SELF-SEALING HYDRAULIC CONTROL LINE COUPLING CROSS REFERENCE TO RELATED
APPLICATION [0001]This application claims priority to U.S. Provisional Patent Application No.
60/990,245 Veared0™8#if-Sealing Hydraulic Control Line Coupling", filed orPN&3{198108822007,
which is herein incorporated by reference in its entirety. BACKGROUND [0002]This section is intended
to introduce the reader to various aspects of art that may be related to various aspects of the present

invention, which are GECFLSE ADING HYDRAUCIC'CONTROIUESE SOBIRMNIGO 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 tHiRQRS SRR ENGENE2iBR-A AP [6RTIRANIral resources, such as oil and gas, are
used asc}‘ng_dquc]power vigfiic |n%@ito'ﬁ%ﬁsafﬂﬁcgﬁy%a@f@%kﬁ%rﬁ%lngfgﬁf‘ﬁ\?)ﬁﬂ%ﬁﬁgrpther uses.
esir

Once a resource is discovered below the surface of the earth, drilling and production systems

are oftenN.‘Pﬂ;@Sﬂﬁptg“aﬁzc@%@“&ﬁ‘d‘gﬂf’&?@ﬁ@9&%@@]@9@%@%@@1@%"B@”I(f gebabnshore or
offshore flpRenstieg 08, thedecalinprriaarsiFeA ceamiard BYaelerehes isyehetaians generally

include a wellhead assembly through which the resource is extracted. These wellhead assemblies
may inCIBIR@QKGIROBNBY of components and/or conduits, such as various control lines, casings,
valves, and the like, that control drilling and/or extraction operations. As will be appreciated, various
control lifj@@Q@f]other coimpweatitnobarieodiectitoiotrtrdnse dhiesyesieler doevoce lgspegitedfto one

another torP[RV%dr% a pgathr f?r h q,éab‘"ﬁ control f|lc,l:id, crll%mic%l |re1het9%9/n% or thﬁhlliléﬁ tor be passed
through the WaITEaY sgrﬁ[’ﬁé U 'RERFHRES Qe BHEN alsposeg |F1Q/ar|ous pfsgages through
componaes@itibd aedfurardaseehiisiowu chhis disobasip spe die hevdihiy tenbelpfaldhristmas tree,
and/or a E‘?Q\')i’gﬁ%éot%l'e 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] Natural resources, such as oil and gas, are used as fuel to power
vehicles, heat homes, and generate electricity, in addition to myriad other uses.
Once a desired resource is discovered below the surface of the earth, drilling and
production systems are often employed to access and extract the resource. These
systems may be located onshore or offshore depending on the location of a desired

resource.

[0004] Further, such systems generally include a wellhead assembly through
which the resource is extracted. These wellhead assemblies may include a wide
variety of components and/or conduits, such as various control lines, casings,
valves, and the like, that control drilling and/or extraction operations. As will be
appreciated, various control lines or other components of a production or transport
system are typically coupled to one another to provide a path for hydraulic control
fluid, chemical injections, or the like to be passed through the wellhead assembly.
Such control lines are often disposed in various passages through components of
the wellhead assembly, such as a tubing spool, a tubing hanger, a christmas tree,

and/or a running tool.

[0005] The control lines may be surrounded in the passage by heavy drilling
fluid, which is used to facilitate the drilling and removal of cuttings from a drill bore.
When the control lines are disengaged, for example, to remove the running tool, the
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[0005]The control lines may be surrounded in the passage by heavy drilling fluid, which is used to

facilitate the drilling and removal of cuttings from a drill bore. When the control lines are disengaged,
for exampleMO 28887408 e running tool, the WO 2009/070400PCT/U S2008/08158»%/¢HAizTmas tree,
or the tubing hanger, it is desirable to keep the control lines relatively clear of contaminants, such as

the heavyhillinadyidesethat dMME SR RIS Y8Rl RO TIKEENSHR dentedings %@m@ged

valves. Additionally, any fluid surrounding the coupling may be pressurized as a result of hydrostatic

head preS Qe CHrisstRAAE IRIFAAME R EP RV HH mﬁéﬁ.{ﬁgsép@%t%‘élﬂgﬁ&ﬁﬁ%&ﬁ%% to block

that presgigte.gRIpreRRGREAIE @J@o@gwpaéw%@%qrmhﬂ&mmig,iw{if|m§ control lines are
engaged or aisengaged. ese and otner reatures,
dord d. BRIEF DESCRIPTION OF THE DRAWINGS [0006]Th d other feat

aspects, SHCHRARELEES GHURNS- B3R DR PERBEH FRCLRS Sl e RSiShRAEN the following
detailed gesssptionbreaake axpmiedy Giﬂmﬁdﬁéﬁ@&wﬁq69@*&%?%H@iﬁ%00mpanying

drawings in which like characters represent like parts throughout the drawings, wherein: [0007]FIG. 1

is a partifeSiFRRI de IR R lrRBSRIitetie Bt aTHARBRINSffHIdiSRANRISHSIRIBEH HRYMIRS, partial
cross-segiipfref meemipgissitafinsy drruliadEged or disengaged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] These and other features, aspects, and advantages of the present
invention will become better understood when the following detailed description of
certain exemplary embodiments is read with reference to the accompanying
drawings in which like characters represent like parts throughout the drawings,

wherein:

[0007] FIG. 1 is a partial cross-section of an embodiment of a mineral

extraction system;

[0008] FIG. 2 is a partial cross-section of an embodiment of a hydraulic line
coupling that may be used in the mineral extraction system of FIG. 1;

[0009] FIG. 3 is a partial cross-section of a first component of the hydraulic
line coupling illustrated in FIG. 2;

[0010] FIG. 4 is a cross-section of the first component of the hydraulic line
coupling -taken along line 4-4 of FIG. 3;

[0011] FIG. 5 is a partial cross-section of a second component of the hydraulic
line coupling illustrated in FIG. 2;

[0012] FIG. 6 is a partial cross-section of the partially engaged components of
the hydraulic line coupling illustrated in FIG. 2;

[0013] FIG. 7 is a partial cross-section of the engaged components of the
hydraulic line coupling illustrated in FIG. 2;

[0014] FIG. 8 is a partial cross-section of another embodiment of a hydraulic
line coupling that may be used in the mineral extraction system of FIG. 1;



coupling that may be used in the mineral extraction system of FIG. 1; [0009]FIG. 3 is a partial
cross-section of a first component of the hydraulic line coupling illustrated in FIG. 2; [0010]FIG. 4 is a
cross-sectioW@RMYFiE0omponent of the hydraulic line coupling -taken aldH{glIMER2MI0SIRIG. 3;
[0011]FIG. 5 is a partial cross-section of a second component of the hydraulic line coupling illustrated

in FIG. 210@3531FIG. 6pf padialsdars-ersdinadiitbe srainlly eparasRpBinABaaralike hydraulic
line coupling illustrated in FIG. 2; [0013]FIG. 7 is a partial cross-section of the engaged components of

the hydraiif $PERGIHETRIRHH el B BiG. 2;
[0016] FIG. 10 is a cross-section of the first component of the hydraulic line
coupling taken along line 10-10 of FIG. 9;

[0017] FIG. 11 is a partial cross-section of a second component of the
hydraulic line coupling illustrated in FIG. 8;

[0018] FIG. 12 is a cross-section of the second component of the hydraulic
line coupling taken along line 12-12 of FIG. 11;

[0019] FIG. 13 is a partial cross-section of the partially engaged components
of the hydraulic line coupling illustrated in FIG. 8; and

[0020] FIG. 14 is a partial cross-section of the engaged components of the
hydraulic line coupling illustrated in FIG. 8.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0021] 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.

[0022] As discussed above, it is desirable to block heavy drilling fluid or
pressurized fluid from entering hydraulic fluid control lines, particularly when the lines
are disengaged. These hydraulic fluid lines may be used to control various valves in
the wellhead, such as, for example, a surface controlled subsurface safety valve
(SCSSV). In the event of temperature increase or line failure, where a pressure
build-up of hydraulic fluid in the control line may open the safety valve, it is desirable



[0014]FIG. 8 is a partial cross-section of another embodiment of a hydraulic line coupling that may be
used in the mineral extraction system of FIG. 1; WO 2009/070400PCT/US2008/081027 [0015]FIG. 9
is a partial YY230988ABHGS a first component of the hydraulic line coupling RGIRRZWIAHNZT 8;
[0016]FIG. 10 is a cross-section of the first component of the hydraulic line coupling taken along line

10-10 of fgan8: HO8AU it Guid demreartig o sarerlianelts seGRNEIMAIERE B thgdhyakadlic line
coupling illustrated in FIG. 8; [0018]FIG. 12 is a cross-section of the second component of the
hydraulicto close. Accordingly, an @émbodiment of the present invention provides a coupling

which automatically blocks heavy drilling fluid or pressurized fluid from entering the

hydraulic fluid control line when the coupling is disengaged while enabling the

hydraulic fluid to escape in the event of a pressure build-up. It should be

appreciated that, while this application describes embodiments in the context of a

safety control valve, the disclosed coupling could be used in other hydraulic fluid

lines. For example, hydraulic fluid lines may exist in a subsea control system, an

umbilical, a manifold, an annulus closure, or any other well component.

[0023] FIG. 1 illustrates components of an exemplary mineral extraction
system 10. The mineral extraction system 10 may generally include a tubing hanger
12, a tubing hanger running tool 14, production tubing 16, a casing hanger 18, and a
casing string 20. Upon completion of the system 10, the tubing hanger running tool
14 may be removed and a tree may be coupled to the tubing hanger 12. The tubing
hanger 12 and the casing hanger 18 may be coupled to one or more wellhead
members 22. In accordance with an embodiment of the present invention, one or
more self-sealing hydraulic control line couplings 24 may be utilized to couple a
downhole control line 26 associated with the production tubing 16 with a hydraulic
supply line 28 in the tubing hanger running tool 12 or the tree. Hydraulic fluid may
then be supplied to a SCSSV 30. In addition, one or more chemical injection
couplers 32 may be utilized to couple a chemical delivery line 34 in the production
tubing 16 with a chemical supply line 36 in the tubing hanger running tool 12 or the
tree. Chemicals for injection into a mineral well may then be supplied to a downhole

chemical injection valve 38.

