aypotios ezfnitet autev Sievd 4® may be

Y rin eciated,.that the frictjon
ST HRW i hotion themper%a 3P RIER e EfibPls e By 6Xablelh an
emb@)@nﬁeﬁﬂimdré an ex@andad altalivereti Qo RhEVGWEr fce 86 of the friction
securing/friction force between the BPV 12 and
membgredfaPt deast & dopiion 9é tb@r@taosle[e@'gslgl]ay'rtp% |@Q&t@<ﬂ below the

e ne I C k'S
it U, 82" 2F AL oXaifl S b BB et BRI g win
regasgiaoi FIGS| 3-gnd i4A-2 B[ bapartior rdiate renésslebive 48uisebcated below
ve 46 exerts a | ong |%ud|nal force (e.qg., a force

| e
the fs&atlamraembsr dhdorspyiceRIfarae inthe dgestien of giropsi ¥4 fpanable
the RABRMAER E\Pﬁ& tG% ffsct J&%l&}ll&r 'Iﬁtd %SBdl%rﬁofor example,
expand ra rally. or the ilTlustr

the embodlmemttm winigh riige ttdmmrostrevelsbdem dtal forecehan the direction of

irectian of arr 92 nerates an .a on at
the i”é%‘é’? 9& 'ﬁ&r@mex@%@ ererthhe e ee ey on

The axi al | oad urges the friction nepber

[004@41 i nTﬂenéx'él fosee ipppviged tbﬁéhﬁ%%s@@’e ig geneiaed BM&Y%&U“C
t

oadifrelo RIS |18 DIl AEIIhoenBBa in FIG. 3 o

disclussad Emlgmadmedetlada bbtovmw:’mrregardbw FIESi 8 arlde4AAE, the BPV 12

L

46 flcheirat %eﬁ%im@ethé RYdraBfc RRIFO¥NE hanibet é)@é?té@”f’@?ée A the

i n ot her odirnents. For exanple, in an enbodi nent
outamﬁe@vea%am the diagtiors ofiéhe \asrraws 192, ttherabywprovidiag the axial

thefrl nber, .44 | east,. rtion.o he. .
loacflig & i o B4 ol siRRUARR blabo s dimiar
form%40f feddiey anPbe exatplé s il dpedembodireatiethd el dedhvew4s is

regard to Fl 3-and 4A-4E, a portion of the

thre@@@%io Hhebody 48, sych Heattretatinsl efiherqiber sleeve 96 grnasates the
aXIaflfbr%%rPf %le rtllagteﬁl:[ﬁ@ahprgtsrbez direction of arrows 94 to

44 to contract r adi aIIy

10044, ?ﬁ%@ﬁhgﬁﬁ’% Bse Be SRR Goubl BB YR AR anLE, the

posidoh e the Riddion rhbmbar Yavs 8driain @APOERMLS.O IIL¥RARIMBARmMent,
friction nenber 44 radiall y. [0040] The axial force

the jckviiag s PRsitionedragaiagly e suipsngpare dhyo erkathe euter

sleeve 46 from moving upward (e.g., in the opposite direction of the arrows 92).

b

Ioca?epr

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



| oadi ng in some enbodi nents. For exanple, although not

woRR/Ekes in FIG 3, as discussed in greater Eg@.yﬂ haos037731
belowfmﬂth regard to FIGS. 3 and 4A-4E, the 13

includes a hydraulic port tigat termnates in a chamnber
proxi mate the outer sleeve 46 such that energizing
the hydraulic port and chanber exerts a force on the

one cembodigiety thedbutar slbevalidteist securedl inhe lackeahposifion (e.g., a

pos BFLERH P8 FePa Ensk b, rha el BRnpA oo, o
instArieTsIrPbnd @atdtBmeht rhy@%@ﬁﬂ?ﬂ &es's@reol%eerﬁﬁiégéd "tBr!Ir%e %heE outer
outer sleeve 46 is threaded to the tﬂés such t hat

sleevet4h i @ngagamenit with thedvigtias rgembes fihe logkiring 48 is

rotafedf 57 1 4¢ RoR el “Rafling dfic &N Bieptp 46 2 IS Fyarauic
presaofe i ralsasddie Wiposhd hodraefic thesdure ds irelragBdbiie ddter isieeve
certain enbodi ments. I n one enbodi nent the | ock ring

