1 STRAIGHT-BORE BACK PRESSURE VALVE CROSS REFERENCE TO RELATED
APPLICATION [0001]This application claims priority to U.S. Provisional Patent Application No.
61/043,580 Ve 128424ight-Bore Back Pressure Valve", filed on April 9, 2008 URHIEHOETAtrein
incorporated by reference in its entirety. BACKGRQUND [0002]This section is intended to introduce
the reader to various aspects of art that may be related to various aspects of the present invention,
which are described and/or claimed below. This discussion is believed to be helpful in providing the
reader with background information to facilitate a better understanding of the various aspects of the
present invention. Accordin@JRAIIGHT BOREIBACKPRESBEREMAIDWES are to be read in this
light, and not as admissions of prior art. [0003]As will be appreciated, oil and natural gas have a
profound effect on modern economies and societies. In order to meet the demand for such natural
resources, OROSS REFOERENEE iMG:REINTEBNARPLLGSTOONNEe and money in searching for and
extracting oil, natural gas, and other subterranean resources from the earth. Particularly, once a
desired re{00&H] is discoveseapipdiltatithectairscerioiritysle@dhB, Mibivigianal pratundtion systems are
employed tRpap?Fc%Tu%ﬁ"]ﬁ’o%ﬁ!?&ééhgsfﬁsé’h‘ﬁ%d‘%ﬁ% ﬁ?{% SAROBOLEP RRfer fil LQfphore
depending on' the location of a desired resource. Further, such systems generally intlude a wellhead
assembly tAatilsSugdd & whicicishereisomes poraies o letardaes émittieniinelyde 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, BAGKIG ROUNDENtS and tools are employed to provide for drilling, completion, and the

production of mineral resources. For , ,
[0002] This section is intended to introduce the reader to various aspects of

art that may be related to various aspects of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0003] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. In order to meet the demand for such natural
resources, numerous companies invest significant amounts of time and money in
searching for and extracting oil, natural gas, and other subterranean resources
from the earth. Particularly, once a desired resource is discovered below the
surface of the earth, drilling and production systems are employed to access and
extract the resource. These systems can be located onshore or offshore
depending on the location of a desired resource. Further, such systems
generally include a wellhead assembly that is used to extract the resource.
These wellhead assemblies include a wide variety of components and/or
conduits, such as various control lines, casings, valves, and the like, that are
conducive to drilling and/or extraction operations. In drilling and extraction
operations, in addition to wellheads, various components and tools are employed
to provide for drilling, completion, and the production of mineral resources. For



2 instance, during drilling and extraction operations seals and valves are often employed to regulate
pressures and/or fluid flow. [0004]A wellhead system often includes a tubing hanger or casing hanger
that is dispo¥&t2(ftHizo#e wellhead assembly and configured to secure tubMgrAHEWAL4IHY Huspended
in the well bore. In addition, the hanger generally reé;ulates pressures and provides a path for hydraulic
control fluid, chemical injections, or the like to be passed through the wellhead and into the well bore.
In such a system, a back pressure valve is often disposed in the hanger bore and/or a similar bore of
the wellheadlstihedyadkngsatitingalaadglegtdbtidroreper aliatic psesssiranc vhlweeelhoreffeem

manifesting through the wellhead. [0005]Typically,.the back pressure valve is provided separately from
the hanger%g}ﬁ)gqfelﬂ aﬁ%%uf?%r %Sﬁ%%%gﬂgloﬁﬁgﬁﬁﬂ

R¥ed in the wellhead assembly. In other
words, the ris pun he.well fal hy the. installatian of th ressure valve.
One resulting ch ||en%e‘”.%@m&e€ %#s%ﬁmg T@bﬁ%@%@e@s%r@@g\%eﬁéﬁcg%qe%qa%%%?ﬁ ck)}P%rll %ﬁntext of
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and advantdgel praasusessehitheweeitibargifrom manifesting through the wellhead.
[0005] Typically, the back pressure valve is provided separately from the
hanger, and is installed after the hanger has been landed in the wellhead
assembly. In other words, the hanger is run down to the wellhead, followed by
the installation of the back pressure valve. One resulting challenge includes
installing the back pressure valve into the hanger bore in context of high
pressures in the bore. Accordingly, installation of the back pressure valve may
include the use of several tools and a sequence of procedures to set and lock the
seal. Unfortunately, each of the sequential running procedures may consume a
significant amount of time and money. Further, securing the back pressure valve
generally includes complementary engagement features in the bore itself. The
bore typically includes shoulders, 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



become better understood when the following detailed description is read with 3 reference to the
accompanying figures in which like characters represent like parts throughout the figures, wherein:
[0007]FIG. M9 20p0ak4@fhgram that illustrates a mineral extraction system RCACEAHRABEMRAth an
embodiment of the present technique; [0008]FIG. 23is a block diagram that illustrates a back pressure
valve in accordance with an embodiment of the present technique; [0009]FIG. 3 is an exploded
cross-sectioned view of a back pressure valve

reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:

[0007] FIG. 1 is a block diagram that illustrates a mineral extraction system in
accordance with an embodiment of the present technique;

[0008] FIG. 2 is a block diagram that illustrates a back pressure valve in
accordance with an embodiment of the present technique;

[0009] FIG. 3 is an exploded cross-sectioned view of a back pressure valve
system in accordance with an embodiment of the present technique; and

[0010] FIG. 4A-4E are cross-sectioned views of the back pressure valve
system in accordance with embodiments of the present technique.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0011] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
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,”



system in accordance with an embodiment of the present technique; and [0010]FIG. 4A-4E are
cross-sectioned views of the back pressure valve system in accordance with embodiments of the
present tecHO208¥ 2| ED DESCRIPTION OF SPECIFIC EMBODIMENTTS/[5390%0%&3dr more
specific embodiments of the present invention will be described below. These described embodiments
are only exemplary of the present invention. Additionally, in an effort to provide a concise description
of these exemplary embodiments, all features of an actual implementation may not be described in the
specificatioablh w0 ulddieva b radiatadation ¢ ¢ etk tgrmenisohaages fioh eatvahiepdeneotation, as

in any engineering or design project, numerous. imple tation-specific decisions must be made to
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elements. Theatemaetabrbplisingteididoliingd’ ambusiviagtsaircinthdebaokprieshuse/yaing mean

that there iy g AQUtNRh RIAMHY LR bEIS 1SRG 6 REiR M a0y Balhe prosQlrdoP”

"bottom,"
valve is installed into a portion of a bore that does not include engagement

features to secure the back pressure valve in the bore. Accordingly, the back
pressure valve is secured against the generally smooth/flat walls of the bore, as
opposed to grooves, shoulders, or similar features that are typically employed to
secure a back pressure valve, or a similar valve, in a bore. As a result, the
exemplary back pressure valve may be inserted into a large variety of tubing
hangers with varying bore profiles. In certain embodiments, the back pressure
valve includes a friction member that is expanded radially to secure the back
pressure valve into the bore. In some embodiments, the friction member is
moved longitudinally via hydraulic pressure exerted on an outer sleeve, and/or
secured in a locked position via a locking ring that is rotated into position to block
the outer sleeve in position when the hydraulic pressure is reduced. Before
discussing embodiments of the system in detail, it may be beneficial to discuss a

system that may employ such a back pressure valve.

[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.



4 "above," "below," and variations of these terms is made for convenience, but does not require any
particular orientation of the components. [0013]Certain exemplary embodiments of the present
technique iYR &Y B4mM and method that each addresses one or more dTGRATEHEIE3Thtioned
inadequacies of conventional sealing systems and $1ethods. As explained in greater detail below, the
disclosed embodiments include a back pressure valve that can be installed into a straight bore. More
specifically, the back pressure valve is installed into a portion of a bore that does not include
engageme[00¢aiuresTinesealiitcst: babki® egusealigliedindies otargscaidciagdy, hiod hak gressure

valve is secured against the generally s th/flat, walls of the_bore oppose rooves, shoulders,
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[0014]FIG. 1 is blocl}dia ram that illustrates a min raction system 10 including,a back
pressure VAR SE0 1 el LS B ot G e Ry e AR e
mineral extrgdiamsysitem 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.
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coupled to a mineral deposit 14 via a we herein t includes a wellhead hub I8 and a

well-bore 28MizoioIB)Ehdheeitedideadl 30gansatllyincbistsskotinge dalvest@ncubaaist ibat
route produced minerals from the mineral deposit 14, provides for regulating
pressure in the well 16, and provides for the injection of chemicals into the well
bore 20 (down-hole). For example, in the illustrated embodiment, the wellhead
13 includes what is colloquially referred to as a christmas tree 22 (hereinafter, a
tree), a tubing spool 24, and a hanger 26 (e.g., a tubing hanger or a casing
hanger). The system 10 may include other devices that are coupled to the
wellhead 13, and devices that are used to assemble and control various
components of the wellhead 13. For example, in the illustrated embodiment, the
system 10 includes 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



disposed at the termination of the well bore 20. The wellhead hub 18 provides for the connection of the
wellhead 13 to the well 16. In some embodiments, the wellhead 13 includes a connector that is
coupled to AdAPERERPary connector of the wellhead hub 18. For examplBCHGREGMIGHIment, the
wellhead hub 18 includes a DWHC (Deep Water High Capacity) hub manufactured by Cameron,
headquartered in Houston, Texas, and the wellhead 13 includes a complementary collet connector
(e.g., a DWHC connector), also manufactured by Cameron. [0016]The wellhead 13 typically includes

multiple compbnestspitdeturts) audrrwjﬂaeeiaséwtiﬁ:erscﬁrtdcﬂsr(di@onmastm@emyithtmmwelI 16. In
some embodi the Wel head 13 generall |nclu eS, v d se at route produced
minerals fror%r'?r‘re8 ‘riflneerlgieaceic?c?sﬁ’flﬁa p%'\? ac Sup%’ %'%re sufé’slﬁ(f Ve'r{/v@ﬂﬁ?[g %n% i)ﬁ%) ides for
the injectiolikef cRanthexlsrmitethls mtmmmzmddnme-hvééﬁ Baegxamiplanch niaduithl siyadedire

embodiment, the eIIheapat13 mca;des what is ﬁol og Q%y ferre to as ?hCh{IStI’TE\E free
e.
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the well 16,[8%(1‘1( rth (#ér gelgacln other embodiments, such as surface systems, the tool 28 may
include a deV|ce § er andl} owered into the wellhead 13 via a crane or other supporting
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includes a tree bore e tree bore 32 provides for completion an orkover procedures, such as
the insertic?PETRODRN(S. 4, heneghilrr S6hHed MeSWERAS rm@arqb@n@fa@h%rmezmehﬂdﬁetmto the
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gas) are generally regulated and routed via t may be coupled to a

jumper or d|ﬂ§mt@thmﬁstubm9aﬁm@ atfeincidpsnbstdubing aeepheitoldd AcEbaiitdiindn such an
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tree 22 before being routed to s |pp| r storage facilities. [0018]The tubing spool 24 provides a base
for the wellped 32 andiibeanell 16. Thus, the tubing spool bore 34 provides access to the

well bore 20 for various completion procedures, worker procedures, and the like.
For example, components can be run down to the wellhead 13 and disposed in
the tubing spool bore 34 to seal-off the well bore 20, to inject chemicals down-
hole, to suspend tools down-hole, and/or to retrieve tools from down-hole.