[0024] FIG. 2 depicts an exemplary embodiment of a stab-style hydraulic
control line coupler 40 that includes a female stab 42 and a male stab 44. The
female stab 42 may be coupled to a running tool 46 which includes a hydraulic fluid
line 48. The hydraulic fluid line 48 carries hydraulic fluid from an external source to
the coupler 40. The female stab 42 may also be connected to what is colloquially
referred to as a “christmas tree” (hereinafter, a “tree”), or any other well component
having a hydraulic fluid line running therethrough. The male stab 44 may be coupled
to a tubing hanger 50. Simply put, the male and female stabs may be respectively
arranged on any two wellhead components that are coupled to provide a continuous



line coupling taken along line 12-12 of FIG. 11; [0019]FIG. 13 is a partial cross-section of the partially
engaged components of the hydraulic line coupling illustrated in FIG. 8; and [0020]FIG. 14 is a partial
cross-sectioW@RMEEA#Hged components of the hydraulic line coupling illuS§3&§200$(81037

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS [0021]One or more specific embodiments

of the praggatinveayen Ayl foe ifessribied RelpwralliesridantsiBeciphssimanmaraubiyemplary of
the present invention. Additionally, in an effort to provide a concise description of these exemplary

embodinfRRgeAIPRAaNRH aRLI ETSRAHGYRIS M FomihgeRyiler 40 dechyskaiiGtion. It
should bgappLesiasarbihRjdrir. 2oy elanmmBLE AP SHER S HUAMBINeRE RaiiaBeasI i any

engineering or desi%n project, numerous imBIementatlon-sp_ecific decisions must be made to achieve

the deveRFIERH" STBEARITSALS, J0e1PAYRIBR{HiARRE RAHESE BRI ERHBIPAHA BIRSRERR Péted

constrainggineae B AN FORMPNRHIBR I ATBY HRIGHd e arathgiwMpresyes Wahauldineappreciated
that such a development effort might be complex and time consumin%, but would nevertheless be a

routine uAEBRSIkitDf ABSAGH/Fa0ASAHIBIY AR MERBEIGAR: FoluMp iR 3RiIPHAIRE the benefit

of this digglisdrmdAigRAsndisabaRel ApAveshisikiarriMededplock heavy drilling fluid or pressurized
fluid from entering hydraulic fluid control lines, particularly when the lines are disengaged. These

hydraulicjfozblines masiGe Jisribtarantnlombodmweaives indtfemaithsap saehisadriosssample, a
e, wiTBFE H e Bt OF IR S AR A b ARE 1l LR Vv, it s
desirable54. The body 54 may be metal, such as corrosion-resistant stainless steel.

Components of the female stab 42 in FIG. 3 are illustrated along cross-sectional line

3-3 of FIG. 4, which is rotated about an axis 56 of the generally cylindrical body 54.

FIG. 4 is a cross section of the generally cylindrical body 54 taken along an angled

line 4-4 of FIG. 3.

[0026] The generally cylindrical body 54 may be screwed into or otherwise
disposed within the running tool 46. A continuous bore 92 having varying diameters
runs through the length of the body 54. The bore 92 may be divided into two general
regions having dissimilar diameters, namely, a valve cavity 60 and a shaft cavity 62.
Within each region, the diameter of the cavities 60 and 62 are generally similar.
Situated within the valve cavity 60 is a valve 64 configured to automatically close
upon separation of the female stab 42 from the male stab 44. In the illustrated
embodiment, the valve 64 includes a poppet 66 and a sealing plug 68 with a spring
70 disposed therebetween. The poppet 66 has a diameter greater than that of the
shaft cavity 62 and is therefore blocked from advancing all the way into the shaft
cavity 62. An angled surface 72 of the poppet 66 corresponds to an angled surface
74 of an opening 76 between the valve cavity 60 and the shaft cavity 62. The angled
surfaces 72 and 74 may press together to form a metal seal. At the other end of the
valve cavity 60, the sealing plug 68 may be secured within the bore 92 by a fastener
78, such as, for example, a hex socket set screw. Furthermore, in the illustrated
embodiment, a shoulder 80 on the sealing plug 68 blocks the sealing plug 68 from

moving within the valve cavity 60.

[0027] The poppet 66 is also coupled to a shaft 82 which extends through the
shaft cavity 62 into a reception area 84 for receiving the male stab 44. The shaft 82
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WO 2009/070400PCT/US2008/081027 for the hydraulic fluid controlling the safety valve to be relieved
in order for the valve to close. Accordingly, an embodiment of the present invention provides a
coupling whi¥f 200fiedf¥ally blocks heavy drilling fluid or pressurized fluid REFHERESRGHRE hydraulic
fluid control line when the coupling is disengaged while enabling the hydraulic fluid to escape in the

event of mpieeaLieheidamid@1Apié S RBRIBLRIeEbBA Bﬁ@iﬂ)@a@éﬁl@@?@ﬁ%&%@?%@ ibes

embodiments in the context of a safety control valve, the disclosed coupling could be used in other

hydraulicHRaTRRS IMEBIER AR Bajaraurt $RAH §BeSUrR R A8t O ASuRaY RS APRLSEdem, an

umbilical g Wrﬁ@rﬁ@ﬂtﬂé%ﬁ&%@r@ o?h@ﬁ%éﬂhﬁrtﬁ@@ﬁ@m@&\ﬂ%néipqa%@&al Bélgpigates
components of an exempla%%uneral extraction sr{stem 10. The mineral extraction system 10 may

generallysiaitige mBiRdhEIRERaD ca\ikifg AarGRPRAThRR IBeeRES el @b FeleBRRP16, a casing

hanger 13nhangal st piioeiciuid Risperewpiativr ehire sawioBa BetiR8#PiIRE pappet 8@ning tool
14 may be removed and a tree may be coupled to the tubing hanger 12. The tubing hanger 12 and the

casing h&gENessRal PR SIRERNS IR IRJRCARIPR AIGR EHIFEIL YWSCI¥EBordance with an

embodi t of the present inventjon, one or mare self-sealing hydraulic control line couplings 24 may
be utlizelPEZBbuple a HoHhOedSHIAPIFHERAS SRRk BR B RRS D ARRIESOR BRSHEE & with a
hydraulicssepplydinerBHBdbe Wi kRrN IR suisiagbedl siPletuhsstepe - ddyitituttel fuighmaytthen be

lied fo a SCSSV 30, In.addition, on ical injecti lers 32 may be utilized t
couple a DRV AL DN s SR AR IR KA LB SHEGERET e QIS IAREG m ho

tubinlg Zan@&ami@riuﬁjtpibéagv?thmaﬁeh@f@rml ' Igtwﬂai'estwseiggagd@inemlmﬂlwm@@fﬂdbe f
supplied to a downhole chemical injection yalve 38. [0024]FIG. 2 icts an exemplary. embodiment o
st AR TR T S oo TR A G Ao e 44 Th
female sigdviti 8%y biefaoer ledimcanunsibgd9d 4 andhinb HelntestadivbaudigdiaidibriridgB. Th
heyrSraaEIi: quid?Ii e 48 carries.h draﬁ:gg (gglid fr9 an extern shﬁl:gs t to tpﬂei%fdear 410. T efemZIe stab
42 may B BH S EAR) TSP ST AT PelBrRup b es R R e SRR Caie bitter. o
"tree"), oamyotihe svedls darehedtdravilige gy hedudviak fiuithimgytleeeihtioa ddmEle male stab
4érler?1ay%%q§ I(Edlsto tLﬁEnEEhan ereSO. S%igg%;l th U!r?lvg% a#%gr%t%a stabs \(n%j\ymbe retg;p?eit?vgly
arrangec bEar BRI PECRITNAIRE FarL OV TURYS hr e S e RIAGAR Vs )
zg?lglﬂzlcefﬁ)gmrﬂlpléhe(%wéﬁa ﬂU@f?QdeTSD@'ﬁG%WﬁﬁS ﬂeldflmzefz r(illzlposle;d
within the tupbin anger a se ran I. aullC Jluld 1rgm the cau raulic
alves oS e PR Ty R e oS R e LR o imarnts.
_thel cguptmrﬁ@lmma?@ezm'imlo“snat&ﬂad tfi@.pbf#ma@frmipl m@ér}aaltabaoamﬂemsls/smemmhich rgayt ’
INcluae a. tre elinead, e mineral deposily (e.qd-, ana/or S), a valve, a cas , a wupin
amaor. Lbias i e Beles o8 ARG poesines By thalmelh ik S Spohenapags
illustratestas akdrodioentobtbdifendaletstble i disctrate theddooes B2 male stab 44. The female stab

42 is made of a generally cylindrical body 54. The body 54 may be metal, such as corrosion-resistant
stainless[6@29] Compditers tife tedétnSsl éssath depireF$ed 3sauchilassivhtst thi fenuatesstabetidnal line

o A AR S A RN B Eh SRR oo
66 into the opening 76. The heavy well fluids in the valve cavity 60 further apply
pressure to the poppet 66, thereby creating a metal seal between the angled surface
72 of the poppet 66 and the angled surface 74 of the opening 76. Counter pressure
may also be applied to the poppet 66 from the hydraulic fluid in the shaft cavity 62;
however this pressure is generally less than the pressure on the poppet 66 from the
heavy drilling fluid and the spring 70. The pressure from the hydraulic fluid may build
up enough to overcome the pressure from the heavy drilling fluid and the spring 70,
for example, if the hydraulic fluid source is turned on to flush the heavy drilling fluid
from the female stab 42 before it is coupled to the male stab 44. If the pressure of
the hydraulic fluid in the shaft cavity 62 becomes great enough, the poppet 66 may
be displaced from the opening 76 to alleviate the pressure in the hydraulic fluid. If
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[0026]The generally cylindrical body 54 may be screwed into or otherwise disposed within the running
tool 46. A continuous bore 92 having varying diameters runs through the length of the body 54. The
bore 92 mayV§e280i0EH0tto two general regions having dissimilar diameterBCRAHR1Y8/884837e cavity 60
and a shaft cavity 62. Within each region, the diameter of the cavities 60 and 62 are generally similar.