46 ig Hlgcked Jearn BRI AysioRicaphiengiiudinakdistansedsy the k@pbémg 48.
Thu& hﬁ!eoﬁ‘iﬁﬁén n?érﬁ?&%ﬁ & fh%ﬁi;]ﬂ;?&félﬁ&w ggpa é]h:@zﬁpéhded poé HSW via

posite direction of F OWS exanpl e
the omterehabodlélmnd thehleck oing 48.ng 48 is threaded to the
body 42 such that rotation of the lock ring 48 urges

[00421e |lacddrmng émbgadifmmiveing BeVD12 iholutbs ord bEGhorenadditional
the arrows 96|)t and toward the outer sleeve 46. In

sealgrbahblockirgdiaraiin p@%%@@m% tlm%lovgerub@r@dpoﬁfpa 58 and
d r h

the gpscussecfyarﬂ?)@% Ft&ﬁ]‘uarnleSEg‘aar_]r E e ou tgbrgrjpgéc\j)%m FHe BPV

12 inclooesianggay 52td113pd)snd<beiwu;en4$1e| sody 42 cnioihedntdreaigsurfaee of

o WG R b2 e Gl B3
seaIPOFh' ér‘ld’cﬁer bﬁ]b\ﬁ@irﬁé}@tg/tﬁfg%gpsf Wélﬁéé@gﬁ%l %Bﬁ?& sesf oﬁ%ﬁmlar

nmbodi nent, the outeér sleeve I's secured In a
Seab05|t|on (e g a position holdlng t he frlctlon
menber 44 in the radi al | y expanded position), for
[0043)st alffee sehn58ndn mbmlemmmmmby\w aslcmmpressedrw:tma a reglon

betvam, Haboty; 42 S eriaea, ST Dotk 49 nd Saoranple, in the
|llusfr§lte@lt§rﬁthﬂiHént' lthe' §%aq> gggyméﬁoééa @éﬁt%bhrzgtép*&e@%hﬁéce 98 of

| eeve 46, and ul1c pressure is rel eased
the hodh 421@n|dymeamtequ;rmmeeoi $he dlosasll, Mhee speeifically, the

ckedfro ving a Si nifjc nt
tapefe Sifacs 94 Mo a8l R Ry Hpimiath toe Ipper enc
62 of thé bbap Amenh@éoréi‘hgﬂ)ﬁ d?§||n the Se@s5bitewat® ik low%l? end 62 and
expanded P03|t|on Vi a e outer sleeve 46 and the
into pagagemﬁg wgh the tapered face 98 (e.g., urging the seal in the direction of
arrows 100) compresses {e.g., seais) 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



[0042] In sone enbodi nents, the BPV 12 includes one or

w8 18dsj tional seals that bl ock/r egul ate thleCTst 009/037731
pressures between the | ower bore portion 58 and ﬁw

upper bore portion 56. For f/hstance, in the

illustrated enbodi nent, the BPV 12 includes a seal 52

di sposed between the body 42 and the internal surface
prolsedes elowribeadiction srenkerbddi apdtinta ensail whlz the seal 52.

Ao ol AL 6 o D o e IBbl Do s

the sseull 82, irsenle difBienhe Femheh2asiiB SREAssed below in one
enbodi ments, is conpressed within a region betwee

emigimeniying Duipisier¥e 46 inatudesra windaye sich dhatr@evement of the
out;@r’@l b@ 44 E1 mkfdlrbkﬂéﬁ‘torf %gdaé?dsl}grq‘%a Ettgssetaibetﬁiﬁ %%32, and,

I Spose WEEN a tapere
secdad amges hiee frictienmaémber #ddrtoobdiahexpansiod0. More
specifically, the tapered surface 98 includes a

[0045]aneFerthéhals dicugReien deiaN Wi Rgahe tb FWEIS. eNEnd GA-aE, the
t he body 42. Accordl ngly, urging the seal 52 toward

