SELF-SEALING CHEMICAL INJECTION LINE COUPLING CROSS REFERENCE TO RELATED
APPLICATION [0001]This application claims priority to U.S. Provisional Patent Application No.
60/990,254 VA e0™8#H-Sealing Chemical Injection Line Coupling", filed oPNGE/BES1E2 2007,
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, wh@Hg lsFeSEEACLINGICGHEM ClALMaN E6STYO NitNEESOGURLINGelieved 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 tHiRQBRS SRR ENGERIS2iBR-A AP [IGARTIONural resources, such as oil and gas, are
used as(;‘wdd?c]powﬁﬁi&%ﬂ%ﬁﬁb%ﬁr@%%?@?@%@% praskliigihiR aghad pther uses.
esir

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

are often@%ﬁ%@y%@%cﬁ&@@@?s‘@ﬁg'@@?&&gt@%BW&@]%@E@?&&%ﬁ’ﬂ'&g pllfstafed onshore or
offshore flpRenstieg 98, thedecalinprPiarsiFeR ceamiard BYaeléranaenisisayrigms 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@eag]oth€hizoseptioantsinfcn peadadcndm dute tisp ocosiestenvars tpasplycte vplad to one

another tg provide, a path,fo tF draulic control fluid, chemical injectigns, or the like tq be passed

through (B AN LIS e RHe AR i o e PO LR SL h VAV 5 Qeole S rough

componeantsl/of thlaiweithbabassEhiblgissudsian &stoblisyspaolba hdypigl hapgevidirahtetmas tree,

and/or a rea Ienr%\;lct)ltwjlbackground 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, christmas
tree, or tubing hanger, it is desirable to keep the control lines relatively clear of



[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 exampleM@ 28008V&4¥he running tool, christmas tree, or tubing hanger, itRE HESA{I§8819Reep the
control lines relatively clear of WO 2009/070401PCT/US2008/081032 contaminants, such as the

heavy dridiiiidapesthaidrag e eanifQlfImg OICUBRMMESIHI SRdiadamrrged valves.

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

pressure SHPREQBIFEA SINREP FIRR) A SlpRemarsl yRtseand\GpEianals, amyiid sesiRuREiRdblock that

pfeSSUretﬁ@@o@!ﬂﬂﬁﬁ@‘%ﬁ%ﬁ@éﬁ#é@éﬁ@éﬂ%@@ Fés‘ﬂmvﬂi'w&régfﬁﬂé' Heesd | r@@sﬁ?@%@'di@%lﬂ@
engaged or dlsegjgaged. RIEF DESCRIPTION OF THE DRAWINGS [0006] These and other

features, 2RYERILTHROHEH FRYER! G tiesTRepRTARRBoANRII R ESSIEBR S Blosr&i8bd when the
following sletai|ad feyaranien®) aestainexempbnay siBRogimeiisHsleeasnib et anee to the

accompanying drawings in which like characters represent like parts throughout the drawings,

wherein: {008 P|HIRS S 3L LPIARELHISeREBAK-an embodiment of a mineral extraction system:

L%%i?ﬁ'ﬁfﬁ%ﬁ%%%ﬁﬁ@&%ﬁ &r@@ﬁ&d&@ent of a chemical injection line coupling that may

[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 chemical injection
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 chemical
injection line coupling illustrated in FIG. 2;

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

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

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

[0013] FIG. 7 is a partial cross-section of the engaged components of the

chemical injection line coupling illustrated in FIG. 2;

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

[0015] FIG. 9 is a partial cross-section of a first component of the chemical
injection line coupling illustrated in FIG. 8;