[0019] As will be appreciated, the well bore 20 may contain elevated
pressures. For instance, 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



intermediate connection between the wellhead hub 18 and the tree 22. Typically, the tubing spool 24
(also referred to as a tubing head) is one of many components in a modular subsea or surface mineral
extraction sYs&eH02026@0 are run from an offshore vessel and/or a surface RSTASHN/SYEE-EM. As
illustrated, the tubing spool 24 includes the tubing spool bore 34. The tubing spool bore 34 connects
(e.g., enables fluid communication between) the tree bore 32 and the well 16. Thus, the tubing spool
bore 34 provides access to the well bore 20 for various completion procedures, worker procedures,
and the likdargeexzénielutzapaenigeahde réd dhen déattrelwatineaghl Shandatisgposédhie the tubing

spool bore 34 to segl-off the well hore 2Q, to inject chemicals, dgwn-hole, to suspend tools down-hole,
o or o TR e R R R T B S et 38 At
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well bore 2 d 10 provide a for hydraulic control fluid, chemical injections, and the like. The 7
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hanger 26 rfgu esa ange}N ore 38 that extends through the center of the hanger 26, and that is in

fluid commyaisation vyt ' I t 0 . Unf AR
unregulate ,pﬁrg sur&?ﬂ%&%ﬁ%@ﬁg%%ggﬁa%%m eeﬁ#?%u%igﬁ%g%]eﬁét}agﬁ %.C (r:]ceérredingly, the
back pressingialigdeBRRG hangerien, wagesimitiar insiaivm heforeriber gl Lisdgatateche
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the hanger;28 |s:;nst i : : i ed iRt hanger
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pressure valve 12, pressure in the well bore 20 may exert a force (e.g., a backpressure) on the lower

portion of tRESBaEkEpteshigreneiiveore. hfEainasly, thédseekifdss redrripoeEd DR tiiculty of
installing the hack PresTUSE MALVBddk Fgés?ﬁ?r@%w@% backpRSEYEaEY [RSIH4BRIAsta|ption of the

back pressure valve 12. Although typical embodiments of the hanger bore 38 include shoulders,

grooves, noigldsctrasmilae feidicrely whinstalbpgibe dagkpeitssidreMmakedek dresexemplie 12, in
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38 that is a straight bore. Accordingly, the system and methods discussed in greater detail below
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diagram that illustrates an embodiment of the bac
valve 12, in embodiments of the system 10, the back pressure valve 12 is
disposed in a portion of the hanger bore 38 that is a straight 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.



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 sleeveVb2¥6Ek430g 48, a plunger 50, and a seal 52. 8 [0022]The bBTAF N IS4 straight
bore (e.g., a full-bore). A straight bore can be defingd as a bore having an internal diameter including
generally constant or uniform surfaces that do not include engagement/retention features such as
shoulders, grooves, notches, or the like. For example, in some embodiments, the internal surface of
the bore inf00@23 strdipbt lowriad (valld ublesaaestyeiygraby ralalpl ta lebgra)dinlstrdigbf thwrdoore. In

some embodirrk(iang ﬁp}e(%gre 4 ipcIHd\%S a#r?ri}ﬁgarlfl;y F&Iindri arl Itg]oqe Iormeglnfr?al casirr]1 : tn bing, or a
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where the BEN 1 |5 scaledl fns emodiment, i sudh an, smbodiment, sther partions ofghe bore
40 may include engagement features that are configlired for secufing other valves and tools, for
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include engfadengtht/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.J00RSkasd ththeseificient of fietdiil eetviee nodre ifte rita siafabe afahe Hsreatrand

complemeiAnt{eqiErs Al IHRY drfnlAnatet ek hamacdiensuiare daclies

polishing, smadothing, or otherwise preparing the surface for contact preSsure valve 12.
but not all of its length. For example, the bore 40 is straight at least in the portion

of the bore 40 where the BPV 12 is seated, in one embodiment. In such an
embodiment, other portions of the bore 40 may include engagement features that

are configured for securing other valves and tools, for instance.

[0024] The surface of the bore 40 generally does not include any significant
physical features or preparation, in some embodiments. For example, in one
embodiment, the bore 40 includes a smooth unfinished surface. This includes
the standard finish of the body that forms the bore 40, such 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.



9 [0025]In the illustrated embodiment, the bore 40 includes a longitudinal axis 54 running the length of
the bore 40. In operation, the BPV 12 is located along the longitudinal axis 54 and regulates pressures
between anWRFEPHBE Portion 56 and a lower bore portion 58. The upper FSEBRIIEL, a
downstream and bore portion) 56 includes a portion, of the bore 40 toward an upper end of the
wellhead 13 and the lower bore portion (e.g., a downstream bore portion) 58 includes a portion of the
bore 40 that is on an opposite end of the well-head 13. For example, the lower bore portion 58
includes ari(mﬁs]axpdaemanhibetrhitedeelliﬂeotibnmﬂmeavbmme 20chuaéerdhiemgingiadalepasit 14, in

certain e diments. O 6 T 4 BPV 12 include NHRPErS end 60 downstream
end), a Iov\ib’e(z-rl eﬁdné'}g(i gﬁ%“ﬁéf unger O Y¢S a@gnaﬁ&ea recess é% %%%(%8? "Yhd 60 of
the body 4r2ngelna@tlydmakpmrsedétcaadd@nﬂatmeprppeu s dehvien 26 wbeerinsiadiqrbrBonilarly, the

lower end %% of the t?odgrggnerallﬁlr IS exppsed to and j\)ces the owe bore pé)rtlon 58, Accoodlngly,

when inst (]a tﬁlealower en 12is e%?dj e pr'ggs assoma]ted er{n e lower

bore portiobds8. Jirtisa p S sucksdypiaappiiticiudé tire dsore sAbotoviaednaetl bippe? @ riteomtheral deposit
14, fluids and ase %egtneéi g}fwrb hole,and the like. 'e(he presaures enera(%){act an theI er end 62

in the direchgn gﬁ e arrows Sl B Oerthopnp Fibre portlo ]el' € p'lanb ore 64

includes a inotedbatae pietids tbfdihg IbﬂTe Ko dtabfsttom tmdy)padsitmelﬁpwf 18e edlfleaget hore 64

generally ifslylon B ot A8 PPN A gress e Repieeh s Boec b arign 2aand the

lower bore portlo or examp opened {e.g., not occlu gases on either side
of the BPVdir2ctonfloof bwk amelllkhmlneto 2fairaadicx bdianoadwpratsd@betweefh the uppeaibore portion
56 and theé%% br%renportlon 58. This may be particularly useful during installation and removal of the
BPV 12 wh e pressure is balanced to enable moving of the BPV 12 within the bore 40 and along

R T S T e U ol
occludes tglOWORIrRAMENAina lower end 62 (e.g., upstream end), a plunger bore 64, and a
recess 66. The upper end 60 of the body 42 generally is exposed to and faces
the upper bore portion 56 when installed. Similarly, the lower end 62 of the body
generally is exposed to and faces the lower bore portion 58. Accordingly, when
installed, the lower end of the BPV 12 is exposed to the pressures associated
with the lower bore portion 58. These pressures typically include pressures from
the well bore 20, the mineral deposit 14, fluids and gases injected down-hole and
the like. The pressures generally act on the lower end 62 in the direction of the
arrows 68 (e.g., toward the upper bore portion 56).

[0027] The plunger bore 64 includes a bore that extends through the length of
the body 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



10 a pressure differential between the upper bore portion 56 and the lower bore portion 58. More
specifically, in an embodiment in which the plunger 50 includes a unilateral check valve, the BPV 12 is
typically corN@A¥/138%8hin an elevated pressure in the lower bore portion BgI/ifFP8IAR37Aéntioned
briefly above, the plunger 50 is typically employed 19 regulate the flow of fluids and gases through the
BPV 12. More specifically, the plunger 50 includes an open position and a closed position in certain
embodiments. For example, in one embodiment, the plunger 50 includes a sealing portion (e.g., a bell)
that is configpred sorendidigeentiahipddwenatcseqper hofacpatiteatbeandhthpluoger e 64. In a

closed position, the sealjng portion. of the. plunger 50 engages the sealing surfacel/feature in the
plunger boP¥ gﬁ) ?o%og(icw égett?eo %ﬁ?ﬁ l}ryb(')ﬁr)eag% TnBSHE' openr? glo\é\f |'c§:r%11, Eh%%@é]ﬁ’\%%ﬁt’%%{%q%e plunger
50 is urgedil acaltzie @valhidobnv dheesdladiigPvirtace df theaplungefitoredory, thtarbyrestdlmgduid and
gases to pass throu%lthlglvl\Jlgggr bore r6t4 C§ tain embodiments of the plunger 50 and the plunger

0

bore 64 ar® digRHSEEd N MOTE dEtar BElow Wi ‘regard to FIGS. 3 and 4A-4E. [0029]The recess 66

[y i j [ i | syf 7Q Qf 1k 4
embodimeRiORe recss MG R B TR e IR AU 0 18 AR Bl e
70 of the brefulel thetflomenilfbddacans, gaseedbss @ihitittubés/ohe. omwésepﬁméwmsed
sections ahder exiPribileced0 bl hadyan de Mukaled Spliment, Be gress 66

includes a groove that extends around the circumference of t at includes an upper
face 72, a BWeodhwe s anf aih éxamelEeiade PeeTambndimarthcthzophulgesssih iachidde.@, a taper)

lative t ituclie is.54, ] il : ' E | ' 76
incudes = ST BElEh ey LB WAL LB, Bt e e e
includes a &agérgliauitaee ppoxieaitsenia |dhe g #a baktttiowsr end@seds pasitioty 2aee.g., a
conical seclionialhphRgy 4Pie AiRauess hrddeinaldiasedinl e aanerd sl leases i

diameter fromt pper fa 2 to the Tower face 74. Thus, the inte > oriented at an angle
78 relative poitrgelongit Gih 40 HesIBde ARGPHISgRsIeer 641 HcRNcPRRAMNSHION, the aggliegs may

include any,analg %‘r"E@B‘?Fﬁ’ﬁo&éﬁpéﬁdﬂé‘%JBLSJZIBE%W%WQEW%mWe%@QﬁH‘@é ARG EsRbRdiment, the
angle 78 is between about 5 degrees and™10 degrees. However, in other embodiments, the angle 78
may be gredtsnaeaRceot 1 thesepyeensiiling flidd abcugssesgiecRastittiorghhidighelnogsdithe recess

66 is definggl ky ge distangs BRINEEMLIRSRPRREPRIA A EINSIEWRE Bt dér bore 64 are
discussed in more detail below with regard to FIGS. 3 and 4A-4E.