BPY e IoHiepossh (9. dha) ntAtRPLRIRYEMENthanbpfe aRd/or dpeirtied via
one &Cﬁ]o?é {lgrgmﬂg tolllsd! (drd %geglﬁéél Q)éat Sc?ﬁgﬂ‘leéﬁ%toldﬂﬁﬁr‘i’tf a running

npresses sea
toolbtmupmm thxe mranmrratﬂ tawt 186 BRWd 2ttheprovider apdration battes BPV

d{é{i e 40. In the seated position, the seal 52
12 g%”\)g al tﬂnuﬁadsrsmevtaﬁaﬁlmenaa@erf PRPEioRsd Gasexample, as
dlsJu%QQEi %ﬁﬁm ng rbRS nEFfMollg%e[sot@l@%Ethe 2@ t& 'Q?PQP@P‘? %ﬁltﬁ)ﬁe runs

seal I's seat ed ur ged
the dBFP\édt.Ql onthef deﬂemiaaammOOraundemhpGMC emdssumttot érmgage the

52. F I h de i FI G
outd) e as 8 B IR Bt o2 Lela P bxosa T iy eer 44
intoZontdtt 4itiihe bdte UL remReSHEEREK rhgeﬂflsgtgdf %%ut%h@%(ﬁer‘@eeve 48,

i ncl udes an extension that WO 2009/12 N
refea@& Lbsgcmélpogwgqre 1wgps dhe uelusgerePBvintth@ elosed immsition, and

S S B B o e

el T e P it e
the &fIRM MeMbert e a@uw.nglcﬁemgﬂﬁdinac lrc.wé@§ proVidBEon, SHE Nbuter

t hat novenent of outer sl eeve in the direction
Sleede 4G dhadedwiog 48f |an§!tthesiwiys it Iﬁévwalnosag thaidpressure acting

c r . t.he

on BECRRY 18" PRyl e bl 3o, HerhEr 440 gpanaes

posntlegar tFol %)@nﬁﬁe I agrtk Sfnldddimehe thBPYrdssurs idi tﬁ@oﬁﬁﬁbr bore
into position within the bore and/o

port|qusg§|qtcgg Gn 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 fricion 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



one or nore running tools. Mre specifically, in

wdRbd/Meebodi nent, a running tool couples tgtir&enn037731
upper end 60 of the BPV 12 to provi de operation %% tfle

BPV 12 during installationgand retrieval, anong ot her

operations. For exanple, as discussed beI ow, a

runni ng tool urges the plunger 50 to an open position,
12 ismur&dwevmﬂghmrtmtotﬂhe e 40; chdlpingtto gameventdhe &2V 12 from

hydr a essure to engage the outer sleeve 46 to
becg@ﬁg aﬁ@ 52 and radially expand the friction

nbe |nto tact wt e bore 40, rot e

loo‘rﬁck {'H‘*’H@MQOYIJO @r@%&?\é‘iasq’%€@b@§'mefﬂte¢ &E@ysyﬂem

ﬁoh}éd.rd%ﬂdté‘d pr %rg eéi'ﬁ&:ﬁ@stths ml.. om ﬁhoﬂfrﬁeﬁts‘ﬂrﬁ:ﬁ% an

posit I Ssconnec I'tse e BPV 12
inst@lﬁtimnes@enge @kar&%\/egrsifenmrm Olirclbding of@. empodiagint of the BPV

12 g PRERROHRE 0 BrFack Biessti Ealva{ERY) TaRGRay S T2, The
BP\Jr qrzginbufae%aﬂeaimég %Simﬂélo‘lfd ‘i’f@é’sé’ U%CUQ:?ed)%lb@{fe \itte e¥@ardibio the

l ock ring 4 and t he body IS worth notin

BPY 12 qir BBuRe S @ganmret e Gimictee. phev BB H2oincludes one

et B b e o AnE TR e s BORP et g look

ringi 48, thep | F 5DoaRd tHOEddIBP. 58 acts on the |ower end 62
of the body 42 of the BPV 12. Such a |oading provides

[0048]r Ulrng tr&g |I¢J§@ra?é2ﬁ3én4lgod{ AL dtﬁeelb‘é:fdyvazt iRcludast &1 1BhiePbody
The upwar d novenent al ong t he | ongi t udi nal

portina é%ang}awum tosly partierd82n g henlewer SaduiporiEt 20 includes

e e P 530 PSSR 18 U B FERBLRR: Wi oo

124t ha theWistragicee P@OHIMEND thd plingarBsre td@ingafdcal124 includes a
expansi on of the friction menber 44 increases, t her eby

tapes; BeIAERg 2] e ARIA0eT PPE] iRARIGTE(\ABeANG HEN UPDE iRiWnger bore
portfcﬁ‘f: 080 'I‘Wedtaﬁ)té? 1*%9fr|ﬁ?lfﬁgesld?1 Qﬁé\%ﬁ 408 gé gggéor{ ﬁﬁ shaped face)

ressure In ortion vYncreas
thati é)&tenscﬂs bemmbanhmdlbmntplwﬁgerrm)rsﬁmm ZQBQMP_WOpper p[unger