[0009]FIG. 3 is a partial cross-section of a first component of the chemical injection line coupling

illustrated in FIG. 2; [0010]FIG. 4 is a cross-section of the first component of the chemical injection line
coupling tak¥@ 3MAYM814-4 of FIG. 3; [0011] FIG. 5 is a partial cross-sectiBRlo¥ E28EH832omponent
of the chemical injection line coupling illustrated in FIG. 2; [0012]FIG. 6 is a partial cross-section of the

partially ¢pgfgpd FamP9Desis efdbs sbemicalimadtian domseHBRPafilHEENEmM i IFegidP013] FIG. 7
IS a partial cross-section of the engiaged components of the chemical injection line coupling illustrated
I

in FIG. 2/ifheayRing 428 enal 6si0stR R éFalother embodiment of a chemical injection line

coupling that may be used in the mineral extraction system of FIG. 1; ,
[0017] ~ FIG. 11 is a partial cross-section of a second component of the chemical

injection line coupling illustrated in FIG. 8;

[0018] FIG. 12 is a cross-section of the second component of the chemical
injection 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 chemical injection 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 chemical injection lines, particularly when the lines
are disengaged. These chemical injection lines may be used to inject chemicals,
such as methanol, polymers, surfactants, etc., into mineral wells to improve
recovery. Because chemical injection lines are directly connected to the mineral
reservoir, there is a possibility that a downhole pressure build-up may force mineral
fluids up the injection lines, for example, if a downhole barrier such as a check valve
is stuck open. Itis not desirable to release mineral fluids into the environment, as

this may result in significant environmental damage and fines. Additionally, it is not
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[0015]FIG. 9 is a partial cross-section of a first component of the chemical injection line coupling
illustrated in FIG. 8; WO 2009/070401PCT/US2008/081032 [0016]FIG. 10 is a cross-section of the first
component BAR808HEMIHal injection line coupling taken along line 10-10 of FIGUS2908/9%PRIG. 11 is a
partial cross-section of a second component of the chemical injection line coupling illustrated in FIG. 8;

[0018] Flgeslhisicriersieses inm SfdeuRes endv et B RAENE Ghib @ ehfimigaldaiastienrtiprerpling taken
along line 12-12 of FIG. 11; [0019]FIG. 13 is a partial cross-section of the partially engaged

componei§'ReHERSRAMES FiRelIsHGie EBNEMRhg ARRRFEiRa i RNGBPaAnent of the present

invention provides a coupling which automatically blocks heavy drilling fluid or
pressurized fluid from entering the chemical injection line when the coupling is
disengaged while also blocking mineral fluids from escaping the line in the event of a
downhole pressure build-up. It should be appreciated that, while this application
describes embodiments in the context of a chemical injection line, the disclosed
coupling could be used in other fluid lines. For example, 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 chemical injection couplers 24 may be utilized to couple a chemical delivery
line 26 in the production tubing 16 with a chemical supply line 28 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 30. In addition, one or more
self-sealing hydraulic control line couplings 32 may be utilized to couple a downhole
control line 34 associated with the production tubing 16 with a hydraulic supply line
36 in the tubing hanger running tool 12 or the tree. Hydraulic fluid may then be

supplied to a surface controlled subsurface safety valve (SCSSV) 38.

[0024] FIG. 2 depicts an exemplary embodiment of a stab-style chemical injection
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 chemical injection line 48.
The chemical injection line 48 carries injection chemicals 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 chemical injection line running therethrough. The male stab 44 may be
coupled to a tubing hanger 50. Simply put, the male and female stabs may be



[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 emHAiFAEHIIMPthe present invention will be described below. TheBEHESEMELE WAIbodiments
are only exemplary of the present invention. Additionally, in an effort to provide a concise description

of these pxepaRIARYIPHRAABENSS, At Rt 1RSI BHHIAYIRMARIIR BRI APt Bderssiaed in the

specification. It should be appreciated that in the development of any such actual implementation, as

in any ergRNEBHAYDHHERASSRERVEN JRTdRRIRNASD I ERASALIDIESHR LR A SIFRRREE made to
achieve farigVAIORM SPRAGEU90IM 5168 A5 SOMNARSEIMIM RIHEMIRIMRAR P siess-related