Situated mméBﬁJYé'Wtﬁ@Wo@Qdﬁ@fWGe%é&H!QU!F%dﬁ@ pem@caﬁéiﬁl%%@mamparation of
the female stab 42 from the male stab 44. In the illustrated embodiment, the valve 64 includes a

poppet 6BaABCHIRIAING MNEGIBY Kitew K5 iPR e diQBsbingeresetrRen N B i e s XS a

diameter gfggjsdhatibatofiberdiafts@ity 62 and is therefore blocked from advancing all the way
into the shaft cavity 62. An angled surface 72 of the poppet 66 corresponds to an angled surface 74 of

an openij@ogdpetweer ingyansrsanity fehans sh sirafh sriiBs 2 sd Aleoaneded guidacesbigornd 74
may press together to form a m_etal seal. At the other end of the valv cavit%/?60, the sealing plug 68

may be $& VRtiE REBBHI GG uHBRHEP 78 & 8R3S4dPBXaINpIBSIRAES: L5eRE set screw.
D bt sk oS e sl s i e
plug rom moving within the valve cavity 60. e poppet 66 is alsp cou to a sha

i ox RS B RS A ) i AR ST BL B S IO RELORAN 08 44 The
shaft 82 J¥/4) GHRG/ATOAXIRETE P D BEBADAMIINGYlbRidepiesse ddoslempoassring soupghg0 and
displace the %a%%et 66, as desc&iéad in more detail below. seai 86, such as an o-ring, may be

disposedeé\% eﬁ&rﬁérPSPﬁ{ dft BPGt HSE% 'a%t?‘me Mt 89@%%%@%%%’6 and shaft 82

remain irdirecgbatil cpane8asib e sl B2t depoessrershiod e dsein. glaesseal 86 may block fluid
disposed in the shaft cavity 62 between the poppet 66 and the seal 86 from seeping into the reception

area 84 40031de verser1@038nstrate thanfembledstabr 2ty e kexgiaked4oveipiphad gueissure or
pressure from heayvy well fluids. The descrijbed.structures are configured such that the heavy well fluid
T o e s e B e i He P e

is automerln'u%gﬁy [o) tefin co raulic es when the female
stab 42 isndiselegam ge eralltheyimald cabbodly. H)2raatie fhiichetal; entdr dsectamosiestasidatiirough the

line 48. A coupling_cavijty-88 is defi between the body 54 and,the runnin | 46, Hydrgulic fluid
iy ente BTG S A PR A B g e 50 b8 Fe LA R A s 12
and 14 are cbstingagsddreal§eneMihgdvargingrdatiedesmatesstaio dghthineugh gtte ot treptiodarea 84
and flow ugh a bore o.the valye cavity 60, Multiple hole and bares. 92 m disposed
around ke b6 B tR Ge A e R R ST IR AR SR R e i i
4, the pahaliogdissestiandlkrstebees! iMAIGH 2@ &halegiadotiterdiatedténef3igetodtites 1Q8trate both

the holes t [ . Eurthermqre, the cross. i fFIG..4 is tgken al e line 4-4 to
better illuas%r%ﬁeq&eg ISl;éo%(e?as géﬁ%(%ggﬁ%enl 8 %%%C%? g@ i‘?ﬁ(‘%ﬁ/ %eRf)ereés%QHl, iéghlga% \YV%%% ?ﬁg female stab
42 is disengagewfeopoppetnidé srxd 24etimgmping 706abegtzaiyibpdds thispaggubt 66 into the
opening | fluids. i vialve_cavi f sure to 66,
thereby czrkg%ftglrgg% Q%ﬁa@%%&h‘%ﬁ%ﬂa\éna Iglc\ié &?ﬁ%&é@ﬁ%ﬁﬂ%ﬁ@%@éﬁ? ﬁﬁﬁ%ﬁ\% ed surface
74 of the tii:aing) izahSeiote bivekedriromagdisntiogplibd wathinpo ppesbeaffroavitiel hodraalic fluid

in the shaf it . o i re. [ I et 66 from

the heav%%%ﬁ ggﬁ%%nwé?;g r|r%égg%irrfég}o?eSS%%%%c?rﬁiﬁﬂéjﬂr@lﬁlaﬁﬁﬁé%ng;y%ﬁ%%gﬁ enough to

overcor_nepleeipgﬁ%&étmetrh&eemdy@_ﬂmimm and tthe ﬁdﬁ&tﬁ@c'a@itto: t&arh b@_ai_ﬁglm:ihyd(rjaulichﬂuid

source is illi r e r to the

male stagttlﬁ%%g ﬁiiéparegys?&?g‘@%g \%/rgr%u% Hll% {n[%rr?gﬁlﬁa tmcgi\%{}l gglbé‘:%ﬁnﬁ%ss tg%%%@%@fw, the

poppet 68 1mugive cisfindOB frafmstenepdAitgspeheslriareshekptssiiserawmhechydesdihefluid. If
sealing plug 116 within the bore 106, while a shoulder 128 may block the sealing

plug 116 from moving within the valve cavity 108.

[0032] The poppet 114 is coupled to a shaft 130 which extends through the
shaft cavity 110 and out the body 102. The shaft 130 may be depressed to
compress the spring 118 and displace the poppet 114, as described in more detail
below. A seal 132, such as an o-ring, may be disposed around a portion of the shaft
130. The seal 132 and the shaft 130 remain in the shaft cavity 110 as the shaft 130

is depressed and released.



WO 2009/070400PCT/US2008/081027 the pressure in the hydraulic fluid decreases, the poppet 66 is
again automatically biased into the opening 76 by the spring 70 and the pressure of the fluid in the
valve cavityV80 00/&8¥ehe metal seal. [0030]Furthermore, the female staP4P/e§O§18%eal 94
configured to block leakage of the hydraulic fluid during use. The seal 94 may, for instance, be an

elastomeyipgspl with metalifirii(fethaf 8RB £Ndrameaa btAI WS 96 baldsdopseal 94 in place
in the body 54. A one-directional seal 98 is disposed below the seal 94to allow escape of the heavy

drilling fIABRHES BRESSHIPIer REPaRWR) MpTeR UNYal dkidat, BYURRENBER HReGRINERANGSOW. A nut
100 Sec%@%mmeﬁﬂéﬂﬁé%fﬁt%ﬂ@%t@dﬁﬁMW%BB?IV@%r%iéh@ﬁﬁﬂ@\%ﬁ%@'@ﬁﬁ/d@?f”ﬂF|G-

5 illustrates an embodiment of the male stab 44, which includes many of the same features described

in the ferf8RNRELND SR aldnREBIAq RIBIRSS e Sréetiy dYtHRfabsHY daPasededveiRtal, such

as CorrosioprsasistaBRIainiess HieelydRrIRoeyisl My R sReeids Meisuungdinaacskf via a nut
104. A continuous bore 106 having varying diameters runs through the length of the body 102. The

bore 106 AR RIRRINE HbBS AKE RANFIPI0A7 RN LR £alGRP ¢4 AHIAMY R NARM I B meters.

Within eagla reeians Sigwliametrirel 1§ caviiag J43 ﬁ?éré&@@ﬂ@i@l%ﬁé'Wﬁ@ﬂ%ﬁﬁh@iéﬁgﬁﬁ within the
valve Cac\iﬂ[td 108 is a valve 112 including a poppet 114 and a sealing plug 116 having a spring 118

disposedtérdbemReICThENSIPRS siaPribia AePRIRISHRar theiqRR!ISIAR dtaft cavity 110 and is
thereforeAdeslgia drpneagdvascing ?&Q@Qg&@’l Rdhes8afizerytydP comandigarsiiagr R0 of the

poppet 114 corresponds to an angled surface 122 of an opening 124 between the valve cavity 108

and the SPRIRGNE TS $1R0 Agle S RPERDLC1PRRANIVEITIHIDS: pFedLrryapler Y F5RMIIS HEh seal. At

the othergag I6é threyaiarcavlyrd OB adastene i aRe, caakyamns hews seekehsgbatRVstaecupes the
sealing plﬁg 116 within the bore 106, while a shoulder 128 may block the sealing plug 116 from

moving WRAiA#E \?’Eﬁ;pedfcdfamﬁy 168/ Uep SRS BRI 134 AsRRRad RIBUS A4S Wfich extends
Spring 11O ciopiact TR0 5B s b e ScHiSEE 95t G 00 LB S5 B a o
o-ring, mdgdueibézbosatharmmg aperdionmhthermhitalgGeahensehydddbn flulklisiza821B0mremain in
the Shaftc(::gr\]/tig/mjf%aot%%@)? ﬁgg\f/tylgrﬂ“iﬁgdﬁ&rggs%gp %,r%%aggﬁhg 118 automatically biases

the poppet 114 into the opening 124 when the shaft 130 is not depressed.

Furthermore, pressure applied to the poppet 114 from fluids in the valve cavity 108

supplement the spring 118 to create the metal seal between the angled surface 120

of the poppet 114 and the angled surface 122 of the opening 124. Pressure is

conveyed from the heavy drilling fluid outside the male stab 44 to the poppet 114 by

compression of the hydraulic fluid within the male stab 44. Heavy drilling fluid is

generally impeded from entering the male stab 44 by a fluid trap 138. Within an

indent 140, a hole 142 provides access to the bore 134. A cover 144 substantially

covers the indent 140, leading heavy drilling fluid to enter the indent 140 below the

hole 142, thereby creating the fluid trap 138. That is, the heavy drilling fluid remains

at the bottom of the indent 140, while the hydraulic fluid remains in the hole 142 and

the bore 134. In addition to impeding entrance of heavy drilling fluid into the male

stab 44, the fluid trap 138 reduces displacement of the hydraulic fluid by the heavy

drilling fluid; therefore, any heavy drilling fluid that enters the male stab 44 merely

compresses the hydraulic fluid in the bore 134 and the valve cavity 108. Pressure

on the poppet 114 from the compressed hydraulic fluid automatically presses the

poppet 114 into the opening 124, thus supplementing the spring 118 to form the

metal seal.