PCT/ US2 / 731 12 I's secured even tighter in
borg REMSEY 1250, TRdRBRR26 48 ﬁh@{?@ﬁ e BELRLY 1§ Fomiunger Sealing
face;m?ﬁ?%‘f;"’?ﬁ%@?ﬁ ﬁ@'d}g)e?:ﬁm rFtl!)(g“% pottiBA%28 is
narrdwer ¢¢.gd. hasha emsiecdiainmiet)ythan the lowargunrgasdore portion 126.

enbodi nents include an installation sequence of a BPV
[0049]st eﬁmellbi)verr‘mdd!'ObOTQOIonéoeam@diom&s @hotdlnag BRY 1322ccupted to

the e SPEbEL Phave fawet o aRs Aoal e BSIRGTiNg s Chupled
to tﬁé“?&ﬁeﬂb&@ﬁﬁ?ﬁ’orﬁq%%;w hBch&ggadrdsReridig (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
tongitudinal 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 of FIG 2. For exanple, as depicted, the BPV 12

wo by egliasy one  enbodi nent of the body 42, the ltéffggjo@g)mmn
menber 44, the outer sleeve 46, the lock ring 48

pl unger 50, and the seal 5219 [0048] In the |IIustrated
enbodi nent, the body 42 includes a | ower body portion
120 and an upper body portion 122. The | ower body

andoextends infoghe miemdeare 13feoblhenk@idingoing 632. Thutherutigespring

Pg BB TLAER R STSS RS SEIMABCIIFE 1 o o nc

the mcrengmgnmﬁ uAe@ordmgIﬁWthbqﬁmgﬁr 50 |90M@edlf-’tbmg@lthe holding

e, portion 126 and an uypper plunger bore  portio
g 4% (e Whege fhe s POdesase kgl egen st gine spring 140

proﬁﬁ@é Rl ?&c&aﬁ@ngl;@@g)n@qe?“% Qeé i ungE§SI{ @@ﬁé.g., the

plunger or porti e upper
seafing facmn 132&f thaddlapes iritd4dntact heitie the phgrigentborarsgaling face

a plunger sealing face 130. In the illustrated

124en‘oodl ment, the upper pl unger bore portion 128 is

a smaller dianeter) than the | ower

[00511ng @tr@owegr}as%nea. mbadeient bpl 198 reigestpapal 142 (o,
anntﬂg—frt %(—%ﬂ 1A &l '3%31'1 gftﬁ‘{harﬁ@ s%br'%g B%%érr?ﬁ%ﬁﬂéﬂ%gg a seal

'ower end e lower bo
confiperedidbdicay againgt 182piusgeobptedealing face 12eThdbe) stem 144

h
incifde s RotORin B RR i xbehags; At Betiteqtes! the upper
plurﬂjn HNSSE PSMiIBnPPSE | OB éﬁ@raﬁﬁﬁ m}g'uéﬂeﬁeﬁn ﬁhe@hé’élé@ 2330t or

at extends through e center of the holding ring
simiggdeMientp engage theghlungémedn t!aawpsnplumer bouk ponmet% For

exalple 4 R an BB in fURY onrgl o3t dhae FBRimamiclr fhning

too|pﬂtmggrth5éhde@hmdea ArsdemM4b36f tﬁeb yberlﬁ%n 8hthate 128 and
ring 140. The_ stem 136 is coupled to and extend

depinsasdha AIVRGRT B Lt be stem 14 herahystigngdhe plunger 50
tow?@&??ﬁ%_ PDPI“BE stem 136 is aligned along the
ongi i na

axis 54 MD 2009/ 126420 PCT/ US2009/ 037731

b 13 the h
joog}, oS bBRF Ry baricl 135 Ty 0068 6 $lnfiien g Bl gl pupled
to méleaow@lensbdi;sqooamh 1201 etrartm@@lmﬁ’ewenwwnh@h tﬁ@&]%ﬂ# body
t he hol di ng Igylt 132. Accordingly, as the pl unger

portjad {r3yEwly nelsicabling Hhat is disgosed abeuyan axternel dingneter

o 20218 P KPRy 08P 9301 Dbl o) 80 122
is cmpibd&edh@dmuén body pogion ti@waseahemrf‘ el dadidbenfe.yhean bolt)

bell 138 into contact with the plunger bore sealing
150¢ ace

[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 holiow 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.