[0029] The recess 66 generally includes one or more indentations in an
external surface 70 of the body 42. In one embodiment, the recess 66 includes a
single groove about an external surface (e.g., circumference) 70 of the body 42.
In other embodiments, the recess 66 includes one or more separate recessed
sections about the external surface 70 of the body 42. In the illustrated
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



[0030]The friction member 44 generally includes one or more devices that are employed to secure the
BPV 12 to the bore 40. More specifically, in some embodiments, the friction member 44 includes one
or more meMBPEYdZ38sed in more detail below) that are expanded in a RETA RRMBTdtection to
contact the walls of the bore 40, thereby securing BPV 12 to the bore 40. In certain embodiments,
an outer surface (e.g., friction surface) of the friction member 44 directly contacts a straight portion of
the bore 40, thereby securing the BPV 12 in the bore without the aid of any engagement/retention
features, syobatsrsthenalid s ogrothe snmyidcigsnaytirelikde Q0B Hivg b eilitsstatéx exmdingnt, the
friction menP]ber 44.includes a fric%izpn fgce 8())(, an ilnternal face 82 an u%%?rrﬁﬁce 84 Ian%a lower face
86. The up S ffarl' 'Y %%Wg\%r Ace 86'af® SFB%%a{re] t?lre]eur?r%] ?g(':ren a delo%/neq fads 7'1?,
respectivelpetwéan revess H 6 agibesbhacly 4Q.degdegsctadowdve|lirstoited emibodiments atheight 88
(e.g., the dgsrgarcg etvgleeg ether Al (rartﬁ%cne 4Oar[1q Huaelo%ersfacrel e83§% f éhe alf[glgﬂ?% ragmrté%r 44 is less
than the helgﬁ 4O TR reGedS 8L ACSHr mgH/, in oneembodimen , A HTRON MemBer 44 is
capable of Footheg langeighhaly (¢.ghearecesth & ngitdelinatialkis 6% dikitivedolibbvese b6 and the
body 42 of the Bl?élcé%ioaO?pZMh i@vter?gl éaﬁ: 82 generally includes a profile that is complementary
to the profiPeDBF{he nténal face 72 o?fhe%ody'42. In the illustrated embodiment, for example, the
internal fa f the-friction.: rﬂ%q{; incju IS. comp ry,jothe.t (angle
78) of the mgﬁgl fagaF%G?Fert I(r)@rtk:?er Wor%ésr, rtlﬁz({e %‘%ﬁﬁéﬁ?ai@%l%%e@% pro il(§ F(%a}éé%l%egt?ﬁgeases in
diameter frera gplppedfiiresaire the | BRdf fitdostherbovediiyly Marenspegibioaityeint, sdmgment of
the 12 fricgj 44,in a.langitudi irecti longitudingl axi tive to the
porly 42 ant e o0 e A TALBoh TP ATt LoiTor et (o s
example, ifnamerabdelialchelanerthaicafitceapandethén 44 igdsdaranpeikiinacdanetopgtaste 72 of
the recess r 0 of the r ricti e expands

B 3@@8@ Ly doe {H%/r%;byi%%dqlﬁuﬂés'fe}%m% ErdhRd idiNB: W}P%Efﬁéuﬂ

radially in ti]e irection of the arrows 90. S dISCUSS , the urging force to displace the friction
member 4£EHPEESiEdEN GolaTwadase tie drictitiioneawstacel efgherdicting cuesneseds 46) or

upward on 4g BeoY -G a r%lgarmlip'f?grﬁ‘dﬁ cﬂ%’?%‘%ﬁt}ﬁ%'%%h%’?@b%%cﬁl‘ﬁw@%é EPyin sgHain

embodiments. In"one embo r ce may be applied in the opp Irection to urge the friction
member 44hgoenel witho uichardichef @nyesrigegapentirelestessieaturas usyehrastabagidaiémber
inward, in @ dirgetion oppasite theafaws 90. Further, it will be appreciated that although the illustrated
embodime tiqunclud’es urging’?%e fr‘??:tliori member downward (e.g., toward the lower face 74 and toward

the lower DpygsrgriomARLIN G3PaRY B BEIIMEREMBaTiEdRIMeniber aahaditmests fckisle a similar

configuration wherein urging the friction member 44 in an upward direction exgands the friction
member 443¢R1i&fly atoinésAaabiaceh8dapsr vaprahdaettdednd choWRIbLERAMERt sUBE Wk ehe

diameter ISIOSUPIRITNRITALPRY lReeLE AU 1PReEDAG ARASTa A IBNmacbelgwer face

74. In any of the embodiments, expanding the friction member 44 causes the friction face 80 of the
friction meAFSOLEHMR boRtaEIRNECHREMALSINABE IQHY e 4b5 depicted in the illustrated

embodiment, a height 88 (e.g., the distance between the upper face 84 and the
lower face 86) of the friction member 44 is less than the height 79 of the recess
66. Accordingly, in one embodiment, the friction member 44 is 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



[0033]The friction face 80 includes the face located on the outside of the friction member 44.
Generally, the friction face 80 contacts the walls of the bore 40 when the friction member 44 is
expanded i1 Hiteetion, represented by the arrows 90. In certain emB&dRENY/BE Jliction face
80 includes one or more surface features conducivg,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. Féretiamplemibesrietémbddingenditia dictttiofa@e R0 amhgdite dauginsdifialsixid Be coarse

finish is provided by scoring, or sanding,the frictionface 80, in. one embodiment. In 13 another
embodimelt TS ShILE G ApAOVIALE L SoRiRg Fa AN e 6b VI oErh SR Whcerial. For
example, thedrutiaofce8aciiliges & ooakzymde, natanaldmabodimdmrdviese thheidlietsthan the
hardness athesurfage o] e, bare 40, dn. A embodinent, 0934l ether embodiments, the surface
features inCIUde RdEntations Ana/or patterns OFintentations i the Heton tace BO AN onegembodiment,

the friction tawar80 tinellowsra falcealiy of glemvesdsat f6yvite |brictize dhaeezscof Mgle soafads contact

forces Wherr}11 éh‘éﬁ fricgiwené?rm cler 48 iﬁ}eex Flrggv%dggdig‘ll%yia Ié%StS %he dsgrfg\clzve fther bHreféO.eThese
localized aréas o¥1!orce eha e?lqe riction member 44 O%I € nﬂo t‘:ﬁe intericr o?tHegb(%e 1{8 For

example, incoxésplabe dinee fricthoe imdentaso rEifaan roepamdted domne afdteathtfe0BEjlimsome

cmbodimelfelie S50 550 BE s A il meh s praple o

embodime ction includes an unfinished or urface.” I’ such a diment,
the increase ssuntacicling bretivedovies &icti6R falcth8lbady 48 ,sorfaréad dathatenthiwovides the

friction to s&ggr%m&féil%igﬁt,n}%%%erm%yagg tgﬁpﬁgcy i]nztﬁ?ethgplﬁ%rsﬁtg'odirection to urge the
friction member 44 upward (e.g., toward the upper face 72 of the recess 66 and
urge the friction member inward, in a direction opposite the arrows 90. Further, it
will be appreciated that although the illustrated embodiment includes urging the
friction member downward (e.g., toward the lower face 74 and toward the lower
bore portion 58) to expand the friction member radially, other embodiments
include a similar configuration wherein urging the friction member 44 in an
upward direction expands the friction member 44 radially. For example, the taper
can be reversed in one embodiment such that the diameter is larger proximate
the upper face 72 of the recess 66 and smaller proximate the lower face 74. In
any of the embodiments, expanding the friction member 44 causes the friction

face 80 of the friction member 44 to contact the internal surface of the bore 40.

[0033] The friction face 80 includes the face located on the outside of the
friction member 44. Generally, 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



[0036]The friction face 80, in some embodiments, includes any combination of the surface features
discussed above. For example, in one embodiment, the friction face 80 includes teeth like features in
one region, WAHWStR 6% h in other regions, and a coating over at least a pBeidHBPHEFEGlons. In
another embodiment, the friction face 80 includes §ombination 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 inchmitksexr profiedinaens, simeileodosb dimisifiie pFdvelbdreydOo&iim e xiaenfoletiom thaxdl@Strated
embodiment, the profile af the friction face 80 includes a.surface that s in generally parallel fo the
curtace of HE LR TP LGP IGERe, tHe S LEL o T L e R R PR Shortion that
is parallel ta thetkngituaiivad axisabdn@sg. irafirdiicas gwartbe. hARS8Pr Hbdraidaceemtier 44 is
formed from one, gr more deviggaimat gre capable of being expanded radially, as discussed above. In

bqgre 40, inone € 2) ) )
some embo8|ment’s,nthe ?nc%n memBer 44 includes one or more rings, one or more segments, one or

locki , ination f ' ' icy ber 44
incluces a B0a thal o SR R R s o
or more segaﬁ@ﬁtﬁakﬁﬁgdwmdliengrimalnaréicﬁmﬁda@j 86.cdntmar@r§nm_fiimot,tﬁbeofrieti¢@. In such
embodiments. i ees,08 mayiichide & QipgNehahextapdsatond iy ieLECeOf fog body 42

In another embodiment, the friction me Includes one or mor Ing segments that are
positioned $uidaecocontastriressew BB athsutribéoriroignibarnéé ds Fxpaxaep i dinbnagaimsidiment,

the segmepts g, isRose(abaY 2 391014 LAQVERIQIDING IEJESASR. A6, l0ARar e phaginent. the

recess 66 includes a plurality of separate indentations that are configured to accept one or more of the
segments o8RG thé4rittiohiieiniserthe. FieeandblehthdoigictHomdrabeexemplrntedoioem several

seaments Uk ehloMEd B AN AMNIGHN IR CRURIRA IR Bholags embodmen, he

segments are coupled to one anot a common mem or example, in one embodiment, the

friction ringd@BEludes ahialsSRERIISIOURISELI AEETBHIRAINGeY WilbRRERRJEFiated that

the friction member 44 may includes any mechanism or device configured to expand radially to provide
a securingAfietien soreetbetiEanahe B \eX2MaRK ainiveen ardRericeest tibe distiom [8689%Phe outer

sleeve 46 geaGERlY BRlUGdSR-AHBY CBORRHENISMHEEE.  In such an embodiment, the
increased contact area between the friction face 80 and the surface of the bore
40 provides the friction to secure the friction member 44 and the BPV 12 to the
bore 40.

[0036] The friction face 80, in some embodiments, includes any combination
of the surface features discussed above. For example, in one embodiment, the
friction face 80 includes teeth like features in one region, a smooth finish in other
regions, and a coating over at least a portion of the regions. In another
embodiment, the friction face 80 includes a combination 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).