WO 2009/070400PCT/US2008/081027 [0033]As with the female stab 42, the male stab 44 may be
exposed to applied pressure or pressure from heavy well fluids. Furthermore, the tubing hanger 50 to
which the MW@ 2028498 coupled may supply hydraulic fluid to various vahREsT/E§2#HH88HB'SCSSV. In
order to protect the safety valve from being damaged due to a pressure build-up in the hydraulic

control lingo¥s) male siahgthitneorifauredachirisbitoree adiorre AR YC tubing 22 may be

released automatically, as with the female stab 42. Generally, during use,ni%draulic fluid flows through

the coupRyi@iatieal¥)3ssiing the hvsleastibiwd dnpsiigayEaniaminalioeniar Bals s ttordingly,
cavities aikhBRESAHACAIRH3G BTaPcTal - 44iRY RoatalnidYRiauliciio bRt aalastiali4 is

exposed to heavy well fluids. For example, hydraulic fluid mgy be present in a bore 134 and the valve
f

cavity 1085 AR ftHTaRefepniie! Qe sUpS wiark-pa RVl ol TRERMIE IR IYFFAEEA B disposed
around afsnisnk38 dOBYAMUyasctiervalpatal ddols disenpRugedinty 1ae farpdnstabmaréne

described components operate to automaticallﬁ.seal the hydraulic fluid line 52 from contamination by

heavy drilfigSIifte torihg Rhafl<cayitng 1495 RISHRAIRF JiA8B W AR PR AISRORRY MO YMning 124
when theygbafiis3(BE nobABRARFSBE 5%&@@@@tﬂ%%¢ﬁ@@pmi¢ﬂatﬁ the neiePtthéA/BR@ fluids in

the valve cavity 108 supplement the spring 118 to create the metal seal between the angled surface

120 of thePHYpkRE IMHREIRTSIRYIOE NifeRe e 528t the Bpeiarbcibidmnds& FE3é! cari¥ybtirom the

heavy drijiigtfditheissisedhne Matesstiisdd. [HoRARIPRItAd bRYsEOFBRTERS IfTe @ 0BIwdraulic fluid
within the male stab 44. Heavy drilling fluid is %enerallg impeded from entering the male stab 44 by a

fluid trap A IATIRGARRtem 20 1IE HiE! 121 506:80RIESRHBedd QRN BHIa%0 the RRRRPSIA4

substantigily ggvereveardsriskive leamipg ineayiedsilirgdsbieentgichrinaensddgstbalowighe hole
142, thereby_creathng the fluid trap 138. That is, the heayy drilliag fluid remains at the bottom of the

indent 1AAUMAMIREAYERIMIR ABREFORIQINRS P RRINGE 44 P AP HAde! 1821MH RRIMGS® iFpeding

entrancefedieae/fditlirotAviddne saeimpalestab 44, the fluid trap 138 reduces displacement of the
hydraulic fluid by the heavy drilling fluid; therefore, any heavy drilling fluid that enters the male stab 44
merely c§@@36ses thd hydiesitin fbiichin five dlorstaB4 2nchthiheahvale sty 49 ritsiesure on the

24, thu SRR RGNS ShURG CHR45 FoHTAd MeaGR4L Rpoppets B8 and 1R g °Peno
2009/07 GHeSrPEdd ssa0sxM8h0 2 KKIeBbthsenwiading fbra dtrsikbstadésdrivediadavaleistagdition to

t ticgll ling the hydraylic fluid, li fron ination, th le, stab 44 bles the rel
o1 prossuit PRGN BN i I HorbCERR T e BICHOL te Eabes LORAUTEH Cobsurtace
safety valgeclfsesheréuidtpathwagalit e ddophinher2aievs mayiieecomorey ot fivocesh anabepling

ity 146 and les, 148 to the shaf ity 110. Multiple.holes, 14 Isq,be di d
around AR G4 e e S B 1 AR R I G SLloc By 108 5
greater thheytherpatssloedtavitre inydeawarflhid hnpttes sivaft dadided 1ibcavalibe 8detaldsedPremains
closed. ngev r, if the pressure from the SC%SV Precomes too C&q‘gaﬁ}lpg}/draul(i]c quid%in the shaft cavity

pre a

110 may ARpTacd’ é%sgp%%rteﬂ?f?&%%é%@%ﬁ’éepdres%ﬁ‘ré%%%@ S B8R Telieved, the

poppet 1aBbaseagain automatically pressed into the opening 124 by the spring 118 and the pressure
from the fluid in the valve cavity 108. [0036]The design of the female stab 42 and the male stab 44
enables [0037] Turning to FIG. 6, the female stab 42 and male stab 44 are illustrated in

a partially coupled state. In this partially coupled state, the female shaft 80 is in
contact with the male shaft 130, however neither shaft is displaced, as evidenced by
the metal seals between the bodies 54 and 102 and the poppets 66 and 114,
respectively. Prior to coupling engagement, the reception area 82 is initially filled
with heavy drilling fluid. As the female stab 42 and the male stab 44 are pushed
together, heavy drilling fluid may be displaced from the reception area 82 by flowing
out through the space between the seal 92 and the male body 102 past the one-
directional seal 98. The reception area 82 may be flushed or purged by applying
fluid through the hydraulic fluid line 48, thereby increasing the pressure enough to
displace the poppet 64 and enable flow of hydraulic fluid through the female stab 42,
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automatic operation of the valves 64 and 112, such as the poppets 66 and 114 in the illustrated
embodiment. Merely disengaging the female stab 42 from the male stab 44 closes the valves 64 and
112. That isMEb29M4éH8BNntrols must be implemented to close the fluid patREAVESHBESIBRIpling
members. Furthermore, the forces on the valves 64 and 112 from the surrounding fluids (e.g., heavy

drilling fluids) e Raiohe ' espal ¢ $9d, 8VeniHBFSH I HrBIH RIIHEaY|deRAgthaiMakes 64
and 112 close tghter as more pressure is applied from surrounding fluids, as described above.

[0037]TuRRARESE FrREN EMiGE RO eRaPUO A PraR AP A £/ Iaatha N8 BHRRIR & upled
state. In this ngstialiaauRIa staeohadraaleriiai 8008 isRrtasiith RdMaloealil30, however

neither shaft is displaced, as evidenced by the metal seals between the bodies 54 and 102 and the
poppets 66ARE 112, "REGRIIAR 8P 8Rr YNSRI @R SRt tnanAdhe cBaRAIaR4%82™R initially filled

with heaynggliag. fluid. As the female stab 42 and the male stab 44 are pushed together, heavy
drilling fluid may be displaced from the reception area 82 by flowing out through the space between

the seal $8038] the malg beslychd ParithecantddifeqienakigalBarthsusirepiogaanea 82 may be

flushed or purged by applying fluid through the hydraulic flyid line 48, thereby increasing the pressure
enough tﬁ‘%l éi%r%?eggb%ﬁe? 2 Mod&s@ﬂ@%?eihﬁcmeqﬁﬁ(@@g%%é 1émale stab 42, WO

2009/07G60pREHUANS 208(1H1A412d asFiescTibed tolr §irgioa chiglF Qic3H RifaTeptiavipfessure or
heavy drilling fluid is blocked fr ring the reception area 82 during coupling by the
one-direé‘bgﬁﬁf'ée%ﬂlgge&ad ﬁ)%s,gﬁe\’&é%i@&i@% Q@ﬁp Q@'Qﬁﬁb{)?gtpgﬁp%% }%9 Y'ent, or escape
the recepiipnitpi8® 83emoothshifmaieist@R 48paninh & tnale\atakndityose shgeged). [8638jaa the female
stab 42 and the male stab 44 are pushed together, contact force on the shafts 82 and 130 displaces
the ponp ELCBEAnTIEL HERHBLRYLR 1 IS ERH Y FIED PRETMIE iS00 el Ot may
flow fromhibie luidiss eigslittbeviE 358/ viedhgdedoidnaead. IFgthshnbng 4% ceaplag cavity 88;
holes 90; shaft cavity 62: gpening 76; valve cavity, 60; bore.92; reception area 84 fluid trap 138; bore
154 val SO R LRI R, ERSRE AP 107 RO D Y BN AA by craic e
52. Furthentepirey the a83k8dbbjlocks hydraulic fluid from leaking out of the coupling and heavy drilling
fluid from entering the assembly. [0039]FIG. 8 depicts another exemplary embodiment of a stab-style

hydraulic[0088)l line cBUple3 d&pithatimoihdes efapiaty stabddithental matatsistylé 34 disuliith the

embodiment.illustrated in Fl 7..the female stab 152 ma coupled to a.rynning tqal 156 having
T Gl?o% r}cl ﬂ AYers é’g ap ey

a hydrauﬁg?ltlﬂP Ine i%%pl‘laﬁe em% é < allajq am%&“%‘ o be connétte tg]%ﬁ?rge or any ot Ser well

componenithafvengralindiraalit flustriaedimfiligSh2réthheuigmdlessiablé S2atmapHenzyupéeddopled to a
tubing h JAR lic fluid_li .dispo ithi tui nger, 160 may._be used to
transpor?%%/%qrﬁ‘{ﬁ % tf?l?l Id)ﬁtc‘yr’dél nl’rb %&é%gau Elgcrijr? gzgglj %‘ﬁdﬁﬁﬁﬁcg\%l\tt@eg rg é@gg‘% %Jg%g.é%:gﬁ%%%%t?o||ed
compondrescionaecétdadirires be af@RtoE Ge b dhusprarenahanmgpdihyemaoficHéufdimade stab 152
d'sconneﬁ}ﬁﬂing therethrough. The male stab 154 may be coupled to a tubing hanger 160. A
hydraulic fluid line 162 disposed within the tubing hanger 160 may be used to
transport hydraulic fluid from the coupler 150 to hydraulic valves or other

hydraulically controlled components in a wellhead member.