124. [0051] In the illustrated enbodi nent, the bell

wolidg/2pphudes a seal 142 (e.g. annul ar seal PR 2@9/037731
beﬁ stem 144. The seal 142 general l'y includes a seal

configured to seal against2phe plunger bore sealing
face 124. The bell stem 144 includes a protrusion
extended fromthe bell 138 in the direction of the

The gavidly 158 isgealebovia hoee iammuldt8sedin 1cﬁ|@er1eﬁ2i angd tG¥edisposed

bel | ,stem 144 enabl es ool or [ ar..devi
eEEE TR BPTOTal #ha B BUET B GRS SO fisnouter
Sbe&gas For example, as is discussed in further detail

bel ow, in one enbodi nent, the running tool 112 is

[ooshg gﬂ%d flididh %bhfb%ﬁ%&“ﬁmﬂjdefshemu@ﬁ@fHaélgé'ﬁ%f eh%c?dument

epresses the pl unger 50 via
segrhédis dibposddy inuthgi regets €6pdfuthgdows0 bodp\mrhbmn%peTme friction

mer3, B o 088101 e 8RBT 48 L BOEheR 220, ERLEEE. e
fasté?ﬂiré'mﬁ ard pab¥ed 'iﬁ’rdulbhuﬁﬁé rﬁﬁol%&bp@ts MeTHe tﬁrﬁéﬂh'ms 166
portion 122 includes a cylindrical rin IS

dy
incltw%mb@tédhmblgtheeﬁrméeﬂ@nerﬁbam & maye raratfuprt@rtheafﬂfteners

166 5% s b3y 427 Sl s Pleph e Bina Ao HYREL AX B camapee of

beln'\g_y moveae ety cap émtm ine tigs ,reded®ltb) codbfct BABS8kpand,
urther, the upper bo%uporu on 122 includes a hol |l ow

respegiialy, therictien MebardssReieXamples imilte ilasteated anaagiment,
the I’f'eﬁoﬁ rﬂB\érCftf‘Fs% tﬂ(??ad%%@@ﬁlpé&eaf ectﬁifgﬁq &nnatand may be

a portion PUNAT ARG T
shd/nbmyj hvytdralmd;l :admdtyt eipdndedt éngds Howm) apositibey iasr dlscussed
e of tg B:g w center 152 and extends through
prer%){Jwglg,l'e \fO Fon 122 to a | ower end 156 of the

Eper body portion 122. The upper, body hydraulic port
[005544 tldenphief é?éee?‘fﬁt‘ﬂﬁ ANPedes ¢ asindriealnkeib {Qshisposeglearound

the FRERGY, BERe PRAY 4256 fis LDSerBEame it Tyt B bmae 4o

exte@0s Both aawe)anﬁSBetow thealrietion imembeerd4anfol exarsphl, she body
170 bl BHot SEeVEHiS NSHAeouiRgosr 11 oHal 293 1o R oa prgr mate
e AR 60 a7 e
throwglt #s bedy dif 7 that lenable el pujssrsiéeve 4800 Slige mradomg:tudmal
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 inio a
seated position. Further, the outer sleeve 46 can continue to move in the

longitudinal downward direction t¢ engage the upper face 84 of the friction



menber 44 is coupled to the body 42 via fasteners
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friction nmenber 44. More specifically, the windows 172
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longitudinally downward for a distance before the

hOU%&ﬁ)%le b%'é‘%?‘@oof the body 170 contacts/engages the
upper face 84 of the friction nmenber 44. As is
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For GramR. BEEG §1 160k T RAa SSAEs a6 priByisRRIeyfo n  locked
position as discussed previously with regard to FIG. 2. Further, in the illustrated
embodiment, the lock ring 48 includes axial slots 199. [n 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 198, 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



urging the outer sleeve 46 downward di spl aces the seal
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0 Tur o the BPV runnj
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204, a threaded portion 206, a hydraulic port 208,
[00623a] STHELbydradliopart 208chelkkies @ bereXbat emtegded&men 2amnajpper end