constraints, which may vary from one implementation to another. Moreover, it should be appreciated

that suchCRUIGERPARAMBRSTAMIBHR DO ESMPIRNEAY G RBASTMiHY CBURANGRIIIREVERALTesS be a
routine ufieHakpIerf TRty L aRRIPDr 20d SRANtIAC HERIKH IR mrcreliBrpaskBansnne benefit

of this disclgsure. [0022] As discussed above, it is desirable to block heavy drilling fluid or pressurized

fluid fromEREEMGEIRGHES TiRSio Wﬁgg,eagrtﬁswg}iy%\m@?ﬁﬁé‘ﬁﬁ@%%%%@seﬂtﬁéﬁ@é‘.’m chemical
injection inpgvaay BadeIRAE) HIBEFG PR, RIFRaMatRAPloBR I YRessifeIfarianimiftas, into

mineral wells to improve recovery. Because chemical injection lines are directly connected to the
mineral r@5&-FOMBINAHAR hEHIibility that a downhole pressure build-up may force mineral fluids up

the injectign lines, le, if a downhole barri h h is stuck It is not
e LR ALt eIk, 28 BT h T aTe B AR A I CREER DA onmental
damage gnslfings ststditinnaite fvinalet 4D 2009/Ma0IRLCIEHS2M0PPdIdRA0estalI8. to release

ineral flyjd | into a drilling ri letion riser as it b ive t
ot A T S AT B h s QR A B TS ALY S e RO HE hatically
blocl<|§ hgﬁ\é}{i@lfﬁinglﬁtﬂthﬁlr@?@ﬂ:)?%émmI_tr@ttnaltﬁd?hﬁfggﬂaeowm_' tihoiela_mlmlme whﬁrethfe

INg 1 Isengage e als OCKIN | al fluids from escaping the, li N event of a

ST 57 i o o 2 e R b v T ot o S e R g
embodimantsisdbticrpofertajenehalinicalingectbbdithe Sthtatlisclake) couphgiecoline dedusid in other

fluid Iines{_ F§or example, fluid lines may exist in a subsea control system, an umbilical, a manifold, an
annulus I!) u?e, or any other well component. [0023] FIG. 1 illustrates components of an exemplary
mineral emtb?l%t'on t Fr(f mineral extracti 10 lly. include a tubing hanger
12, a tubing alwgeﬁ%r?#lqugo%% %y greoa%urc%%%%ﬁﬁﬁé }:/L%tﬁ];g leg%]gg\i%ﬁrggg?egﬁ ”[}glﬁ a cra}ljsqﬁbngtring 20.
Upon conqaled6n Af chetsysters dxdatie talbBdhsimgeyaninghgitookler sray b ehrengivélcededgthree may

be couplgg a1 Juhino Haoge A2 el BOGRNIETL A 405 SATIAGHANGEL  nay be coupled

to one or more welthead members ccordance wi e present invention,
one or mdissthaanididingdetmmeamaliera 24Iveagaviubizedda chaileavilyedRicWdblivegcline 26 in the

duction tubing,.1.6 i i poly b the tuhi runni | 12.0r.the tree.
Chemical e G e ARy D B B e S S Com vave
30. In adthgopeenaSoisraoral we b4 calirig iyettdalaucomadichily ctagslingsrB2anayatentiizbe to couple a
downhol ol i jat i e, pro 100, fidbi ' [ [wljne 36 in the
tubing ha?ﬁ(gs%gr%u#r%{k]eg%%%qﬁ?tﬁgge%% E;ﬁiﬂralﬂﬁ:ﬁﬁ%m%@g t %%}ﬁe%}%ﬁﬁ%%&g%gjsg&%aég controlled
subsurfatechidety a avpRES CE V3B sfaliPg] FlLE. BBdwibics sprisgeriplisparad dbgrertviaestab-style

hemical-jection i | i f f The f le stab
12 ey b 8 s e S B S & e cnemical
injection tiheyei®eabieckegistom asn\v_sanicjag a{bth@waxt@tndlf@)alneét m}‘ib’(ﬁﬂjpl‘ém 41091% female stab
42 may al5ahecon %?‘Eh?fggg%%ﬁ?@“%%@qéﬁ %Beéfq?.%%éaa @H'ﬁﬁﬂétwféﬁrﬁrg;b o i\ %‘Te ,a