[0040] FIG. 9 illustrates an embodiment of the female stab 152 disconnected
from the male stab 154. The female stab 152 is made of a generally cylindrical body
164. The body 164 may be metal, such as corrosion-resistant stainless steel. The
generally cylindrical body 164 may be screwed into or otherwise disposed within the
running tool 156. A continuous bore 166 having varying diameters runs through the
length of the body 164. The bore 166 may be divided into two general regions
having dissimilar diameters, namely, a spring cavity 168 and a seal cavity 170.
Situated within the bore 166 is a valve 172 configured to automatically close upon
separation of the female stab 152 from the male stab 154.
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from the male stab 154. The female stab 152 is made of a generally cylindrical body 164. The body
164 may be metal, such as corrosion-resistant stainless steel. The generally cylindrical body 164 may
be screwed WHEHEMise disposed within the running tool 156. A continB6T4/BY8A8E Having
varying diameters runs through the length of the body 164. The bore 166 may be divided into two

general rggpaAs havingissimiatdirn drlisoammesly tASRERS aindRRIa8% assrhcayind &0.
Situated within the bore 166 is a valve 172 configured to automatically close upon separation of the

female sERPIBY RGH 1HE MaYENGASPEAI WE S50887@ HeRiceaNeIbiBINB £B2NgeAM i the

ilustrated ggbpainanitthesalyg hégdne! mm\[gs@&o}éé P80 disSdBg eeireiayinor spring 178
disposed therebetween in the sﬁgin cavitl?/ 168. The shaft 174 mi@%ave a pluralitdbg}/bores 180

disposedAPiRiHFOUHRY RASIRLIB0IFREPEE GEABTAIY AikhSed BRI 248N 875rGRRAIRG through
the centesrahthsrdiaft 24 apmilirstatechin Il C d.0ThBBREES! 880MBRERIEART BRMAifksbARd 184 of

the shaft 174 and be in fluid communication with the spring cavity 168. Near a second end 186 of the

shaft 1741 84LHHES8E A Hih i e FRIMRABIR A WL e, 8oARI RS 166reblS8ng the
male stal kadoRP4AH 138bl Hbrapybe Zispasebrourd theyphaltd fiditn dbmparalieavin With The

seal 190 is configured such that fluid is blocked from seeping between the seal cavity 170 and the

receptiorPdREEREELASER BRICREFCEMNG J2PdR_E S{athiater the valve 172 is opened or closed. In
addition, | seal 192 may block fluid from seeping between th ring cavity 168 and the seal
cavity LYDBARD the vaNASE) 390 CH5ble FLRPORER FroMRG TRRaal i B AEALF AR ding an
angled surfaceTH¥sddlel 90gtcdmsiiifaced Sdotoiies fioitlis tolackaadietrsssiasied Bewicanapening 198
between the spring cavity 168 and the seal cavity 170. The angled surfaces 194 and 196 may press
(ogether B LA HOZ DA BERIB SRR 18 Ay WAk SOa A HPIRES s & spring 176 and
open thewhbit driibhcagafigsariized sperase det@d siovn Abidigarthamesrhioééae HRintagabityH 68, the
sealing p 76 may be secured within the bore 166 fastener 200, such for ex le, a hex
ocket sl SRR SRR A ST LRGN Mol A0 6 SRS S NG plug 176
blocks thespealirkp piug dseirarnershaftigl Rithivathrawiay appiity HGEnEI04 8 bludheg the felelé stab
152 may be expo t plied pressure or pressure from heavy well fluids. The cribed structures
are contGUA BT @RS\ WL L SONHRRACA IO RESh SRS gl Bhtaminating
the hydraypierfinigd 188 bagesarhitre theriteyedeistals s Sh & ttis errghgadifyot7oheTimalargjial 154.
Hydraulic fluid ma ter the female stab 152 through the line 158, A coypli vity 204 is_defined
beonen SHE B8 10 101 138 TN RUE ol ST, B Ah D Uk Mg S IS o S0 Lbtd 204 anc
flow thronghyHuiede2P6dseith doseainreity 170 sivimenithe stabsdh?tand/ah4 drE2disenigagadebieavy
well fluid.may enter the female 152 through reception area nd flow through bores
150 to BTG S B LR R e 5P % R e Ly AL RSB Wo
2009/0704a0Pe Bhto280 8¢BiH0R2 bore 166 by a fastener 200, such as, for example, a hex

socket set screw. Furthermore, in the illustrated embodiment, a shoulder 202 on the

sealing plug 176 blocks the sealing plug 176 from moving within the spring cavity

168.

[0043] In use, the female stab 152 may be exposed to applied pressure or
pressure from heavy well fluids. The described structures are configured such that
the heavy well fluid is automatically blocked from entering and contaminating the
hydraulic fluid passages when the female stab 152 is disengaged from the male stab
154. Hydraulic fluid may enter the female stab 152 through the line 158. A coupling
cavity 204 is defined between the body 164 and the running tool 156. Hydraulic fluid
may enter the coupling cavity 204 and flow through holes 206 to the seal cavity 170.
When the stabs 152 and 154 are disengaged, heavy well fluid may enter the female
stab 152 through the reception area 188 and flow through the bores 180 to the
spring cavity 168. In addition, holes 208 may provide a pathway between the bores
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180 and the circumference of the shaft 174 through which heavy fluid may flow to the spring cavity
168. [0044]When the shaft 174 is not depressed, such as when the female stab 152 is disengaged
from the mafeOs28 03 0the spring 178 automatically biases the angled surfct USRS 0FHERhaft 174
into the opening 198. The heavy well fluids in the spring cavity 168 further apply pressure to the shaft

174, thereBy sHaRikEQRINGIR SPEIRY e IRgforee fﬁrB[f?ft'\ﬁWHf&% Whlﬁ%@ﬁWWtH@ angled
of the open

surface 194 of the shaft 174 and the angled surface 196 ing 198. Counter pressure may
also be apfpie@ &8'YH¥ $R8ft 174 from the hydraulic fluid in the seal cavity 180; however this pressure is
generally less than the pressure on the shaft 174 from the heavy dri”in?érlrgid and the spring 178. The

pressure #8AfHhe hydrdRNHRE SRRt ditti B ehdBRiF RS eletomat s 88 e AR fi8theavy

drilling fluid 2apddisersgagadlifSnion & xaanesidb thed) YHEasha Aty it7soaitertativasdadesimen the heavy
drilling fluid from th fore it is coupled to the male stab 154. If the pressure of the

female stab 152 b
i hSHaSE AR 19 DRt <RI RBRB R O Bnare A N IS from the
B g g 198
ecrease ,t e angled surrace oft es | ag INn automatica lased Into t eopenlng
by the oSS PHBQRIPHASIVEE 18 BIHER e TEIESHad S2 6 HBE I NS ARG BRI eal 192,

[0045]Furntheshae, shaftermalesiaind 22 distlges scecrd @ b endigoraegta dock drakepe of the
hydraulic fluid during use. The seal 210 may, for instance, be an elastomeric. seal with metal caps
(S0 a TR UHACH LA RoARIRE O10% SHR e AL 69 HErAM: HHDbL 6P
one-direciiviigl 86} Addé dispiserdselay Hgsral N0 deatioan eseanesiuhe dreewy shiding fluid from
the coupl 0 during coupling engagement, as described in_more detail below. A nut 216 secures
the one-dh/Eb DRSS TP ) BB 05 AP ARR ROTRONE nd e S35 5 JREK egheA o
illustrates]aial enalyastiiie opadribaghate slabcbbdle Wi ghrésslndes onathedidhesariknig uitearaescribed
in the female stab 152, The male stab 154 include enerally cylindrical bo 18 made of metal,
such as QR SBRA ErdAt SEATELE 41dBF THEBOIK I8 A 5 SAL e B B Fanger 160 via
a nut 22thexepalifiiry § Uidrectd 2Heafentalasting thanbeters s dbupligh tihéhle matieos e tHly 218.
The bore 222 may be divided into, a spring.cavity 224 and a se vity WO
2000107 B RAS Co0BbI08 TS SE A ALt Ao DR SIARHPARYre 222 i a
valve 228hepsfighired4oraytomalispliycotb o mpidre sepmiaonodf ihelfemate siatpisssinanrthiremale stab
154. [OOAWHHD ic l* Uslg.a tﬁ?heenﬂ)?ggémreenfh %ee\f%lg?a%ﬁg { ucltlju gggrgassheasﬁ 3eoa"jlnng ed surface

194 of the shaft 174 is again automatically biased into the opening 198 by the spring

178 and the pressure of the fluid in the spring cavity 168 to create the metal seal

192.

[0045] Furthermore, the female stab 152 includes a seal 210 configured to
block leakage of the hydraulic fluid during use. The seal 210 may, for instance, be
an elastomeric seal with metal caps (e.g., a metal endcap seal). A shoulder 212
holds the seal 210 in place in the body 164. A one-directional seal 214 is disposed
below the seal 210 to allow escape of the heavy drilling fluid from the coupler 150
during coupling engagement, as described in more detail below. A nut 216 secures
the one-directional seal 214 to the body 164 and holds the shoulder 212 in place.

[0046] FIG. 11 illustrates an embodiment of the male stab 154, which includes
many of the same features described in the female stab 152. The male stab 154
includes a generally cylindrical body 218 made of metal, such as corrosion resistant
stainless steel. The body 218 may be secured to the tubing hanger 160 via a nut
220. A continuous bore 222 having varying diameters runs through the length of the
body 218. The bore 222 may be divided into a spring cavity 224 and a seal cavity
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sealing plug 232 having a spring 234 disposed therebetween in the spring cavity 224. A portion of the
shaft 230 near a first end 236 may have a plurality of axial bores 238 disposed therethrough similar to
the axial boM9 28U/NHY shaft 174 of the female stab 152. The bores 238 Rfal/BERHBASIARY disposed
about an axis 240 running through the center of the shaft 230. At the first end 236 of the shaft 230, the

bores 2383Bayahh ) dl & RPAP BiaREAERS) VIR B PRIAhORE 3D Addiangadigl holes 242 may
provide further pathways from the bores 238 to the outer circumference of the shaft 230. A portion of

the shaft @St ALEFhIRRIRMNBHABNAIASS HRINRERBIANES 2idhe faimiastatid FRFAMIRRI the shaft
230 throyghitherwres422. FIG. 12 is a cross-section of the shaft 230 along a line 12-12. The notches
246 may be semi-circular, as illustrated in FIG. 12, or may be any other shape which provides fluid

passagegobiy petweenrthigssiatraeaehBiritnen 2 2R Malidbextariacliodes aetestaboladanay enter
through a flujd trap 250. Within an indent 252, a hole 2(;4 provides access to the fluid passages 248. A

cover 25619 HQI%O@P@%@E%QQ’E@Z‘, LSRRG AP (G AP e TS 08 W the hole 254,

thereby creating geetittichrene 25 {CBEBhEe AdiftiorRed teeshaly A3Qeanbiiniigtoe Hages 238 may
have a Iﬂl}ger diameter than the portion ohth,e shaft 230 havin%&le notches 246. A cordinglé, the