230 ?)igggicl)\%%pgrl ﬁpeg(ﬂgpy ﬂ?eebPQPdﬁ/an ttoém 1220 8rr#i913tc'esa‘m 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.



protrusions 222, a port 224, a check valve stem 226,
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e

illustrated enbodi ment, the
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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.
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di ameter of the upper portion 202. As discussed
[0068]evi DG 14B depisteitieeBRY systemr U aties hpdaulie épading of the BPV
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i'n certain enbodi nrents. WO 2009/ 126420 o
the mayityshooliss rgeaseqn 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



[0066] It is further noted that the upper portion 202

wo edsles an attachment thread 234. The attaghiBia000/037731
tﬂ?e?ﬁgzu i ncludes an internal thread that is !

coupl abl e to casing, tubings or a simlar device
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th P,E\/ rgepnln tool 112 and to provide for the delivery
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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.



25 novenent of the outer sleeve 42 creates a gap 160

he lock ring 42 and the outer sleev
?0069 dn the illustrated enbodi nent, the outlgchz}g?mOeg\’/f(gwsl

46 continues to urge the fagction msnber 44 downwar d,

creating a gap 242 between the body 42 and the

friction nenber 44 and radially expanding the friction
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[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, rofating



menber 44 in the radially expanded position.
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0028?)9”&5452% he upper portion 202 of the BPV ruﬁﬁcﬂ‘gwstz%ogoswn
112 noved upward such thabythe internal protrusions

222 are disengaged fromthe groove 216 and have

engaged the slots 218 | ocated above the groove 216. In
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the | ower portion of the BPV runni tool 112

alterfiaiuesy irjeng Witbipe 3@t AnERECRE Y th8 iavertion abyelied by the
ation of the BPV running tool 112

fo”°lo&8??®%ﬁ#§1?y dﬁsengages 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.qg.,
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 straight bore 40 and the BPV running
tool 112 is disengaged and retrieved from the bore
40. More specifically, the friction nmenber 44 is
radi ally expanded into engagenment with the interna
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 discussed above with regard to FIG 2, the
enbodi nents di scussed wth regard to FIGS. 3 and
4A- 4E may i ncl ude any conbi nation or variation of
features. For exanple, the enbodi nents nmay i ncl ude
various configurations of the friction nenber 44
(e.g., a CGRng, segnents, and/or |ocking dogs).
Further, the friction face 80 may include any variety
or conbi nation of surface finishes



(e.g., scoring, grooves, teeth, etc.). In addition,
52 may include a MEC seal and/or a
W(lg%})??%gﬁ?%o al t hough not depicted, retrieval of @éﬁ%é&ilﬂﬂﬁl
may generally include the 28V running tool 112 being
| owered to the BOV 12, rotating WO 2009/ 126420
PCT/ US2009/ 037731 27 the BPV running tool 112 to
back-off the lock ring 48 and relieve the |ongitudinal
CLAI‘Mn%e hol di ng the outer sleeve 46 and the friction
nenber 44 in place, and extraction of the BPV 12 and
t hd. BPV A systemg compirisihg2 via the bore 40. [0074] Wile
the inyention may be susceptible to various
mod PALR SR eMAV e, JoMRIGve forns, specific
enbodi ngrgsyhave been shown by way of exanple in the
drawi ngs and 'have been described in detail herein.
However a plungdradispodesl intardal wtthedadyaand he i nventi on
is not intepnded to be limted to fhe particular forns .
i scl os EulMICHER f o gispRsemapait e ¢BBhey & il hody, Wherein
modi fi cati onshe efiglidR! @Rherad conlig@iddR b VeRpdidl IrabRly to
within the spirit and scope of the invention as
defi ned by t 8entacdrndiempl sppfeatefiaddaenms. WO
2009/ 126420 PCT/ US2009/037731 28 CLAIMS 1. A system
conprising: a back pressure valve, conprising:. a
body; aThleusgremdofspliadi i edraphghgtthetiheebdthereinthedinternal
friction menpber di sposed about the exterior of the, _
surfeRip! LihEPES ROMPHESS @i wifaight herieband ihe Hislipngueewer i radially