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 W WiBe4Hember 44 to expand radially. For example, in the RGP EAHGiment,
urging the outer sleeve 46 in the direction of arrow§4€)2 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. Altl{00@Blthe dhteifsttieve dénstocatédsbmvedddrisictionenemiperd4evites thatlestrated
embodiment allg?r a¥ heast a partion %f t%? qpter sI§eve 46%§1a§ be Iocfated below the friction member
44 in othercgr%% qiRentE &t g%lr%% e I A e ABSUTMEMSRIKER 'ah aliZP0EGY' 889\'/@%n %o the lower
face 86 of the friction member 44, iatledstapertiomofdringsiarsaavmonaysbgriamaiedhelow the
fiction memast 44186 Sxample. asdisgiissagnreater deiall belo wiin fedarg jo FIGS, S-and
4A-4E, a porﬂon thwegou?eqr 31865 A8 [GEREd Belsw the Friction Inember 42 1o provide aforce in
the directicdheffactemmsradridendd! eértblediestianGyrergbitiad 4stpositivactraditlly récesot®@r dmbodiment,
for example, i cmbadiment p which.the (aper in teverssd, the.axia forge in e ecianf the
arrows 94 IS employe & expari Refriction menber 42 radieﬂfy. T&g%eﬁ LB 1618 provided by the
outer sleevbds gememtbégurgdyoreoniatidtmgunfacenefahib bdirmetiis. IRosetaempleoditheoigh not
depicted inflG2.85 dscissed i reaterdeiol heluyitndeanid (0,6, and 4a-4F e BPV 12
includes a hydraulic port thatterminates irf a chamber proximate the oufer sleeve 46 such that
energizing tleehyidalic ortheardechibodimeaketie diotiom anaehweu s stextvdettdnaher dirtention of the
arrows 92, therehy ding t ia). loadin he frictio er 44 er éjim S may
include sin%%%?r('ﬁoamsgergﬁga |ng.qu%%x§)%dﬁllté%ﬁlg%1n® e?ﬁ%oglrm@n@t, thrg%%%gélggggé) Lfg ﬁ?réeaded to
the body 42irsusifehencetatidroofckepier islasve degedienatas the seigirferde ar¢hdisihestion of the
aIrows 92-4%86?5@%&@8@5‘%1&%%&&9‘?é’c%%@%?f|R“§%fr‘%f"e?n‘l%8ﬂ#ej@}%ﬁ1é%ﬁe"s%“0“ of the
friction member 44, InTertain embodiménts. In"oné embodiment, the lock ring 48’ is positioned against
the outer s rchgias lHqolkithli ofessapacate 46cdentatinog ibal prarcb(diguradihe apgepiiterdirection of
the arrows le, rﬂﬁ‘?ﬁii- ent. t r is threa t y.42 such that
rotation of the ogc%r?r)l)f;{ﬁé) u%rggrsﬁ t%%%oc ingqu%ngR gor}vﬁr%\?v%ﬁd I?eggrﬁgér?t#é 'diﬂ(f(c:gtrio%}gﬁﬁgéd artrﬁ)%vs 96),
and towardrihticsuteesioered4ois! icinst doemisevienahgape vl ringt 48 ¢snotéalned immrgnent via a
hydraulic arr Nt simil - iISGUS ith: d tE I cordingly,
the ook i) B B e o e R S oreby
securing the quter anasherdByiraagonsition. member. For example, in one embodiment, the

friction ring 44 includes a plurality of segments coupled to a common ring. It will
be appreciated that the friction member 44 may includes any mechanism or
device configured to expand radially to provide a securing/friction force between

the BPV 12 and an internal surface of the bore 40.

[0039] The outer sleeve 46 generally includes a device or mechanism 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



16 one embodiment, the outer sleeve 46 is secured in a locked position (e.g., a position holding the
friction member 44 in the radially expanded position), for instance. In one embodiment, hydraulic
pressure is BRAWER @ Urge the outer sleeve 46 into engagement with theBEETIGRWEPRBEL 44. The
lock ring 48 is rotated until it is proximate or abutting the outer sleeve 46, and the hydraulic pressure is
released. With the hydraulic pressure is released, the outer sleeve 46 is blocked from moving a
significant longitudinal distance by the lock ring 48. Thus, the friction member 44 is held in position
(e.g., an exmmtcwéquWiMMeaium’r ateleasda aodtibe kfckhenguiér [§16428MSomeeimdodiments,

the BPV 1% %%l %%) rc addltlonrgtl seals thl block/h#w%te he oessures k?etween the lower
bore portlor? & ?he u per b portio O iRSIEh & filligerated &0 ﬁtent the BPV 12
includes a ee&kﬁﬂrdmptowﬁértmea/meamahmbddnﬁ 4z et dhetintben i werféameco8theflibie #Hidtionone

embodiment ths seal 52 nFIud O%Chamgjb%r gUter seal. In anot etmg dlment the seal 52

Jolg] VE ma
includes an (Sa stomer Seal o Similal ea [8 he sea , IN some em s % compressed

within a regittidretwiesntibe H6dy H@raeﬂainmls;rmmcs‘dhmbdremwmmhmle beidxlme widistrated
embodiment, the agﬁi%ﬂé glsp%s%g‘ ngrgtt atltéatrperfe%surf ce 9% fthgé)odyoéZtg e mternal
0 't

surface of {ﬁg ore 4 re specmca Y, apere sura includés a diaméter mcreases
proximate the liviotoremicdbefrtdd bhogyehddéectodiegly, thegmgeﬂt@eeeaﬂ a2awmsd tbeelnatltde end 62

and into e ent wi t f 8 ur | t n of s 100)
compressgg %Qf%%g%a\rﬁ%%tggsr 2%%% %eﬁ;\f\gecﬁn é]a % e?é ace F%FHE%Z In eﬁng s‘g’;:Jr‘%[H’c8 ‘gdf the bore
40. In the dbatedhpositimentte wmblt’bmmdapmsm fevdrsedl, ttiet bioek&oficédsahe giressidrowf passing

the BPV 1%%(% élNré %rleggmgponé%wfp :@gg %e%tegn%% emh (rjtg P) is u_rged _in the direction

of the arrow to compress sea the s or exam althoug depicted in FIG. 2, as

discussed gy deralyiLh R bIB G ) A s B RER o Fyloeve 46

includesa xtenhsion
loading in some embodiments. For example, although not depicted in FIG. 3, as

discussed in greater detail below with regard to FIGS. 3 and 4A-4E, the BPV 12
includes a hydraulic port that terminates in a chamber proximate the outer sleeve
46 such that energizing the hydraulic port and chamber exerts a force on the
outer sleeve 46 in the direction of the arrows 92, thereby providing the axial
loading on the friction member 44. Other embodiments may include similar
forms of loading. For example, in one embodiment, the outer sleeve 46 is
threaded to the body 42, such that rotation of the outer sleeve 46 generates the

axial force in the direction of the arrows 92.

[0041] The lock ring 48 secures the position of outer sleeve 46 and, thus, the
position of the friction member 44, in certain 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



17 protrudes below the friction member 44 and into contact with the seal 52. Accordingly, the outer
sleeve 46 is urged in the direction of the arrows 92 to seat the seal 52, in one embodiment. Further, as
is discussedVS&PINP/ 13643k embodiment, the outer sleeve 46 includes a win@&6W/ 8BRMMUAT Hovement of
the outer sleeve 46 in the direction of the arrow 92, first, seats the seal 52, and, second, urges the
friction member 44 into radial expansion. [0045]Further, as discussed in detail with regard to FIGS. 3
and 4A-4E, the BPV 12 is disposed (e.g., run) into position within the bore and/or installed via one or
more runnipggosisbdtiinecsie tifecalytein ste&am éﬁtlimrﬁemmeoa inurEnilngked| posjties t(cetge apper end
60 of the BPV 3.2 torPr vide pe atlgn of the dur |n?;tallftt|or)} and retrieval, a other
t

operationsPES xam ngs ?sc 88 be?o runnrng t olra r?e %‘r’u#& 38% an bp n position,
runs the BiétaAc¢e.thim dnfmredribodtmenprbycdiesrIiwcxmbumesmtoy@aguga@e ingtengbreve 46 to
seat the se |52 a rac{rallé{ and zt{%,F fri tl%u ﬁln(} er 44 |nt8 coztj\ct %th he bare 4 rotates the

lock ring 4§“t% ¥Butthéd Guterd eases Ir%rﬂh[:nSressure urges the p ung%r IRto a

closed posmdm.ealndrdrlscbrmexcwltsalfefromahetmfg\/tﬂlé loefiare deang o4& aated fhﬂnhymmaire 40.

[OO46]AIthou h the 2, Previou is e emb diments include aper, tion of the frict ember 44 as
relying on r%ngglf‘udmaﬁ &8&9%‘?0\/5 Eilvra thé/(81 l?tefsleeevsgﬂ@ {Re 1o F Sr‘ia’r(l% Egze the d?/ it is
worth notrn@thmhmelsedrﬁr@ntmgmngha EQMfibapthtgamﬂ)nalrgthatt@fbgztm rtme:kmlnreng%&nto an

expanded pgs mple m ) ressur bor 58 acts on
the lower ei?n%du 20 ?g%]y Smtgﬁ? Q% %ﬁ%%éﬁ’mo%%%r 2]prc(?)j{/rlgzzl Séﬁ\gu%l ﬁ]tpoéég;a 42 upward
relative to the mazttmrsieremb% andThe lgokantdgdd/ement 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.

AccordingljQ@42he pt@s@@ﬂ@irembddrmmiéreﬂp@rﬁcﬁw\/w%m@lm oreradianes@adidiootthe friction
member 44 nfieas BEkRRNIY i ieisaned BERLRCINE P BiFioBdaRs: Spardne bore

40. In other words, as't e pre sure |n lower portion increases ated embodiment of the
BPV 18 the upper bore portion 56. For instance, in the illustrated embodiment, the BPV

12 includes a seal 52 disposed between the body 42 and the internal surface of
the bore 40. In one embodiment, the seal 52 includes a mechanical (e.g., MEC)
seal. In another embodiment, the seal 52 includes an elastomer seal or similar

seal.

[0043] The seal 52, in some embodiments, is compressed within a region
between the body 42 and the surface of the bore 40. For example, in the
illustrated embodiment, the seal 52 is disposed between a tapered surface 98 of
the body 42 and the internal surface of the bore 40. More specifically, the
tapered surface 98 includes a diameter that increases proximate the lower end
62 of the body 42. Accordingly, urging the seal 52 toward 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



12 is secured even tighter into the bore 40, helping to prevent the BPV 12 from becoming dislodged.
[0047] Turning now to FIGS. 3 and 4A-4E, one embodiment of a BPV system 110 is depicted. More
specifically, W2 310E2¢t88 embodiments include an installation sequence off4 BPS2eX873110
including one embodiment of the BPV 12 and one embodiment of a back pressure valve (BPV)
running tool 112. The BPV 12 includes features similar to those discussed above with regard to the
BPV 12 of FIG. 2. For example, as depicted, the BPV 12 includes one embodiment of the body 42, the
friction memiotnéiesthisetomertbiedvietidh theslodieringd4 dnitheimioingentad; anidiththeeakal.§2048]In the

illustrated embodjment, the body 42 includes a lower.b ortion 120 and an u od rtion 122.
The lover B0aS R T3 S e A B e e B ) B TR SR o e
sealing facthé2det tb2, illmstoate deaniimmtimenit, theysthegerboie stiatngsadeddvinclndesa taper
between a lower plunger,bore portion 126 and a er plunger bor rtjon 128. The taper 124
eludes aSHEAHERC R B Ar dadve ATLANIRR Y RIS ROKh R G nr dRE =

portion 12@®atet thieeygpertoiontier biexpontion 128 affevagier fir2d isehiaptc: cepapl&)eataty to a

plunger sezé\gr&% fac% rl‘?é%' liQet?reI:C'klllgstraéedb%ngcljri]%epa{ ngel)J(pPp%% oIHnger bore portion 128 is
narrower (€.9-, has3 ma‘i ef diame gr]) thar the lower plunge Bore portion 126. [0049]The lower body

portion 121@6%%1{‘0"151?@%?‘2%%#@%&%i@%%&!&ﬁ’ GﬂtW‘?éZ%&f%* f?:”%%?s‘.’_fé'}ﬁnlﬁ"%i\r-ﬁ’édi’h%o”ion 120.