"tree™), or any other we aving a chemical injection line running t ough. The male

stab 44 regweeodglvalie LaviinghangdhsGihpay it 2hel Malangheteniitessabd analy e WO
2009/ 07%8}%%@@1%6%%@%98’% a metal seal. At the other end of the valve cavity 60, the

sealing plug 68 may be secured within the bore 58 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.



respectively arranged on any two wellhead components that are coupled to provide a continuous fluid
passageway, for instance. A chemical injection line 52 disposed within the tubing hanger 50 may be
used to tranBsbHM&WH8h chemicals from the coupler 40 to a mineral reserP6iF/ EP A2
component. In certain embodiments, the coupler 40 may be used in or coupled to a portion of a

mineral geRON SyaRBpHAtes BaYIBLuapIad R a Mt ReadhrR NBlehEENArBLERNPEL (6.0, Oil

and/or gas), a valve, a casehead, a tubing hanger, tubing, a running tool, a manifold, an umbilical, or a

combina$SiRtheRslY. §805E] BIteCeRiiates 8 BnFRemvEIR HiarBaenFiab 44b A51@ihSected from
the male giap ¥ JEprotasBalpiBmprassImsle SHiuanardyieyings sab hasppBe sBhadody 54 may be

metal, such as corrosion-resistant stainless steel. Components of the female stab 42 in FIG. 3 are

illustrate @R B 52058 ARIRHIBRIQ - S PRAESE; SHHEIAR 3Bt2EAQUBGY PP HIRPEESH the generally

cylindricad iRy 2p biforfidsAC KR iIe2 el BRI 9o e A7 badiiga Dodn &4 éakes @legg an angled
line 4-4 of FIG. 3. [0026] The body 54 may be screwed into or otherwise disposed within the running

tool 46. SRgHifHroRAAKN BFSHHhSAY RmAsdhEhelb AL RapretrriRo iR eF the body 54.
The boreTaz gy 5% dhagasidplofiuie giepesddesigis rafinsadissinibetieietas popmsise valve

cavity 60 and a shaft cavity 62. Within each region, the diameter of the cavities 60 and 62 are

generaly28iFhile . 68l &2 AR ERINBIASEIR TR cRINO B A&shfd RE ¥CaUfSRatically close upon
separati e female stab 42 from th le stab 44. In the jllustrated embodiment, the valve 64
etudes RS Dot BbGies HSJAMDRIG LA SMAL LT D A SrErLERREBT P B et 66
has a diafreeten gaoateethinidsat T shecsiosili ca ety 68 asxddsctierdfgreddanked thiamtagdiiancing all the
way into th aft cavity 62. An angled surface 72 of the poppet 66 corresponds to an angled surface
T ot B SRR Bl ARG B BT i S B8 D e ifaces 72 and
74 may frgsstioggthesdgderwhambiafemallcditite 42he tsehghitienvadre tiay ity stae gdaling plug 68
may be secured within the bore 58 astener 78, suc for mple ex socket set screw.
oI O O € UL T G BERE L SR R € oo S P16 o B Rk e sealing
plug 68 fminyleeiri@ddﬂrriedhmmb&wdaeiy(ﬁy W&@@MW@HMSZQG&IOMBZ [0027] _The