exp%ﬁtﬂ’é’tﬁ‘fﬁ [rh@%?%!i Mﬁo‘Pe contact an internal surface of a
ore. 2. e )

ystem of claim 1, conprising the bore,
wherein the internal surface of the bore conprises a

strai ght_ bore and the friction nenber is radially
exfanded PBroHEM Y Right'> BEEeIngineThROK GamBHises aragess and

the grscxiah;eﬁ@haeﬁ i&gj@gg@égqmﬁéiré@e%é recess and the

riction menber I sposed 1 n the recess. 4. The
system of claim3, wherein the recess conprises a
taQf.e'redThe system of claim 3, wherein the recess comprises a tapered
face angled relative to a longitudinal 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 [ongitudinal 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.



face angled relative to a |ongitudinal axis of the

whanpkiagssure valve and the friction nenber l?@ﬁﬁﬁhﬁﬁ@sﬂn
a conplenmentary tapered face. 5. The systemof ¢ a% m

4, wherein the friction nmerdger is configured to

expend radially in response to novenent along the

recess in a direction generally along the

| orflgi t udiheasysisinsofodiaimhd, baoiprismgsan cataradleeve dispdhed about

tem claim1, wherein the friction nenber
the%f%ﬁirgggheabo%\f‘ur ality of segnents 7. The system of
claiml1l, wherein the friction nenber conprises a C

ring. WD 2009/ 126420 PCT/US2009/ 037731 29 8. The _
sy$k em dihecpystam of glaipr3.swhgrein tbatmierspleeve igicanbigered to

ersBB g B LB L U e ST BN ot back

presngagabet he friction nmenber in a direction generally
along an axis of the back pressure valve. 10. The
systemof claim@8, conprising a seal, wherein the

i 1 oy sed, FERIER: bR FalaNRShA ing Pty slecve
is configurpdds smngagedhe eseallih. a Trectys genedly @l@igra longitudinal axis

comprising a |l ocking ring disposed about an upper
of ”ﬂf’ogg?ibﬁr%?%“f%é&%dy. 12. The system of claim 11,
wherein the locking ring is configured to secure the

friction menber in a radially expanded position. 13.
Thd 1systlde ifstemanfralaim totgpmpising adoskiap ringsgispesed about an

. r ortion of the body. 14. The system of
“PngﬁﬁmO%é%ﬁaﬁ@PQ?n the seal conprises a MEC seal or an
LS seal. 15. A system conprising: a back pressure

val ve, conprising: a body conprising a recess about
i t d2ext dheosystameplerlainnhel . rekerein the lgsiing §nars teppéigeed to

secd BeALidRFRAMHIASY falAlpahBed 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

wb bdgslib@agy menber di sposed in the recess, wher eﬂ’@r/ﬂgﬁwmsﬂsl
friction nenber conprises a conplenentary tapere
internal face WD 2009/ 126423p PCT/ US2009/ 037731 30
that abuts the tapered external face, and an external
friction face of the friction nenber conprises a
coar se t ext urtkat dgutsThe tagaredmd¢rnal fdae, Bhd athexiermal friction

the coarse texture, . c i Ses_one or pore

i ndent at i ons?a§‘$9FtF}?g"rr’E§%’? IREPET GAMpHISRS @ GRRSS; RXFR
coarse texture conprises teeth. 18. The system of

claim 15, wherein the coarse texture conprises a

coak ng. Theosyster efyclaiaimi b whierssimths coarssr igkiureraemprises one

or rﬁ&jecihfjé’ﬁ‘taﬂgﬂ?er is configured to expand the friction
nenber 1n a radial direction in response to an axi al

force. 20. The system of claim 15, wherein the back

pre urT valve is, configured to install in a strajght

borld: 21he gysiesi ehelawe dpy WoerRjn the paaIse Pyl camMpsgs teeth.

running tool, conprising: a stemconfigured to engage

a back pressure valve plunger of a back pressure

valhBe; dher eystesi oh clamf 1 juwbdrdin the gagesa téxiuke comprises a

f the back pressure valve; and a hydraulic port
Coa@Bﬂfigured to provide a fluid path to a conplenentary
hydraul i c port of the back pressure valve. 22. The
system of claim 21, conprising the back pressure
vallde, Tisepystemt ¢feclaiat R Spmeseinghe driotiore orgmrbereis configured

o o PR RIS A 34 LB 13 o

23. The system of claim 22, wherein the back pressure

val ve running tool is configured to hydraulically ]
pr &9sur 7€ skatephcK ploddsdbe Whgrgin the” back pressure valve is

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.