continuotO%t& 22 SFRBEGH NAIGIRYERADAY 0 J aXa] BRlghHds0 é{ht%éhﬂf{i%“z@ found the
shaft 23Gavheke $hebstEdt CORE BoRIDRIBNBITIANS demardip riipoeed4btathe baie2288. Holes 260

id th for flui icatj t the b 238 the ind ti 8. A | 262
Dlocks sdUR NHRHEL SLE RN En S e AU Db AN SLeT Cehty SoRISTAEAL2006E fray be
diSpozeiw'%wm@h' segl ba\rityflagzgcam Hin@iﬁfdrimfiﬂe m@sgng}grtl;(bgtﬂwm , On rataarlth%r]dispose?]
around the 30. [0049]In addition, a metal seal 264 ma ck fluid from seeping between the
coring oA ER P K R IRE RN SPBIE TGS TG R Dy rrve o
varying dieeteieieeiodiopthe ahgledurfagsortién Bha/wengiaﬂ %@an:@azl @ﬁsa}waar@mam an angled
surface 268 of an opening, 270 hetween the. WO, 2009/07040QPCT/US, 8102 ring cavity 224
sy b R R N e e e e N o
264. TheXI@ftRA) maiskealepsessetibio clommprsrsiti2s G pringg23Arand Dpen Miecvabie2RB246
described in more detail b . At.the other en th rin ity 224, th ling plug 232 may b
ecuren T PR A0S 50, SR EISD Kl 2 o DR L SR S o
Furthermoreviaieth éultl pgted esndodibenie enstreuitherf 22 30canih ¢hecadng 202y Fhaidlexiesitre sealing

lug 232 f ' ithip th ' ity 224. [0050]As with the. f le stab Ah le stab
oty B Do e T T R R R ot 2505 WIEHSTAS IrRERrE T iy
hanger 1884 @alvide shecotse Kiabel fdidspasgagd 28 subiyvey a6 sutistattialbrioosevalires, such

the SCSSV tect th f alye f ing d d t build-up i
the hychdB Tt R O At A T rec PRl TR, LS s e REd & RaMPSbie tibing
162 maythe felshzag 25@matically, as with the female stab 152. [0051]Generally, during use,

hydraulic fluid flows through the coupler 150
[0048] The portion of the shaft 230 containing the bores 238 may have a

larger diameter than the portion of the shaft 230 having the notches 246.
Accordingly, the continuous bore 222 through which the shaft 230 is disposed may
have an indentation 258 around the shaft 230 where the shaft configuration
transitions from the notches 246 to the bores 238. Holes 260 provide a pathway for
fluid communication between the bores 238 and the indentation 258. A seal 262
blocks seepage of fluids between the indentation 258 and the seal cavity 226. The
seal 262 may be disposed within the seal cavity 226, as illustrated in the present
embodiment, or may be disposed around the shaft 230.

[0049] In addition, a metal seal 264 may block fluid from seeping between the
spring cavity 224 and the seal cavity 226 when the valve 228 is closed. The shaft
230 may have a varying diameter including an angled surface 266. The angled
surface 266 corresponds to an angled surface 268 of an opening 270 between the
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(FIG. 8) before the male stab 154 is disengaged from the female stab 152. Accordingly, cavities and
passages in the male stab 154 may contain hydraulic fluid before the male stab 154 is exposed to
heavy well RIZVPE7&MmMple, hydraulic fluid may be present in the fluid tr&6PE6 2008103 bassages
248, the bores 238, and the spring cavity 224, and intervening areas. When the male stab 154 is

disengaggsteradlin‘emelertiahcl5dal baigesibed ferapenant ARe ob HamedGalky seal the

hydraulic fluid line 162 from contamination by heavy drilling fluids. That is, the spring 234 automatically

biases the'9af/ 98t Bl Pk dhereciabseasstd ndt 88230 M B fisRresieRdife applied to the

shaft 23(1:39’(&@@@%1@' ébﬂ gt %‘d%é’&ﬁ’ftﬁé%ﬁf@eﬂéhﬁss%ﬁgr%ﬁ% W@d@%ﬂ@éﬁi\ﬁ?m 264
between the angled surface 266 of the shaft 230 and the angled surface 268 of the open|n%270.

Pressure/ts EEnORRICREATHICRRAROAANHY Rark JIRRAEURE RIHR 2820MBY RE HRCYFREWEGIBY

compresgienuthedyeiasliadiaidontin Wecmale sialiEtokhal ifethexieraal fgaw, drilling fluid
attempts to enter the male stab 154 through the quid%%E 250. The heav%guid remains at the bottom

of the inderfitPEBNAKHHBMYHFARICH FHTRAAUT I IROABIEE 2540 he $eRihEYAGES248. In

addition Isnmﬂie%@atwm@fi@@mﬁfiﬂmmgiwmmm@@@mgtaamwzh.e fluid trap 250 blocks
displacement of the hydraulic fluid by the heavy drilling fluid; therefore, any heavy drilling fluid that

enters th{ooB0} stab 134 wiehekyecrimpiessen thed)idem g dgiciin1tbe g bassaaned4ds, the bores
238, and the spring cavity 224. Pressure on the shaft 230 from_the compressed hydraulic fluid
oo R RS UGS 5 ol RSB B GorER R TIRLS oL B BER9E with the
female stegolipAntdshribechadlioealn tBitliEapiprRdensticadplgaaiadiie hyidraohaflgigslines from
contamination, the male stab ables the release of pressure in the hydrauli¢ fluid line to protect
vty S T S o B Pl Aeal e Saloly MR T % EPRRSLig rom
the SCS3Vanaahsresniveyiedildviny ghta e bygliaglicasaiytidl 6irved amenatesesd 61435278 to the seal
cavity 226. The holes 278 may also be disposed around the axis 240, Generally, the pressure on the
ot 230 B S e e e S R e T SRR S feautic i m
the seal eardynaR6akychheitheliad $eal64tandas closed. However, if the pressure from the SCSSV

becomes too great, hydraulic fluid in the seal cavity 226 may open the valve 228 to relieve the
pressure[@X8dg the préasnezdilys dedmorekey dryditae Ma e @ 28ws dgesnglutbmatcglgrciéfed by the

spring 23 ressure from the fluid in the spring cavit 4. 10053]1The design of the female
stab 152 (ifr@l ?I?g]gnei eresiﬁg eeﬁgeqeﬁ%d?ogﬁ% é‘) aﬁ%er(ﬁf)orﬁ)z{ﬁ e vrgﬁ/%’lssia/]% i%% 228. Merely
disengaghur tindifgiyaleastibsl 820 pas shgenatetbmm b sthis 4 S4hm aplvestairehanlde®8. flthdt is, no

further cqontrol S i led lose the flui thways inth lin [S.
Furthermo%r}?é&t% iﬂ %r@%ieon Eéﬁ@%é’ %@Sgsr% (ggé #ygl ma%w@@upé%ur% 8 ﬁg%@éslgiewgﬁ%%\?y drilling
fluids) enfbwick et Heepnesaatnrcibsdil)idveapu@oier therfl tid)paseagase248idbd hbresH68s 47@ and 228

| . ) ; ) s, . G, 13
ilusatod MR MGl 2L S GRS B ey e AR S Tal R uibentinte
coupled $tats, tteefamadéestabfi 32 Atheidescribeditnthenaate shafak30 hovoswaticalitheeshaft is
displ ' ] ' . .sh 174 and
230, roon o e e S A e i it ooy
drilling flpring 83 fantamatiodllyidanes the vallestabB thsedewheash#etsyath@sdthisavgtdrilling fluid

may be di 0 i0 83 hy: flowi e seal 210
el the 1 tE o 8 2O DA T VR L O T o e SR 2T, The
receptiorcamiy 288 supplenferihde sppomeddipapphiaditutietabsehl 2@dtyelaato floed line 158,
thereby i i [ t I - lic fluid
through t%%@;egr%glgerli&t%g?@,%ﬁﬁgﬂ%e%gb%ﬁg%ﬁ%@:?lﬁoﬁ%eg%?f@?e%tgl%%ésﬁﬂ?g heavy
drilling flufdeisltkeddroryentéiong tihe heeyytidiillmeduiedisidg twuplalg biathé htedhrectional seal
214. Addy t -directi I I flui a tion
aroa 185 LS Bl s 0D G Dy 0 i G e PEAEPHLIY P

external heavy drilling fluid attempts to enter the male stab 154 through the fluid trap

250. The heavy fluid remains at the bottom of the indent 252, while the hydraulic

fluid remains in the holes 254 and the fluid passages 248. In addition to impeding

entrance of heavy drilling fluid into the male stab 154, the fluid trap 250 blocks

displacement of the hydraulic fluid by the heavy drilling fluid; therefore, any heavy
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[0055]As the female stab 152 and the male stab 154 are pushed together, contact force on the shafts
174 and 230 opens the valves 172 and 228, respectively, as illustrated in FIG. 14. In this illustration,
hydraulic fliYO38828G#om the fluid source to the SCSSV via the followin@ GBS AL line 158;
coupling cavity 204; holes 206; seal cavity 170; opening 198; spring cavity 168; holes 208 and bores

180; recepiiprneri B8t Buidisan < adaBUdsrPssaa8reR 8o MPRSY3ESIORydelgRcAAldhAres 238
and holes 242; spring cavity 224; opening 270; seal cavity 226; holes 278; coupling cavity 276; and

hydraulicthRdl4iEbPaeRaass s, the 50585 38R RRFRINIMRA Y78 feakIFS BHIEARHB oupling
and heawghgrt i o esrqsregdba Aparsahl/ fi[fG2RNOMLRiCasy RIBIemBENRY PrRosYskeptible to

various modifications and alternative forms, specific embodiments have been shown by way of

example PR SRS 23 R40EMdea tsdalipedl ifdetail herein. However, it should be understood

that the invention is not intended to be limited to the particular forms disclosed. Rather, the invention is
TiGRes kS

to cover ification$, WhGitEdAD Al §laRet RatRRSCHRRLARRN R IRASHHCAAS scope of the

inventionzagatefined s theife)laveng arpaicdridlmesirdpsiMBminalion, shstemalscempridag:  a

hydraulic connector configured,. to couple hydraulic lines in a mjneral extraction system, the connector
ComprisiHRDISS e JalRaee s PGS RRAT Ut (VLA AT PSRN ML G Gh the firs

coupling genmerises aclirsbMatyiet autisiifiaid patlenayawed Pressur@ BegrnAyeruplisgigrenfigured to be
secured o a seco raulic line, wherein the second coupling comprises a second valve in a
econd Rty SN e HEY BN VA FEC BB GG a1g B8 (MBS Frespective
closed pogjtsms7esisting Hegressvitl @pextFmahiied @hemiap iksh eeupibpg seoeiroiaigdte the second
coupling, and the first valve is configured to automatically transition to.an,open position when the first
coupling Rt A PP AISABE RSB b AL BrLCLGPE THa ) R APHVGHGEHIEE by crauiic
line excepds & sgeanst phassive pfdbsuextRomltgityayraulisésholic Yakiseal caRity 226yatedn of claim
1, wherein the first an ond valves are configured to automatically close upon disengagement of
the first cl%\?pl %Lgﬁ?jt?e%%ergéﬂﬁ'%ﬁbcﬁ ). I—‘(%Never, ﬂlﬁe pressur)é?rom tHe §C§j§§\r}

becomes too great, hydraulic fluid in the seal cavity 226 may open the valve 228 to

relieve the pressure. Once the pressure has been relieved, the valve 228 is again

automatically closed by the spring 234 and the pressure from the fluid in the spring

cavity 224.