The holding ring~132 is coupled to the lower y portion 120 via mechanical fasteners (e.g., bolts)
134. The hBRAWd 8rig tBspegeshde. thtortmg lioNee ppkitige othin phieidrone aaadinoisiadsc wiem bore

135 that ds, t : ft Iding.fi 2 along, itudi i AS
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[0050]The mghgeuBl@mtﬂdbestaosmrl%,oaﬁét_nq@?‘dn‘ceat@mmgidampﬁﬁetktemfm@ iBB_Nupled to
and exm”‘ﬁ%ﬁg@@ﬁﬁéﬂmeﬁ Rell 1R e AHsHg e e BReiarssthersir iR aligned along

the longitudin
discussed below, a running tool urges the plunger 50 to an open position, runs

the BPV 12 to the desired location, provides hydraulic pressure to engage the
outer sleeve 46 to seat the seal 52 and radially expand the friction member 44
into contact with the bore 40, rotates the lock ring 48 to abut the outer sleeve 46,
releases hydraulic pressure, urges the plunger 50 into a closed position, and

disconnects itself from the BPV 12 before being extracted from the bore 40.

[0046] Although the previously discussed embodiments include operation of
the friction member 44 as relying on longitudinal forces provided via the outer
sleeve 46, the lock ring 48, and the body, it is worth noting that pressure acting
on the BPV 12 provides for urging the friction member 44 into an expanded
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



19 and extends into the stem bore 135 of the holding ring 132. Further, the spring 140 is disposed
around the stem 136 and is retained between the bell 138 and the holding ring 132. Accordingly, as
the plunger B®i20pgeer8ward the holding ring 132 (e.g., where the plungePSH/ISSZPT334Nn open
position), the spring 140 provides a biasing force uy ing the plunger 50 to a closed position (e.g., the
sealing face 130 of the bell 138 into contact with the plunger bore sealing face 124. [0051]In the
illustrated embodiment, the bell 138 includes a seal 142 (e.g., annular seal) and a bell stem 144. The
seal 142 gdreinlbeowrkdeyarstéghtenifgardtbaeakiagaiiginioetplpresriidtesBRing 2aterhi24. The
bell stem lﬁ4 include 8 rotrgsion extended from the bell 138 in the direction of the upper plunger
bore portio W'Wo%gr(gﬂ%% the bell stem 144 enables a tool or similar device to engage the plunger

o th . . . “as isd n furt ) .
embodimel b ron T L 1 G A A2 B B IPRHEB R S50 v
depresses 1@ pisindepisedia thddsell spaaificillythénebyllusiiatethecphinogimsotoviaetide dren
ition. [Q - ' ' cvlingrical i ' | | bod

porion 1200 B e b e e B 6 M BB et o
disposed ab?#reh enecenald dihimend rabfaabagp eresslinelsalveh 8BW e iradip @ dewdri 120. The upper
bod ti [ t | ' ical. .a.bolt) 150.
oSt e g e S S B A BRER g R
detail beloBRMe o llolv EEateR152Rercqramplst, reseidepiciebadha fIMbnlér tinelBERS rameing tool

112. An up ' - nterior sucf f I 52 and
extonds D B e, B B e, e
upper bodyingdt8utireppit gy &Onanatdheiseah Tavity 158 formed between the upper body portion

122, the lower body portion 120 and the outer sleeve 46.
[0048] In the illustrated embodiment, the body 42 includes a lower body

portion 120 and an upper body portion 122. The lower body portion 120 includes
the plunger bore 64. The plunger bore 64 includes a plunger bore sealing face
124. In the illustrated embodiment, the plunger bore sealing face 124 includes a
taper between a lower plunger bore portion 126 and an upper plunger bore
portion 128. The taper 124 includes an angled face (e.g., conical shaped face)
that extends between the lower plunger bore portion 126 and the upper plunger
bore portion 128. The taper 124 is shaped complementary to a plunger sealing
face 130. In the illustrated embodiment, the upper plunger bore portion 128 is
narrower (e.g., has a smaller diameter) than the lower plunger bore portion 126.

[0049] The lower body portion 120 also includes a holding ring 132 coupled to
the lower end 62 of the lower body portion 120. 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



20 The cavity 158 is sealed via three annular seals 160, 162 and 164 disposed between the upper
body portion 122, the lower body portion 120 and the outer sleeve 46. [0054]The friction member 44
includes, in YHe MOHAEY embodiment, segments disposed in the recess 68T HRMNEBHAY portion
120. The friction member 44 is coupled to the bod 62 via fasteners (e.g., bolts) 166. The fasteners
166 are passed through through-holes 166. The through -holes 166 includes slots that enable the
friction member 44 to move relative to the fasteners 166 and the body 42. More specifically, the friction
member 4Zaiﬁjcap@lmesnﬁrh@ingemmdbmxlali388mamh!edbwmhgth‘aget:ezs Iﬁwmrérad:hamﬂ)&ugand
respectlvel¥ Eg §ﬁctlon m mber 44. For exan in the |I stratg%l%fnbodl tlon member

44 is in the radially CONtS tgdoﬂ“én tﬂ%)sﬁ%sm ai"}‘ln rhsa)r/ gl ﬁe I%dl 8X|5janded
(e.g., dowrthpdwitidingasnd)StB@ setiqemediogbyy astlmegardgerFBGJéZu[@@ﬁBﬂd'\harstm $ieleiueag46
includes a cylindrical bod osed around the exterior of the body..42. I the |Ilustr
embodlmenﬁQhﬂégl?tergs’leeve %ﬁegx gnag%r B 6V eéet(?ber]ov??h]e %ttllgrrl] ebne’lbc‘ A a,:or example,
the body 1ptoefdbe aumaslegvh)%lmgjdgsthmwrgéﬁzsmm sparidbed qupsitipnoxépietiee friction

member 44 More eci I | 172 include cutgut thr u hth bod 170 th tenable the
outer sleeve %q% %ee?n%@ll I)élfngltu\g)lnal r%a(':rtlltczg’n %néacéareﬂw lef15 q 'q % %%%(llg ; f8lative to
the body 422hd/or the friction member 44. For example, the wmdows 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 fr[00&1 }nenlvbethmilIAﬁtat@mgmbndheanustmae&rﬁﬁadimmem@maf élé%\,(@% can be

Contactsio e o onsat s e ML M LR bl i ina
movementegiifiparechitogedl gaigstttresphingRinors sealtpdeseor?4-urtherbgiesiareriddeve 46
can contingieoiadBgVg 5kt SoRTUABRLEE TR SR AEP FPARITHRSHEIRR RE Bfigdine friction
plunger bore portion 128. In operation, the bell stem 144 enables a tool or
similar device to engage the plunger via the upper plunger bore portion 128. For
example, as is discussed in further detail below, in one embodiment, the running
tool 112 is threaded into a thread 146 of the upper plunger bore 128 and
depresses the plunger 50 via the bell stem 144, thereby urging the plunger 50

toward an open position.

[0052] The upper body portion 122 includes a cylindrical ring that is coupled
to the lower body portion 120. In the illustrated embodiment, the upper body
portion 122 includes a cylindrical ring that is disposed about an external diameter
of an upper end 148 of the lower body portion 120. The upper body portion 122
is coupled to the lower body 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.



member 44 and to cause the friction member to move downward in the recess 66 and expand radially,
as discussed above with regard to FIG. 2. [0056]In the illustrated embodiment, the seal 52 includes a
MEC seal 5% i394 a lower end 180 of the outer sleeve 46. As discusBel/pPeUddR/3Lirging the
outer sleeve 46 downward displaces the seal 52 dgwnward along the longitudinal axis 54. As the seal
52 is urged downward, it is compressed between the tapered face 98 of the body 42 and the bore 40
until it is proximate and/or disposed in a seated position. [0057]An upper end 182 of the outer sleeve
46 includeS hbeeayity NdBsid &ktiat suppthtahemmilzs KakispeGed b tamesn 8t digiposteeve 46

d the lock ri . h d ingl h [
Cisposed BERMAAVILS Hri a5 EaTane Rl el AR s

complemestagyshiar pin holes 192 configured to support the shear pins 186 and a complementary
bearing groove 194 that supports and houses the bearings 190. [0058]The lock ring 48 includes a
cylindrical {0RpHkt isTdispdseticibometmdemnpet potionda? iof tiebdtiystraten traihostirea,

embodime K [i inclydes thr 0 ' | i ter that ar lementary
to external%éﬁ%@%g%égé &%%ﬁéerrén%ﬁ%da%e%zr@t%ﬁr@rﬁ%@@@ﬁ%g 6125Ih %c?:@%%ly,
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torque from the running too to the Tock rin . Accor , rotation o running tool
112 impartbeingtationas tiaiRjbk tipg agd/iglaves|sts theo racese dmimatireett. ap@l expand,

respectively, the friction member 44. For example, in the illustrated embodiment,
the friction member 44 is in the radially contracted (e.g., up) position, and may be
slid/urged into the radially expanded (e.g., down) position, as discussed
previously with regard to FIG. 2.

[0055] The outer sleeve 46 includes a cylindrical body 170 disposed around
the exterior of the body 42. In the illustrated embodiment, the outer sleeve 46
extends both above and below the friction member 44. For example, the body
170 of the outer sleeve 46 includes windows 172 that span the region proximate
the friction member 44. More specifically, the windows 172 include cutouts
through the body 170 that enable the outer sleeve 46 to slide in a longitudinal
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



202. The lower tool portion 200 includes a stem 204, a threaded portion 206, a hydraulic port 208,
seals 210 and 212, a check valve 214, a groove 216, and slots 218. The upper body portion 202
includes a r¥@3809064ernal protrusions 222, a port 224, a check valve sBR/P3B08M8e7&kernal
protrusions 228. [0060]The stem 204 includes a préqrusion along the longitudinal axis 54 and
extending downward. In operation, the stem 204 engages the bell stem 144. In other words, as the
BPV tool 112 is lowered into and/or engaged with the BPV 12, the stem 204 engages the bell stem
144, therebyamipag 4heaptiing eabbartethictipe meosbenio 00614 Tdenhvesrded postrecsdicascludes an
external thread that is complementary to the thread 146 of the lunger bore 128. Accordingly,
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L-shape thanefesisporegdn 268atedligpsitignthe 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 4005712 fiadk uRpeyerdIiSadroouled 354w diFiees $iasd pind@gadSdetween

the ports 2(,aud syt EREEX RIS &5 RBISSHTIFEIERA RS deiRt Brigve Dudtadic g g injected

into the cavity 158 Vvia the hydraulic ports 154 and 208 to urge the outer sleeve 46 into a locked
position. 2319 48. Further, the upper end 182 includes a recess 188 that houses bearings

190 disposed between the outer sleeve 46 and the lock ring 48. Similarly, the
lock ring 48 includes complementary shear pin holes 192 configured to support
the shear pins 186 and a complementary bearing groove 194 that supports and
houses the bearings 190.