24. The systemof claim 21, wherein the back pressure

w& 2o¥8adebni ng  tool is configured to rotate tﬁ@l‘/{l%bmswsl
ring into a | ocked position. 25. A nmethod, conprisi

di sposi ng a back pressure v@l ve into a straight bore
and expanding a friction nenber of the back pressure
valve radially into contact with an internal surface
of dhe skheabygienbol elaime?2, Wikereirt thedbatk pl’@ésmr@&alve running

tool R0t BH B8 MuRBubal plRssiEF uiebden BRSRu Erface.
27. The nethod of claim 26, wherein urging the

friction menber axially conprises hédraul ically
| oz ng Tdie syatem ef elaie. 21zgvhernin fher back pressuse rvam running

tooRSERftEradb ROtelT ot D8 T TR kel BBl on. 25, A"
system corrprl Si ng a back pressure valve, conprising:
dy; | ed to the body; d t
éurpeﬂ‘ a'bo‘f Fglsfriﬁa gackeprgsgur:nva?vgngg a
boro?s posHIPh Bak bREsTPUIAVBIRR] S ERaBREBAI Aty of a

radi aI 'y "expan riction ne system
corgxpanding: aafrictiok eessur ef vied Vmmcke prassuse nglve aadially into

body; a va coupled to th and, WO 2009/ 126420
PCTI U82(98§}3(9§W§1 n &rﬁahﬂﬁﬁé %éhe&éf@égm&or%onpn se
any menbers configured to engage a conpl enentary

engagenent feature of a bore. 31. A system
%ﬁFI sifg: r@etbadkobrcé@lgw%s valheeginc erpandinggthea flictin ring

GW%EE o B8 4B Rt Tnet el a2y Blbriie v Suldie fees

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



tapered external face; a friction nmenber disposed in

wo BRoe/¥4Sf nal groove, wherein the friction megbehcn0e037731
conprises: a tapered internal face that is

conplenmentary to the tapersd external face; an

external friction ring face; an upper friction ring
face, and a lower friction ring face; an outer sleeve

di sposed about the exbeni dhabfdddre rmdyoamtisebeimeenembers

t he | ocki ng rinﬁ and t he fricti%?qﬂgrenber, and

conpri si ng a WRAYGIFOHAGS B FOMRCTPRLY Sngagement feature
friction negparpora Pl unger di sposed in the central

bore of the body; a |ocking ring conprising a slot and

di Sesed sysiem, campggingri or of the body; and a back

pres e r.unni n 00l .. conprising: a first body

po%tt?%#]k, pr\ég%%r i‘fsallll‘ﬁ%:co @'{Sé'.?gt hat protrudes along a

| ongi t uci badly @vinforiding e céntr&t bon*@oéb{d@fbkfﬁﬂhala%rcntOHe and a
e

conpl enentary hydraulic port that passes throug _
first body pyFtauWia BAd. thareins the piteinab droeveal ¢qnprises a

with the hy‘[’ée@éi'lebcenxi)é)rbhl fet he body of the back
a check va

pressure valv ve di sposed in the

hydr aul iac fripdioh; mént08ispaedd On REE/ £J3208H)/ §36v81 whddeid the
shoul der configured to transfer a | oad parallel to the

| ongi t udi nal 08 @P”&@écﬁ’m'ﬁeﬁbdy portion; and slots

configured to tragsfperdeiferi e gﬁ%gigyésagﬂgﬂte%ﬁté&% the

and internal protrusions of a secon 1on a
rotational torque aboutapdredlexternaiidcaeal axis of the
first  body porti %ﬂ;ex?gr%al 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;



the second body portion conprising the internal
wosRbAdShPNs and external protrusions confi g%cﬁlquéz‘aomswn
e

transter a rotational torque to the slot of 't
| ocking ring of the back prassure val ve.

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 vaive.