[0053] The design of the female stab 152 and the male stab 154 enables
automatic operation of the valves 172 and 228. Merely disengaging the female stab
152 from the male stab 154 closes the valves 172 and 228. That is, no further
controls must be implemented to close the fluid pathways in the coupling members.
Furthermore, the forces on the valves 172 and 228 from the surrounding fluids (e.g.,
heavy drilling fluids) ensure that they remain closed, even under very high pressure.
Indeed, the valves 172 and 228 close tighter as more pressure is applied from
surrounding fluids, as described above.

[0054] FIG. 13 illustrates the female stab 152 and the male stab 154 in a
partially coupled state. In this partially coupled state, the female shaft 174 is in
contact with the male shaft 230, however neither shaft is displaced, as evidenced by
the metal seals between the bodies 164 and 218 and the shafts 174 and 230,
respectively. Prior to engagement of the coupler, the reception area 188 may be
filled with heavy drilling fluid. As the female stab 152 and the male stab 154 are
pushed together, heavy drilling fluid may be displaced from the reception area 188
by flowing out through the space between the seal 210 and the male body 218 past
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3. The system of claim 1, wherein the first valve comprises a poppet disposed within the first fluid

pathway, and wherein the poppet is automatically biased to close an opening in the first fluid pathway.
4. The systeMP0P4M480 wherein the first valve comprises a shaft coupled 6 THeSaH581&7d

configured to displace the poppet to open the opening when the first coupling is mated to the second

coupling the oRe Hi@ ENSHINsREFAIN. LTHEPERBHtofhe 8551 88/Me5BMIRSTR Sh il eRasE

the first fluid pathway; the shaft comprises a sealing portion configured to block the flow of fluid

through tABRIVERGIiIP ARRarah ey hydrgidisdieldinprted: i aIRBIMA SR IFR4B8 R5E384ERan opening

in the firsérﬂé‘i@ Hé’tﬁqéﬂ_{é‘iélace tHe: Jﬁ@‘tsyéﬁﬁﬁhﬁféﬁ%lﬂlbﬁidV\'i'SfQWdhﬁJﬁ@"ﬂiﬂél mg@hqg@prises‘ a
frustoconical protrusion from the shatft. 7. The system of claim 5, wherein the shaft comprises a

d within

he shaft
plurality dBEHESIAGdREs a5 FeSSHIRARAVE L8 HFRADIE tFe AllesenliRl RIRSSYREMd/or around
at least aneeRiPBMfitieerEMts blociked N8 FYSHENAG R cophereindhe shadlitngredigpnag sy displace

the sealin

The syst

1, wherein the first fluid pathway comprises: a generally longitudinal bore having a first opening at or

portion to open the opening when the first coupling is mated to the second coupling.

9.

raaireeianaleaatied frstifionaivpiie oresHiirgini el ist /liBWRitically bias the
first valverlip eodlioRe doPRsiiopriasainnd eneniiiastior e S st dkiid mathysae maitOsthBe sgstg of claim

near a mithJalBr It SERMIRGST-

[0055] As the female stab 152 and the male stab 154 are pushed together,
contact force on the shafts 174 and 230 opens the valves 172 and 228, respectively,
as illustrated in FIG. 14. In this illustration, hydraulic fluid may flow from the fluid
source to the SCSSV via the following path: hydraulic line 158; coupling cavity 204;
holes 206; seal cavity 170; opening 198; spring cavity 168; holes 208 and bores 180;
reception area 188; fluid trap 250; fluids passages 248; indentation 258; holes 260;
bores 238 and holes 242; spring cavity 224; opening 270; seal cavity 226; holes 278;
coupling cavity 276; and hydraulic line 162. Furthermore, the seal 210 blocks
hydraulic fluid from leaking out of the coupling and heavy drilling fluid from entering

the assembly.

[0056] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in 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.
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a first cavity in which the first valve is generally disposed, wherein the first cavity is in fluid communication
with the generally longitudinal bore; a second cavity, wherein the second cavity is in fluid
communication with the first cavity via a second opening; and one or more holes, wherein the second
cavity is in fluid communication with an exterior of the first coupling via the one or more holes. 11.
The system of claim 10, wherein the first valve is €6Aff§8red to block the second opening when the first
valve is closed. 12. The system of claim 1, wherein the hydraulic lines are configured to supply
hydraulic control fluid t¢ a sur;as%tgﬂnyﬁusgsﬁﬁbsurface safety valve. 13. The system of claim 1,

r

wherein the connector is coupled to a christmas tree, a wellhead, a well, a mineral deposit, a valve, a

case head, a tubing hahB¥F ISR RE IR ATEIBET 2 FRmR Y IRy RBRTIAI2 SVafiBther component of the
mineral extracticxisysitemsystea chmbonaticnriteneosing: 14, The system of claim 1, wherein the

connector comprises a stab-gfyleieaupag confighred 1 e KaklicHuitaRuGa-aMERIESING:  a hydraulic
fluid connector conflr%ur d tfo (t:oupl a first hydraupc fluid line tp a second hydrauljc fluid line, the

wherein tepe irst cogpling Comprises a fir t valve In a(ﬁ%st ﬁ%u 1pat WX& an - :
connector comprising a first coupling“configured to be Secured to the first hydrautic fluid line, wherein the
first coupling comprises: a second coupling configured to be secured to a second hydraulic line,

wherein the second coupling comprises a second valve in a second fluid pathway;

wherein the first and second valves are automatically biased toward respective

closed positions resisting ingress of an external fluid when the first coupling is not

mated to the second coupling, and the first valve is configured to automatically

transition to an open position when the first coupling is not mated to the second

coupling and a first pressure of a first fluid within the first hydraulic line exceeds a

second pressure of the external fluid by a threshold value.

2. The system of claim 1, wherein the first and second valves are
configured to automatically close upon disengagement of the first coupling from the
second coupling.

3. The system of claim 1, wherein the first valve comprises a poppet
disposed within the first fluid pathway, and wherein the poppet is automatically

biased to close an opening in the first fluid pathway.

4, The system of claim 3, wherein the first valve comprises a shaft
coupled to the poppet and configured to displace the poppet to open the opening
when the first coupling is mated to the second coupling.

5. The system of claim 1, wherein:

the first valve comprises a shaft disposed within the first fluid pathway;

the shaft comprises a sealing portion configured to block the flow of fluid
through the first fluid pathway; and

the sealing portion is automatically biased to close an opening in the first fluid

pathway.
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a first valve in a first fluid pathway, wherein the first valve is configured to transition between an open
position that facilitates fluid flow through an opening and a closed position that blocks fluid flow through
the opening; a first cavity positioned on a first side of the opening, wherein the first cavity is
configured to communicate with an external fluid when the first coupling is not mated to a second
coupling; and & secohBecFIRMd<itidn &d Wit e sEadtEreftiPi COPIRRS, dpposite from the first
side, wherein thesgeasmkeaprdyrisieorbguredstafcommunicate with a hydraulic fluid within the first
hydraulic line; wherein the first valve is biased toward the closed position and configured to
automatically transition to the closed position when the first coupling is not mated to the second coupling,

and the first valve is configurBtf &Y SR RTARIIY HARGHLRISIAR GPENIFTRIIH AR BofiFst force applied
to the first valve foydies hydraahdiflaidmitimdh & seebledeailoly eXxtied tscageaatidrfamedpplied to the first
valve by a combjnatianatitheoedeupakfiuid within the first cavity and the bias toward the closed position.
16. The hydraulic fluid coupler of claim 15, comprising the second coupling, wherein: the second
coupling is configured to be secured to the second hydraulic fluid line and comprises a second valve in a
second fluid pathway; 8- theTse&yp@Ual@asncontifiesttie shatinaaehiy eldsdimrse the first coupling is

not mated to thessananpeba@nbigeante opetlitgsaeanty alvecinicomnfiguieddacaytospedieally release a
pressure build-upoi%bﬁn%second hydraulic fluid line while the first coupling is not mated to the second
coupling. 17. The hydraulic fluid coupler of claim 16, wherein the first valve is configured to
automatically transition to the closed position and the second valve is configured to automatically close
upon disengagement di.the firbecysipelingf fraim thevsecimthe Gusphnlye com@@&es hespymyaulic fluid coupler of

claim 15, whereig, Hag fist iy alv@ Rt RIissaaRonpel Aisnaserowibin sk stifhdnrathway.
opening in the first fluid pathway.

10. The system of claim 1, wherein the first fluid pathway comprises:

a generally longitudinal bore having a first opening at or near a mating end of
the first coupling;

a first cavity in which the first valve is generally disposed, wherein the first
cavity is in fluid communication with the generally longitudinal bore;

a second cavity, wherein the second cavity is in fluid communication with the
first cavity via a second opening; and

one or more holes, wherein the second cavity is in fluid communication with

an exterior of the first coupling via the one or more holes.

11. The system of claim 10, wherein the first valve is configured to block

the second opening when the first valve is closed.