[0058] The lock ring 48 includes a cylindrical ring that is disposed about the
upper portion 122 of the body 42. In the illustrated embodiment, the lock ring 48
includes threads 196 about the internal diameter that are complementary to
external threads 198 about the external diameter of the upper body portion 122.
Accordingly, rotation of the lock ring 48 relative to the upper body portion 122
imparts a longitudinal movement of the lock ring 48 along the longitudinal axis 54.
For example, 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



[0063]Further, the check valve 214 is disposed in the hydraulic port 208. More specifically, the check
valve 214 is disposed in the upper end 230 of the lower portion 200 of the BPV running tool 112. The
check valveVY@2W8(px48%lock hydraulic fluid from reversing in direction onBE€THE28 13 T3 Ihe
hydraulic port 208. In other words, the check valvedjaelps to maintain pressure within the hydraulic port
208. In operation, the check valve is opened via the check valve stem 226 that protrudes from the
upper portion 202 of the BPV running tool 112. In the illustrated embodiment, the check valve stem
226 is disppeed intbdqwest 28d| gfdhimn B0 pwiicle 2 62skmml ey dethecpadd P2 i @dénds through

its length. Accordingl tg geck valve, stem ngages the ¢ ec? Ive 214 (e.g., (%epre ses or
moves the hc¥18er&%‘ I\'/ |§8 " %18 I’oﬁ%%%e%ﬁgﬁﬂ i%g%x%s %Qleé(n(y CHED e}{sgh)?d%{aﬁ& ﬁlgjzld 0 Sgés from the
port 224 todlie¢shyzir@ulic Poet 2GiHen thedijusicatiech e @D dinchuid el 044 [Ebe 028 ,2 Ittexrthle lower
portion 200 includes a nular recess in the circumference thas is engaged by the internal protrusions
22 of the DB IONOR 02 PHE SR 22 L S T of G B R TR e iard from
the grooveZZ® and are spaced around the circumference of the upper end 230 of the lower portion
200 of the BPV running tool 112. The slots 218 are sized such that the internal protrusions 222 engage
the slots 218060&n thEneppienp@libne0aadcdthedisueopating 200 &vegitodiedlendsiddiraly relative to

one anoth xt%%ﬁ@t \ﬁérﬁdi?ﬁfgé?&%hf“{ﬁﬁeétgﬁ%aﬁdﬁe%a@&ﬁ@é%%?E?e eluge stems

that extend inwar o the groove enablirig the upper por rotate about the lower portion 200
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extensionsapan prositide. 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 {A8&iHper pbRioHPEEICEAN PRIt RStatiBe elese RIRKiAYAMALSthFrasttdiReémBodiments.
24 [0066]Itds ApiBRTARARY IBahbeHtRREN PASISN RR2UBPRIIBRAGABEIENESE. Accordingly,

rotation of the lower portion 200 of the BPV running tool 112 relative to the body
42 generates longitudinal movement of the lower portion of the BPV running tool
112 relative to the body 42 and the BPV 12. For example, prior to deploying the
BPV 12 and the BPV running tool 112, the BPV running tool 112 is coupled to the
BPV 12 via the threaded portion 206 and the thread 146 of the upper plunger
bore 128. When threaded together, the longitudinal movement of the lower
portion 200 of the BPV running tool 112 relative to the body 42 and the BPV 12

causes the stem 204 to urge the plunger 50 into an opened position.

[0062] The hydraulic port 208 includes 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.



thread 234. The attachment thread 234 includes an internal thread that is couplable to casing, tubing,
or a similar device employed to run the BPV 12 and/or the BPV running tool 112 into the bore 40. For
example, c¥AgIetheled into the attachment thread 234 to support the BEV/Y§HIHEFT3 112 and
to provide for the delivery of hydraulic fluid in one ggmbodiment. [0067]Turning now to FIG. 4A-4C a
sequence of installing the BPV 12 is illustrated. FIG. 4A depicts the BPV 12 and the BPV running tool
112 assembled to one another and disposed in the straight bore 40. In the illustrated embodiment, the
check valvf09®3) 226 bahangagedibekchehlevahs &l 4ispe sodemather digdssunic2g@rar@0@cated in

the groove 216, the hydraulic port 208 of the BPV, running tool 112 is aligned wit hydraulic port
154 bf the HIR3 2081 T e oA LA B et (e PR Ay e S 204 of the
BPV runningweolddridraRedgafgin tBE Wehusteimgltbbbfithe plling st kevalyarg@dd/deppoasted the

plunger SOg%Ehethég Ilosﬁbqa)i the friction.member 44 is dlsHosed.at(ﬁ%#hetBeﬁ?es 68r|n ﬁhe radially

contracted position, Fance 240 xS BatReen 'H%CG'BBe? F5Ce 8 B the Hiction metmber-44 and the

upper winduovif208.174, aihethvecsda) Bitiskedagatybyhible $ajppem@dnddith @ feedy @2 withathiewords, the
BPV 12 is lowgered into re 40 in a pre-lapdin sition. [0068IEIG, 4B icts the BRV system 10
iy eany SR e T et ShBi i R e

after hydraqu e’llustrate odiment, raufic I%ll\c/iels injected
into the casityr 52 6idhdiepngtitalés jponstRO8.1ppdl poritenhzolaolithiuRFAY injaciad ittol the2cavity 158,
the increase ip.pr sgs a longitudinal for .oyter sleeve 42 in
the drectcl 10 e b8 e A 28 e i D 1 BTG o6
shears theZz2éaf dins LppcamdigeLlt andristiedesAa gonnz# dhathexinettidrofigheitarows 92

into engag twi riction .44, In other , nyard. moyemen e outer
sleeve 46 g‘%ﬂnﬁﬁhateg &gé?éllgléb{(tetl@%gv%%% tﬁlg fg%)pséfieé\’ég%@r éot'}%g§ %Y?c |:% FnH;er% evra \ﬁégéé he upper
window fade.g74denikedeeappemoveibihachedd valyagai4hel oppdhéatengituditiad fikiiobdmember 44

e R I s g SRS IR g 200 e o

the illustrated embodiment.

[0064] The groove 216 of the lower portion 200 includes an annular recess in
the circumference that is engaged by the internal protrusions 222 of the upper
portion 202. The slots 218 include a plurality of depressions that extend upward
from the groove 216 and are spaced around the circumference of the upper end
230 of the lower portion 200 of the BPV running tool 112. The slots 218 are
sized such that the internal protrusions 222 engage the slots 218 when the upper
portion 202 and the lower portion 200 are moved longitudinally relative to one
another. For example, as 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.



the friction member 44 downward, creating a gap 242 between the body 42 and the friction member 44
and radially expanding the friction member in the direction of the arrows 90. The radial expansion
causes the WEHN%¥42eB0 of the friction member 44 to engage the internal BfaHisRA0%PHEbore 40.
Further, the seal 52 is driven longitudinally beyond4je taper 98 in the body 42 into a seated position.
In other words, the seal is compressed between the body 42 of the BPV 12 and the bore 40. With the
cavity 158 pressurized and the outer sleeve 46 urged into the engage position, the BPV running tool
12 is movef@0p6juchithiat foriarenbiea vih 2l this diseagpoeibby20e dhelckigalan sidiacAAtent
Accordingly, FIG @ep' s the BPV system 11 $ rein the BPV 12 Pas t1e n hydraulically
Al S e e S S T S
[0070]FIG.ctuplapletsdhedsicigringbd@grotated ginoiladabkedgasitioioyEdr texanmpibeviir the BPV 12
hydraulically pressuriz nd the BPV runnjng.tqol 112 hydraylically-disengaged from.the BPV
valvel?2, thae/np/)%resrtlfé)%r%\?z&no 1% @Bﬁ/%%n%ﬂgotipﬂel ér% rgc')qcate?jé.olr?o )é%gﬂﬁ(%’ t5& Sl‘J'B e'rsportion
202 of the BirRdadethingptted 4itAck e decd ach28ttosugdpbd tasiBE,\ubimgngrtother ideaime coupled
to the attachment.threads 234..in one gmbpdiment.. Accardingly, rotational torque generated by
rotating O BRI ST oAy BE AT bid T EFE SREREHEE, the siots 16 of he locking
ring 48 via ter 0ns.228. Ahe resuting rotati f lockring.48 aheyt the threads 196
and 198 causes the mmﬂéﬁg 8@0 Er%ée%én%ﬁu%ir?gﬁyagﬁ\%ﬁvég@ %gt@l@%i}ﬁgtion of t@: g;rows 96.
The rotatiotiusicaiethuEturtiftdepinik teyBBVs@axichthe BRAhGanRisgHe @utdRshssespidn other

words, the ga 0] e [Tga) C inaly, illystrated emhod; in¢ludes the
lock ring 4 m%égd %nﬁé?g#gcéjg r?égﬁ%g.gﬁﬁﬁedxﬁkce%%@sﬁ#ioﬁ?fﬁeui'c?c’k r?rﬁg ﬁga&%?t%é%ter sleeve
46, therebestendintetie ihetethslekswali® sidhe2ictios eegagadithin checkidialieeRpandee position.

26 (007G AP eRisis s upmes BALIARACA of he BRGMTSHes inal R IRUSA sy puch ha

the internal protrusions 222 are disengaged from the groove 216 and the slots 218

located abdve Bfé\groboingeolnl dthés aligraedovite the sk ainic4sors dsposdbarparyideket! position,
th fi [ 120 t
€ upper Qﬂé'B@_‘@%ﬂﬁ@eﬁ]ﬁgﬁf HQ'?géOﬁ]gllﬁc '%Ir%trqgﬁﬁ§ﬁ1w&§% Q%ﬁhgﬁ(ag}géengage

protrusions 220 disengage the slots 199 of e internal protrusions 2
the slots 2BPd thianivg tertld? Zusoeiiga @,/ then el stem 124t hieephtages plofriSions 222

engaged in,ihe 3lgks, ég%@%mre%ﬁ%%tﬂ?e%%\éﬁ%ﬂ% Okdd 3|30k RdniBEFAAMPle, Via

rotation of thé casing, tubing, or evice coupled to attachment threads 234, causing rotation

of the |ow«_a¢ip©ﬁ&ﬁd zato@ﬂhegrspaﬁﬁuﬁﬁm tb_@l @p@adhap@&@agtﬁga@_@ﬁaimeadéiatpanﬁaaét@ﬁ of the
lower portiqg; ofthe RV IRAING, Rl 1110 disenoage tugpis %@ﬂBéP%ﬁoﬁ}ﬁéztﬁ’é%‘E rV 12.