B Tor reCOTUEAIS BMeCELES BF YRR 8 ey e GRS o e S R0 e
displace thaftappiy &2, advtesctizestibmdpeatet dil ket visArapn) &6, lseatyasalhfloidngamay be
disposed aroun ortion of the shaft 8 housed. in the shaft cavjty 62. The seal 86 and shaft 82
remain G AT ERUHG SR R eGP S A e o B oy BB e
disposedarih ecteaOaiatihé/ hbteveanih € ophdti e aadidhdcesl 86 drurased inogem@Ptheageception
area 84 and vice versa. [0028] In use, the ale stab 42 may he osed to applied pressure or
mreasurooR HENe A TR HIER SrLeial e a DO RRAL Y Sermtnl SRy well fli
is automd&tiCaly. biackad treracamdénifgGd, chatoantistongsh e ettemidal stpieitbim fd€sd)ess when the
female stab 42 is disen fro male stab 44. Injection chemicals,m nter the female stab 42
through SRR RIS S e v B LM A B R B S e 80 s
Injection bbezaiéals Mmathenteoribetive wpting sewityrdsfdrihfldvisttaken alauishhgle 49 4o4he shaft
cavity 62 gt%erzriw“ths%rg}%t}% é12 %]?% ﬁ4|zélrse9(85engaged, heavy well fluid may enter the female stab 42
through tRe recepl)Jtlon Area 8 akd How thrcugh one or more axial bores 92 to the valve cavity 60.

i s i o b opers SR e il el

cylindric rate s'can be seenin e partial cross section
illustratedlisgePEEOB Kk take thel orglectab dHinghs-snonge e ralitematicaytbineaadig porredG@Nd the

axial borﬁg%hé;%ﬁ%gg : .“‘T%‘érf?éﬁhv‘i;ﬁﬁ%‘?l”rlﬁfd@% t‘hiﬂﬁk@“

2onoanaleine 454 e better illustrate
the radia holes hen the s 2 1s not depresse ,SU(\?@gs when theaAPéén)?Zle stab 42 is

disengagei@sirethe heeosiast £6, theghing gotngenmadtalisepidsevernibppn@ednto the opening
76. The @?mﬁ/ fluids, i t - t eby
creating a metcﬁ ?ga%ﬁ%%gﬁ?%ﬁggﬁg@j%ﬁ?%’i%@%‘?’?ﬁé%%%g# é% gﬁtg @h@%w@%ﬁ%ﬁm 74 of the
opening PEESoiiR@ayretsnbe aaplieddhthamtiereioo® & papihet BEertion ttlen]said indhémicals in the
shaft cavj : rthis o re 6 from the
meavy cHT e e e e Mo SR eae oy R up enolgh
to overcapReRsE @ﬁéﬁ@méhﬁdﬁﬁaﬁé debing diichgiiieusaring €PringhEopessenhisie ihehe injection
chemical it (S AUReYD 2083/07 04U RIS 20RARIOR0n Ladlydibe g edglina fuid
from the female stab 42 before it is coupled to the male stab 44. If the pressure of the injection
chemicaldiifingelstidmie iy 6RMNE Mo gexanpieuiihthinjesipat@Emigabrodigsideddriesh the
opening 76 to alleviate the pressure in the injection chemicals. If the pressure in the injection
chemicals decreases, the poppet 66 is again automatically biased into the
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opening 76 by the spring 70 and the pressure of the fluid in the valve cavity 60 to create the metal
seal. [0030] Furthermore, the female stab 42 includes a seal 94 configured to block leakage of the
injection chavCAR/AUMMAY use. The seal 94 may, for instance, be an elastoRfeFiUSWAAIRIhetal caps
(e.g., a metal endcap seal). A shoulder 96 holds the seal 94 in place in the body 54. A one-directional

seal 98 ipfigpased Relaeg er%ﬂ@@'f%ﬁ@%@@t@@%&f%‘@ﬁ '@%8@&!331&)%@'” 40
during coupling englggement as described in more detail below. A nut 100 secures the one-directional