12. The system of claim 1, wherein the hydraulic lines are configured to

supply hydraulic control fluid to a surface controlled subsurface safety valve.

13. The system of claim 1, wherein the connector is coupled to a
christmas tree, a wellhead, a well, a mineral deposit, a valve, a case head, a tubing
hanger, tubing, a running tool, a manifold, an umbilical, or another component of the

mineral extraction system, or a combination thereof.
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19. The hydraulic fluid coupler of claim 18, wherein the first valve comprises: a shaft coupled to the
poppet and configured to displace the poppet toward the open position when the first coupling is mated to
the second coupling; and a spring configured to automatically bias the poppet toward the closed position.
20. The hydraulic fluid coupler of claim 15, wherein: the first valve comprises a shaft disposed within the
first fluid pathway;  fife shaftecdFigRsecRigehlMeerRitiba CBNREIFCOMPBIoER #iRPRIWEflow through the
opening. 21cdupeenydraulic fluid coupler of claim 20, wherein: the sealing portion comprises a
frustoconical protrusion from the shaft the shaft comprises a plurality of bores, notches, or a

combination thereof, to enable the flow of fluid through and/or around at least a portion of the shaft;
15. A hydraulic fluid coupler, comprising:

a hydraulic fluid connector configured to couple a first hydraulic fluid
line to a second hydraulic fluid line, the connector comprising a first coupling
configured to be secured to the first hydraulic fluid line, wherein the first
coupling comprises:

a first valve in a first fluid pathway, wherein the first valve is configured
to transition between an open position that facilitates fluid flow through an opening
and a closed position that blocks fluid flow through the opening;

a first cavity positioned on a first side of the opening, wherein the first
cavity is configured to communicate with an external fluid when the first coupling is
not mated to a second coupling; and

a second cavity positioned on a second side of the opening, opposite
from the first side, wherein the second cavity is configured to communicate with a
hydraulic fluid within the first hydraulic line;

wherein the first valve is biased toward the closed position and
configured to automatically transition to the closed position when the first coupling is
not mated to the second coupling, and the first valve is configured to automatically
transition to the open position when a first force applied to the first valve by the
hydraulic fluid within the second cavity exceeds a second force applied to the first
valve by a combination of the external fluid within the first cavity and the bias toward

the closed position.

16. The hydraulic fluid coupler of claim 15, comprising the second
coupling, wherein:

the second coupling is configured to be secured to the second hydraulic fluid
line and comprises a second valve in a second fluid pathway;

the second valve is configured to automatically close when the first coupling
is not mated to the second coupling; and

the second valve is configured to automatically release a pressure build-up in
the second hydraulic fluid line while the first coupling is not mated to the second

coupling.
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the shaft is configured to displace the sealing portion to transition the first valve toward the open position
when the first coupling is mated to the second coupling; and the first valve comprises a spring
configured to automatically bias the sealing portion toward the closed position. 22. A hydraulic fluid
coupler, comprising: a first coupling member configured to be secured to a first fluid line, the first
coupling member comprising TA¢irsavINe flHh ot efed grathhayyherein tha Bstvaleddupling member
configured to becsatgurd to auseaandiiddigiiieise epsddimgiltrgamembsscoatnaiigng a second valve

in & second fluid BRWX: SRS Ricaly cloee (N5 THRLADG SEEATCHYAINES ke e to automatically

close when the first couplint[jzjamem er Is not mated to the ‘second coupling member; the first and second
valves are confiGaféa%6%4atSratically open when the first coupling is not mated to the second coupling
and a pressure differential between a hydraulic fluid within a respective fluid line and an external fluid

e>_<c§eds a _threshold valgle; aﬁ’fﬁe hydraulicﬁ*ﬂﬁd@&&gﬂé\%ﬁ%ﬁﬁ‘%{%ﬁ@%ﬁ%@ ﬁ?@_maﬁée_ a poppet disposed
within the first and second fluid %B}aéhwagls V\\/I\Iltr#"enr%%Q WS(% {fog%gttg are automatically biased to close

openings in the firStRRG <2 B8R Iu'%)%aefﬁways, res'pec Vel 2525 hydraulic fluid coupler, comprising:

a first coupling member configured to be secured to a first fluid line, the first coupling member comprising
a first valve in a first fluid. pathweayy@adiic fluid coupler of claim 18, wherein the first valve

comprises:

a shaft coupled to the poppet and configured to displace the poppet toward
the open position when the first coupling is mated to the second coupling; and

a spring configured to automatically bias the poppet toward the closed

position.

20. The hydraulic fluid coupler of claim 15, wherein:

the first valve comprises a shaft disposed within the first fluid pathway;

the shaft comprises a sealing portion configured to block the fluid flow through
the opening.

21. The hydraulic fluid coupler of claim 20, wherein:

the sealing portion comprises a frustoconical protrusion from the shaft;

the shaft comprises a plurality of bores, notches, or a combination thereof, to
enable the flow of fluid through and/or around at least a portion of the shaft;

the shaft is configured to displace the sealing portion to transition the first
valve toward the open position when the first coupling is mated to the second
coupling; and

the first valve comprises a spring configured to automatically bias the sealing

portion toward the closed position.

22. A hydraulic fluid coupler, comprising:

a first coupling member configured to be secured to a first fluid line, the first
coupling member comprising a first valve in a first fluid pathway; and

a second coupling member configured to be secured to a second fluid line,
the second coupling member comprising a second valve in a second fluid pathway;

wherein:
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a second coupling member configured to be secured to a second fluid line, the second coupling member
comprising a second valve in a second fluid pathway; wherein: the first and second valves are
configured to automatically close when the first coupling member is not mated to the second coupling
member; the first and second valves are configured to automatically open when the first coupling
member is not mated to the S8edFR *BLPHERPIMEHEerar@HipressarauiimatisatiarBadwéen a hydraulic fluid
within a respectiwe fltsccbopliag ehamnmxtierngl fatictax ceesscandteapmig vakiser; the first and second

valves comprise,fishanshseeapmh srls deeasrd .S AP s fhidasthweys the

first and second shafts comprise sealing portions configured to open and close the flow of fluid through

the first and sec6APHASIAHRAIGE [ Ht second coyplingsajihg H@ﬁ?HF%dHF@%{H@rh%{H@é%lased to close

openings in the fiysranid tedovidiflxdeppehivayki®ihefandethedicomtiprigmgeeds atitosiaiidally biasing a

first valve in a firgfnaating member closed when the first mating member is disengaged from a second

mating member, wherein thngrs matlrc‘#I be,' com&thses a securlt(ﬁ mem conflgured to secure
¥ie}

the first mating member to a ISufc |ne Vana> © Cﬁwar'seth%e{)pe ren he |rst valve is

configured to bldeR fiF ?ﬂtﬁéWFﬂ/\fWWﬁ@W@Mé ﬂﬂsﬁtfﬁﬁi\fﬁé‘elmﬂ@%‘é@f @Adtomatically biased to

close openings in the first and second fluid pathways, respectively.

23. A hydraulic fluid coupler, comprising:
a first coupling member configured to be secured to a first fluid line, the first
coupling member comprising a first valve in a first fluid pathway; and
a second coupling member configured to be secured to a second fluid line,
the second coupling member comprising a second valve in a second fluid pathway;
wherein:
the first and second valves are configured to automatically close when
the first coupling member is not mated to the second coupling member;
the first and second valves are configured to automatically open when
the first coupling member is not mated to the second coupling member and a
pressure differential between a hydraulic fluid within a respective fluid line and an
external fluid exceeds a threshold value;
the first and second valves comprise first and second shafts disposed
within the first and second fluid pathways;
the first and second shafts comprise sealing portions configured to
open and close the flow of fluid through the first and second fluid pathways; and
the sealing portions are automatically biased to close openings in the

first and second fluid pathways.

24, A method, comprising:

automatically biasing a first valve in a first mating member closed when the
first mating member is disengaged from a second mating member, wherein the first
mating member comprises:

a securing member configured to secure the first mating member to a

hydraulic fluid line; and
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automatically opening the first valve when the first mating member is disengaged from the second mating
member and a first pressure of a hydraulic fluid within the hydraulic fluid line exceeds a second pressure
of an external fluid by a threshold value. 25. The method of claim 24, comprising automatically
biasing a second valve in the second mating member closed when the second mating member is
disengaged from the fiestyiseRRiGRLBRIEIN the Sigst Yrlerfetpitto e il aek thensridipadiweihatically biasing
the first valve clagesh aanipliseséeseivéag; raﬂassure from a spring. 27. The method of claim 24,

wherein automatically Q@em EQﬁ‘ny&én ﬁ‘é %%IQQWIP&?@% Ff?&%’dﬁrgg%%rﬁﬁ&o@d pressure from the

external fluid. 28. The system of claim 1, wherein the first valve is configured to release the first fluid

into an external 8ﬁ9ﬂ9ﬁ%‘éHPWl%ensﬁfé"?ﬁé?@&%‘@WH%@BS&H%B@W%?{@M"ﬁ\‘gic&ﬁtfbllng is not mated
to the second couflinghe hyd2@lidthedsystertesdslairedbdwreseire e stembldugidyrdigured to release
the hydraulic fluigl idqurn sxternal environment when the first valve is in the open position and the first
coupling is not mated to the second coupling. 30. The method of claim 24, comprising releasing the
hydraulic fluid into an external environment when the first valve is open and the first mating member is
disengaged from the séeond ﬁhgﬁp@h@@ﬁi@@im 24, comprising automatically biasing a second

valve in the second mating member closed when the second mating member is

disengaged from the first mating member.

26. The method of claim 24, wherein automatically biasing the first valve

closed comprises receiving pressure from a spring.

27. The method of claim 24, wherein automatically biasing the first valve

closed comprises receiving the second pressure from the external fluid.

28. The system of claim 1, wherein the first valve is configured to release
the first fluid into an external environment when the first valve is in the open position

and the first coupling is not mated to the second coupling.

29. The system of claim 15, wherein the first valve is configured to release
the hydraulic fluid into an external environment when the first valve is in the open

position and the first coupling is not mated to the second coupling.
30. The method of claim 24, comprising releasing the hydraulic fluid into

an external environment when the first valve is open and the first mating member is

disengaged from the second mating member.
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