Accordingly, rotation of the BPV running tool 112 longitudinally disengages the BPV running tool 112
from the BRindoW hesgeldrhbaidthiBatseakedHe Brageanmdiediare? Redpsdhgdumedy iien the BPV 12,

the BPV rupiingpphd Linis spjeve UaxReRe Afodn SBERY0 1A 2 rasehimidgubsag system 10).
[0072]FIG. 4E depicts an embodiment wherein the BPV 12 is installed in the straight bore 40 and the

BPV rU””iZGdGQ] 11Zdigengagrisand B \GAsrimbaierhfS-dIrcacRand Gilishdsryction

member 44 is radially expanded into engagement with the internal surface of the bore 40, the lock ring

48 is set inS¥EeFrkEpodRidhctitistaied rnapagicneshd hveBmiE (linidiig dndpated intetdiBSed from
the bore 4QJQ87 3B WiseHenrhARANE Wi re08 854 - Adiyarabndimenis shiseesethto

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



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, MY EKIHRY dogs). Further, the friction face 80 may include aRCFAREPYPEEAIbination of
surface finishes (e.g., scoring, grooves, teeth, etc.),dn 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 27 the BPV running tool 112 to back-off the
lock ring 48naive medietvef tine lo o tetusl e dof Lecheddiesoatipap UBD Slervecttthadoitierfrigtit® aneimber 44 in

place, and %xtractticgn I%f the BPV 12 and the BPV running tool 112 via the bore 40. [0074]While the
invention may B& gu?ce%\f% e to various modifications and alternative forms, specific embodiments

However, 10Sek b e e e e S8 e I e forms
disclosed. Retiéclitre imeemidrndis dooovearall aredificgitiogapeidii bletws cantd altwrdutd2 afalling within
the spirit age SR Q HHGHBXPAY LA S5 TING E Y ARG U AR ARG HSERIT n e kRN S

of the arrows 90. The radial expansion causes the friction face 80 of the friction

member 44 to engage the internal diameter of the bore 40. Further, the seal 52

is driven longitudinally beyond the taper 98 in the body 42 into a seated position.

In other words, the seal is compressed between the body 42 of the BPV 12 and

the bore 40. With the cavity 158 pressurized and the outer sleeve 46 urged into

the engage position, the BPV running tool 12 is moved up such that the check

valve 214 is disengaged by the check valve stem 226. Accordingly, FIG. 4B

depicts the BPV system 110 wherein the BPV 12 has been hydraulically

pressurized, and the BPV running tool 112 is hydraulically disengaged from the

BPV valve12.

[0070] FIG. 4C depicts the lock ring 48 rotated into a locked position. For
example, with the BPV 12 hydraulically pressurized, and the BPV running tool
112 hydraulically disengaged from the BPV valve12, the upper portion 202 of the
BPV running tool 112 is rotated. Rotation of the upper portion 202 of the BPV
running tool 112 is provided via rotation of the casing, tubing, or other device
coupled to the attachment threads 234, in one embodiment. Accordingly,
rotational torque generated by 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.



1.A system, comprising: a back pressure valve, comprising: a body comprising a tapered surface that
Is angled relative to a longitudinal axis of the back pressure valve; a plunger disposed internal to the
body; an ou¥EP EAGHGvably coupled to the body with a first path of movdifaEMHBENEEIHrst and
second axial positions relative to the longitudinal axjs; a friction member having a complementary
tapered surface selectively movable along the tapered surface of the body over a second path of
movement, wherein the friction member is selectively biased along the second path of movement by
the outer s[@@Vd ]the FiCtioaDndepietsstHectipplyreppetivrs eddadly thenB Mdiatiyiogntoattedosition to
a radially expanded position al the second path of mavemeyt to contact an internal surface of a
bore to secrLPeV ﬁgg%[gvc\:'%r ré:‘éjs%&re}%v%ltljg ?n'ﬂ%%ré%)ﬁ;eo "N ?hoenﬁig‘i)zon %%ré bseerngéggﬁvfer@r%othﬁacts
radially frogrdloeaalidaed feande e pyesiienh et fstotad?d B/ locatst rooyestiengrtmg tBé &edand path of
movement tq disengage the internal surface, gf the.bore to release the back pressure valve from the
pore: and S10ck RO aRer TCS A1y CEud Ao BBy Shn Tad SeiReDP SR e Ale BRERCI the rock

member sgdediive\2biases the dfdf sieeniego ook thifristicetnanetethaspvénd raolclyteadpdineled
position, Wge{elnt e bhack ressgé% v&tlve is_retri vabIFOIro e chhee a‘ft% releaSJf%g 6tlﬁg\jl ck member

and contracffnegrrt]ﬁe BiRUGH member fro'?neﬂgggaedlal?y %xp%m ed Bos 1on 1o hrengadially Contacted

position. 2@ternal protrusions 222 engage the slots 218 of the lower portion 200 of the BPV
running tool 112. With the internal protrusions 222 engaged in the slots 218, the
upper portion of the BPV running tool 112 is rotated, for example, via rotation of
the casing, tubing, or other device coupled to the attachment threads 234,
causing rotation of the lower portion 200 of the BPV running tool 112 that
disengages the threaded portion 206 of the lower portion of the BPV running tool
112 to disengage threads 146 in the body 42 of the BPV 12. Accordingly,
rotation of the BPV running tool 112 longitudinally disengages the BPV running
tool 112 from the BPV 12. In one embodiment, once the BPV running tool 112 is
disengaged from the BPV 12, the BPV running tool 112 is retrieved/extracted

(e.g., retrieved to a vessel in a subsea system 10).

[0072] FIG. 4E depicts an embodiment 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 member 44 is radially expanded into
engagement with the internal surface of the bore 40, the lock ring 48 is set in the
locked position, the seal 52 is seated, and the BPV running tool 112 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



2. The system of claim 1, comprising the bore, wherein the internal surface of the bore comprises a
straight bore and the friction member is radially expanded in the straight bore. 3. The system of
claim 1, wh&Y&3W1Be39 comprises a recess having the tapered surface, 4T BEMIGSTY dhember is
disposed in the recess with the complementary tapffed surface against the tapered surface. 4.
The system of claim 1, wherein the lock member extends around the body and a portion of the outer
sleeve, and the outer sleeve selectively moves away from the lock member along the first path of
movementttoebB\he finitig ioole rMizetoalmk bl gesdockpath dBnamekretate the Soriditusistem of claim
4, wherein the lock member is movably coupled to the body via mating threads, and the matjng
threads o TSURITAN 5t (AR SRR Ry e A G RSt el 8 Bfsc Bl pias the
outer sleevextractibn ehey 8B t2 cadhitie BR&feimtiedgrictbn tResisbibrecbonprddes a plurality of
segments. 7. The system of claim 1, wherein the friction member comprises a Cring. 8. The
system of R0FA], wiWteie the dovensieevady dispessdaptiecio tierlouk medibicatiodsranfliction
member. o ARSYHED QLT Lr ARG AAVITRULR CRYNPE6S) B1e:RulRpRIGRve and the
ulic’cavity is selecti

body, wherein the hydra vely pressurize
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.



30 to move the outer sleeve along the first path of movement to bias the friction member along the
second path of movement. 10. The system of clgém 1, comprising a seal disposed about the exterior
of the body, wherein the outer sleeve is configured t6"move along the longitudinal axis of the back
pressure valve to move the seal between an unseated position and a seated position relative to the
internal surfageQiviee bore. 11. The system of claim 1, wherein the lock member comprises a locking
ring that selectively rotates about the longitudinal axis between a locked position and an unlocked
position, the locked position of the locking ring corresponds to the radially expanded position of the friction
member, and the unlockedh pgsitéon, fdipirtkEg ring corresponds to the radially contracted position of
the friction member. 12. The system of claim 11, wherein the locking ring is coupled to the body via

mating threads, and PROISPKERS & ¥BuPRBREI outer sleeve via at least one shear pin. 13. The

system of claim 10, wherein poepwempasive) Combises  aswifskaviiae fsiciogsacrahanselectvely moves
radially within the window, and the seal %nd the lock member are disposed on opposite sides of the

window. 14. The system of dRIGH AP REBERASKRIRSSHIEE moves in response to a

hydraulic pressure in a hygrgulifge\dtgpivefndheaptdenslpedg;and the body, the lock member is
coupled to the body via mating threads, the lock member selectively rotates along the mating threads to
e e outor Soeyo A OUEG HREHE BB SRR LIS 0K FAM ol (el

expanded position, and the lock mendraeselsstivebhrdiatearalosectied 3kial positions relative
to the longitudinal axis;

a friction member having a complementary tapered surface
selectively movable along the tapered surface of the body
over a second path of movement, wherein the friction
member is selectively biased along the second path of
movement by the outer sleeve, the friction member
selectively expands radially from a radially contracted
position to a radially expanded position along the second
path of movement to contact an internal surface of a bore to
secure the back pressure valve in the bore, and the friction
member selectively contracts radially from the radially
expanded position to the radially contracted position along
the second path of movement to disengage the internal
surface of the bore to release the back pressure valve from
the bore; and

a lock member movably coupled to the body with a third path of
movement, wherein the lock member selectively biases the
outer sleeve to lock the friction member in the radially
expanded position, wherein the back pressure valve is
retrievable from the bore after releasing the lock member
and contracting the friction member from the radially

expanded position to the radially contracted position.



mating threads to enable the outer sleeve to move axially away from the friction member to enable the
friction member to move to the radially contracted pqsition. 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; a biasing
mechanism movably coupled to the body along a first path of movement; a friction member movably
coupled to the body in the_recess and biased along a second path of movement by the_biasin?

mechanism, wherefft the itfoRAETHEF CAiBride SARBHTISHIBRA9 B pMREI Sitethe) IeE Akt abuts the

tapered extesnpi@sefand porextnprfsesan daeqat her&iahantheeMbss S ONPHBEE i8 ¢aarsp texture,
wherein the second path of movement of the friction member comprises a radially expanded position

having the c6XPENHSAURRAGHGINWRR™E bore and a radially contracted position having the coarse
texture disengaged from the bore; and a lock member movably coupled to the body with a third path of
movement, wherein the lock member selectively biases the outer sleeve to lock the friction member in the

radially expanded position {35eHE TheDbatitBiedsuVGARIB WRRIPRRY hERMRIRSRIRITEERRK pressure
valve is retrigwging friee thschadesyfitRice] easinththerioskrmestageans arporeinithiedriei@zsnember

from the radiall exgande égsition to the radially contracted position. 16. The system of claim 15,
wherein the Yo&rda @)qu“l‘g FIFARLLLamciest CRAIUATHEPRRIR surface.

4, The system of claim 1, wherein the lock member extends around
the body and a portion of the outer sleeve, and the outer sleeve selectively
moves away from the lock member along the first path of movement to bias the

friction member along the second path of movement.