seal 98 t'HE B 4% dhthRINRSHI IR dRRINBCHPPISRE MirAlE j-fae ShRATsFAYEY 8] embodiment of
the male@é@%ésv(ya&é} BISHIRRS tharb debtéteae igatuigsisessiirgd indnsplamaerstad 42. The
e r

male stab 44 includes a generally cylindrical body 102 made of metal, such as corrosion resistant

stalnless%{@@@%%w9%@%§%'@@GH%QBQ%C@Emg Hﬁ&é@%(ﬁd%m@t'ﬂﬁ?tl&%ontmuous
axial borgipiBaM YA NssiRBBIIEELDE 18rayaih Hiadanatbalbredykg3nghe bore 106 may

be divided into a valve cavity 108 and a shaft cavity 110 having dissimilar diameters. Within each
region, PR BY dhe SRIifes” PO%”%%P@%%@%H&FQW%%BF%W&%%@S includes a

valve 112 aieha peapetddd and a sealing plug 116 with a spring 118 disposed therebetween. The
poppet 114 has a diameter greater than that of the shaft cavity 110 and is therefore blocked from

advancingpe8oie vy tinsertioeeshal m@w&@x@mangu@dmfeeelm sfrifigurepnetdlddkcorresponds
to an angle surfa e 122 of an op etween th valve ity 108 nd the sha caV|ty 110.
The anol SaR AL Ao B ) A5 EIRbIEY 1o e A B OB A IR Reaer onci of

the valveetayityridhit; sdalsidtrerrilial sapch @sd, @me@@kehdeap@ew Sécuhesider Shogiplug 116
within the bore 106, The sealin ave enerally unif ameter bling the sealing
Pl 116 0P BA SR FeR, RAEHORY 205, ORI R Aot G156 MRy FAIBAPY e 156 WO
2009/07 G562 RE ToLAHBA08ELADRLT Windieannldlesifigifiviovr shiahgctiplastnaudiag.odopdirgngly,
when f|UId ressure i the hem all jection Imqﬁé%unds p flq%d:%%gflowg&t%rou h the fastener 126

and mov& ﬁg%%@l 4g'%18" ?8’& ﬁ?a?é?vﬁﬁli 8% HEs rlng 118, and

ensuring dhect&imllﬁéhr@&ammel@smy 520334 hbtdpappeshbladsrc@dipigoldosa shaft 130 which extends
through the shaft cavity 110 and out the body 102. The shaft 130 may be depressed to compress the
spring 11[8@3it] displ&tebthle plopiest 411 4 nasodimenitied thenmoededsttatil H4)ovhigh includes many

of the same features described in the female stab 42. The male stab 44 includes a
generally cylindrical body 102 made of metal, such as corrosion resistant stainless
steel. The body 102 may be secured to the tubing hanger 50 via a nut 104. A
continuous axial bore 106 having varying diameters runs through the length of the
body 102. The bore 106 may be divided into a valve cavity 108 and a shaft

cavity 110 having dissimilar diameters. Within each region, the diameter of the
cavities 108 and 110 are generally similar. The valve cavity 108 includes a valve
112 having a poppet 114 and a sealing plug 116 with a spring 118 disposed
therebetween. The poppet 114 has a diameter greater than that of the shaft
cavity 110 and is therefore blocked from advancing all the way into the shaft
cavity 110. An angled surface 120 of the poppet 114 corresponds to an angled
surface 122 of an opening 124 between the valve cavity 108 and the shaft

cavity 110. The angled surfaces 120 and 122 may press together to form a metal

seal.