5. The system of claim 4, wherein the lock member is movably
coupled to the body via mating threads, and the mating threads enable
movement of the lock member along the third path of movement to selectively

bias the outer sleeve.

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.

8. The system of claim 1, wherein the outer sleeve is disposed

between the lock member and the friction member.

9. The system of claim 1, comprising a hydraulic cavity between the
outer sleeve and the body, wherein the hydraulic cavity is selectively pressurized



32 17. The system of claim 15, wherein the coarse texture comprises a scored surface. 18. The
system of claim 15, wherein the coarse texture com%ses a coating. 19. The system of claim 18,
wherein the coating comprises a composite material: 20. The system of claim 18, wherein the coating
has a coating hardness less than a surface hardness of the bore. 21. A method, comprising:

disposing a kaGk@ressid covibrediieve HiaihtheraiANsheXRFNAiBdekTEntian maspes afitipRack
pressure valve radially into contact with an internal surface of the straight bore to secure the back

pressure valREMRRE PRGNS SREWAREIA Ml MRMEREMember is radially contractible to disengage the

internal surface of the straight bore to enable retrieval of the back pressure valve from the straight bore.

10. The system of claim 1, comprising a seal disposed about the
exterior of the body, wherein the outer sleeve is configured to move along the
longitudinal axis of the back pressure valve to move the seal between an
unseated position and a seated position relative to the internal surface of the

bore.

11. The system of claim 1, wherein the lock member comprises a
locking ring that selectively rotates about the longitudinal axis between a locked
position and an unlocked position, the locked position of the locking ring
corresponds to the radially expanded position of the friction member, and the
unlocked position of the locking ring corresponds to the radially contracted

position of the friction member.

12. The system of claim 11, wherein the locking ring is coupled to the
body via mating threads, and the locking ring is coupled to the outer sleeve via at

least one shear pin.

13. The system of claim 10, wherein the outer sleeve comprises a
window, the friction member selectively moves radially within the window, and

the seal and the lock member are disposed on opposite sides of the window.

14.  The system of claim 1, wherein the outer sleeve selectively moves
in response to a hydraulic pressure in a hydraulic cavity between the outer
sleeve and the body, the lock member is coupled to the body via mating threads,
the lock member selectively rotates along the mating threads to bias the outer
sleeve axially toward the friction member to hold the friction member in the
radially expanded position, and the lock member selectively rotates along the



22. The method of claim 21, wherein expanding the friction ring comprises urging the friction member
axially along a tapered surface. 23. The method of claim 22, wherein urging the friction member
axially comprises hydraulically loading an outer sleeéi. 24. The method of claim 22, wherein urging
the friction member axially comprises positioning a lock ring in a locked position. 33 25. A system,

comprising: mBAAY PRPSaHECIYaYRIE THY NG kel o VinkyeecanirRIbd 4vHieRYihe friction

member to enable the friction member to move to the radially contracted position.

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;

a biasing mechanism movably coupled to the body along a first
path of movement;

a friction member movably coupled to the body in the recess and
biased along a second path of movement by the biasing
mechanism, wherein the friction member comprises a
complementary tapered internal face that abuts the tapered
external face, and an external friction face of the friction
member comprises a coarse texture, wherein the second
path of movement of the fricion member comprises a
radially expanded position having the coarse texture
engaged with a bore and a radially contracted position
having the coarse texture disengaged from the bore; and

a lock member movably coupled to the body with a third path of
movement, wherein the lock member selectively biases the
outer sleeve to lock the friction member in the radially
expanded position to secure the back pressure valve within
the bore, wherein the back pressure valve is retrievable from
the bore after releasing the lock member and contracting the
friction member from the radially expanded position to the

radially contracted position.

16. The system of claim 15, wherein the coarse texture comprises one

or more indentations or teeth.



a biasing mechanism movably coupled to the body along a first path of movement; and a mount movably
coupled to the body to selectively secure the back p%zssure valve to a bore, wherein the mount consists
essentially of a radially expandable friction member having a second path of movement actuated by a
biasing force from the biasing mechanism during the first path of movement, wherein the back pressure
valve is retrievable from the bore upon contraction of the radially expandable friction member. 26. A
system, comprising; a back pressure valve, comprising: a hody; a valve coupled to the hody; a biasing
mechanism movably/coupldtftSYREBb& SIBIY 4 PirsPIRIBr e IAEH: IERIUERRIRPARRRSY coupled
to the body aJemaa segapd. path of movement actuated by a biasing force from the biasing mechanism
during the first path of movement, wherein the mount has a friction surface that selectively engages a
surface of a straight bore without any members engaging a complementary engagement feature of the

straight bore, wheraig, the pRgkspeasarervalimisLtrigvalim fram doasiaightherespphiselease of the

mount. 27. A's t_stem, comprising: a back pressure valve, comprising:
coating.

19. The system of claim 18, wherein the coating comprises a

composite material.

20. The system of claim 18, wherein the coating has a coating

hardness less than a surface hardness of the bore.

21. A method, comprising:

disposing a back pressure valve into a straight bore; and

expanding a friction member of the back pressure valve radially into
contact with an internal surface of the straight bore to secure the
back pressure valve in the straight bore, wherein the friction
member is radially contractible to disengage the internal surface of
the straight bore to enable retrieval of the back pressure valve from

the straight bore.

22.  The method of claim 21, wherein expanding the friction ring

comprises urging the friction member axially along a tapered surface.

23.  The method of claim 22, wherein urging the friction member axially

comprises hydraulically loading an outer sleeve.

24.  The method of claim 22, wherein urging the friction member axially
comprises positioning a lock ring in a locked position.



34 a body comprising a central bore and an external groove and a hydraulic port, wherein the external
groove comprises a tapered external face; a friction member disposed in the external groove, wherein the
friction member comprises: a tapered internal face that is complementary to the tapered external face; an
external friction ring face; an upper friction ring face, and a lower friction ring face, wherein the friction
member selectivelyxgxpandssjaeiaily deripfidigghe back pressure valve to a bore, and the friction member
selectively contracts radially to release the back pressure valve from the bore to enable retrieval of the

back pressure valv@ RBRK BEBRES valve, comprising:
a body;

a valve coupled to the body;

a biasing mechanism movably coupled to the body along a first
path of movement; and

a mount movably coupled to the body to selectively secure the back
pressure valve to a bore, wherein the mount consists
essentially of a radially expandable friction member having a
second path of movement actuated by a biasing force from
the biasing mechanism during the first path of movement,
wherein the back pressure valve is retrievable from the bore
upon contraction of the radially expandable friction member.

26. A system, comprising:
a back pressure valve, comprising:
a body;
a valve coupled to the body;
a biasing mechanism movably coupled to the body along a first
path of movement; and
a mount movably coupled to the body along a second path of
movement actuated by a biasing force from the biasing
mechanism during the first path of movement, wherein the
mount has a friction surface that selectively engages a
surface of a straight bore without any members engaging a
complementary engagement feature of the straight bore,
wherein the back pressure valve is retrievable from the

straight bore upon release of the mount.

27. A system, comprising:

a back pressure valve, comprising:



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_sjdes of the friction member, wherein the outer
sleeve selectively moves in response to a hydraulicf) essure from the hydraulic port; a plunger disposed
in the central bore of the body; a locking ring comprising a slot and disposed about the exterior of the

body, wherein the locking éirlg)aglqggw\gygnq@%tb@mg&@mﬁ@\@i@%a&@@mgrwﬁvgﬁg rynning tool,
comprising: a first body portion, comprising: a stem that protrudes along a longitudinal axis of the first

body portion; 35 a complementa?Y HFHAuIRPbrUS Bl dEE tdaghAhgTRaYe comprises a

tapered external face;

a friction member disposed in the external groove, wherein the
friction member comprises:

a tapered internal face that is complementary to the
tapered external face;

an external friction ring face;

an upper friction ring face, and

a lower friction ring face, wherein the friction member
selectively expands radially to secure the back
pressure valve to a bore, and the friction
member selectively contracts radially to
release the back pressure valve from the bore
to enable retrieval of the back pressure valve
from the bore;

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, wherein the outer sleeve selectively moves in
response to a hydraulic pressure from the hydraulic port;

a plunger disposed in the central bore of the body;

a locking ring comprising a slot and disposed about the exterior of
the body, wherein the locking ring selectively holds the outer
sleeve; 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;



body portion and that selectively aligns with the hydraulic port of the body of the back pressure valve
; a check valve disposed in the hydraulic port; a sho#ger that selectively transfers a load parallel to the
longitudinal axis of the first body portion; and slots that selectively 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 bodydeprimencentars ngifaalibtpEratRAO HSINs MrdurHarafipsptrusions
that selectively transfer a rotational torque to the slot of the locking ring of the back pressure valve.

28. The system of claim 25, wherein thd’B%irRPFHEENANEImIBRtheYaER ¥R INFaVdtBoistises a

sleeve, and a hydraulic cavity that selegiiygf¥uRe PR OR tRXdsadCHPIBRSHER Kpesa fee slgeve along a
longitudinal axis of the back pressure valve, wherein the back pressure valve comprises a locking ring

that selectively holds the sleeve,%\/ﬂé?@h‘fﬂ@%lgﬁ%’%%aimmi%ﬂgw to move the radially

expandable friction member frompagpgialy consiasiad RReilion o sfspsliallyoexppasdgsepasitipe, and the
sleeve selectively moves axially to move the radially expandable friction member from the radially

expanded position to the radially contralR88 HELERRIAXIS OLIGerHSIRRARARIARIAME, wherein the locking

ring is coupled to the body via matistg thegasisicatidaiiettogking beawesounledite: thedlesyrivia at least
one shear pin. 30. The system of CI%E] 28, wherein the locking ring selectively rotates about the

longitudinal axis between a locked posi@Si¥ AP MBNKE YL 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 that selectively transfer a rotational
torque to the slot of the locking ring of the back pressure

valve.

28. The system of claim 25, wherein the biasing mechanism of the
back pressure valve comprises a sleeve, and a hydraulic cavity that selectively
receives a hydraulic pressure to drive the sleeve along a longitudinal axis of the
back pressure valve, wherein the back pressure valve comprises a locking ring
that selectively holds the sleeve, wherein the sleeve selectively moves axially to
move the radially expandable friction member from a radially contracted position
to a radially expanded position, and the sleeve selectively moves axially to move
the radially expandable friction member from the radially expanded position to

the radially contracted position.

29. The system of claim 28, wherein the locking ring is coupled to the
body via mating threads, and the locking ring is coupled to the sleeve via at least

one shear pin.

30. The system of claim 28, wherein the locking ring selectively rotates

about the longitudinal axis between a locked position and an unlocked position,



36 the locked position of the locking ring corresponds to the radially expanded position of the radially
expandable friction member, and the unlocked positr%o of the locking ring corresponds to the radially
contracted position of the radially expandable frictiorr ember.

the locked position of the locking ring corresponds to the radially expanded
position of the radially expandable friction member, and the unlocked position of
the locking ring corresponds to the radially contracted position of the radially

expandable friction member.