[0032] At the other end of the valve cavity 108, a fastener 126, such as a hex
socket set screw, secures the sealing plug 116 within the bore 106. The sealing plug
116 may have a generally uniform diameter, enabling the sealing plug 116 to move
within the valve cavity 108. In addition, the fastener 126 may include a bore 128
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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. [0034] As with the
female stabV¥9,2AH8/Hié81stab 44 may be exposed to applied pressure or prESEIFE2HMEASHERYY well
fluids. Furthermore, the tubing hanger 50 to which the male stab 44 is coupled may supply injection

chemicaly fcieraineet (RSSRRIEN B QAR EOTRKIEK drieoBONICheImRiFRIR 2R ORI IeEY fhaids from

the reservoir from escaplng into the environment, the male stab 44 is confgured such that the

pressure!Thifife CHERR I'mfég’[ﬁfh'|ﬂ%@%59%ﬂ?@ﬁﬁ%ﬁ]@yéi8¥\étﬁf8%m ¢{2si8BREMAR), during
use, injecien RbeB IRISAAME UGN TeeveLEden4dt (it Befietthemaliipdsdthistdisengaged

from the female stab 42. Accordingly, cavities and passages in the male stab 44 may contain injection

chemicalSBE8rb BN B stHEN eigfusel! o BN SVEIPRBHS. For example, injection chemicals
may be p axial bore 134 and the valve cavity 108. As with the female stab the male
ctat 4 HOG AL, R B 67 FERIER BRSBTS TOABRBAMAL mate stab
44 is disegaged femdhrifematsosiph G2, thesdsiasiined mﬁyﬂ@@@l@préi?@é@lt@ot@mm@wlﬂ@é'y seal the

hemical nject 2 from contaminstion by heavy, drling fuid, That s, 1 118
cutomatSR) BALEC0R SRR RPOR Obbnfry S IAE e eraelsh RRF idbreseed

Furthermgsal passtienaapligddaitity peppee Hldoisesufhnsisia thporbie chiity isLpplement the
spring 118 t ate t etal s I between. the angled surfac 0 of the 114 and the angled
cbrface S0 RObIG A1 LRI To GOHGc) B Bhd o RIS TAP Btsde the male
stab 44 tdébeepeppeanuﬁemasempressmn of the injection chemicals within the male stab 44. Heavy
drilling fluid is generally impeded from entering the male stab 44 by a fluid trap 138. Within an WO
2009/07O03RT T/AS 2008108 1032 e chéaid 120 | zerachid IStdd MZmy\beea(@mmistmapplmdal bore 134.
A cover 144 subrstantlall govers ih th |ndvent 141[(? %a@%k@ngrllll I{Jﬁ rger th plent 140
below thé raanal ﬁcﬁqu ereBy creaat ngfﬁ IIIU dstrap i ?13 dqrﬁ’llng Uidl remains at
the bottomhit e entherhd mm dhile d:berpimebnmydnmpllpm}e@mamhemma‘admtthelmmand the axial
bore 134, In |on t ntran of dr|II| lujd into the ma he fluid trap
res $a h o Q"e" ﬁ BlagR IHlacton &?@FX@ ﬂgf Sifdp e é’ gf]erefmr e

138 blocks cemen ein| Betion chenticals eavy drilli ore, any heavy
drilling flueisﬂ'raberftem gwcapig st&b MmBMgrtmmnrelaeemﬂtesrtqbcﬁrénschernrﬁgated*slhréwamal bore

134 and fhe s o498, EIesR AN INEORNEIAs ol s sompisRped ucLanemical

automatlca y presses %e poppet?luflﬁ1 P eopenlng supp |ng e spring I18 to form
the metall 4&@al.Gied@siity additiag me,umewmaup@mbmig froovctieonighl hhgecuuplené@frﬁr@ 2)

contamirglippe e el S 4 uigmatical SR T De SElonghomigel, A in the female stab

42, pressure In the injec hemlca € mineral reservoir may be conveye rough a coupling
cavity 146aaitteorsndmpastageadisl Huand4stalidlghaft camt@rrlilrﬂemlcunmeeammbmae% may also

be dispo e 6 t
conveyeZﬁ%roug%r%éeBbAb%gl %ét Oa%agt%rbf {f%? o[ﬁﬂ% sl?(fgl ég(%lﬁ l 16, ress%ﬁgﬁ e seallng
plug 116 may beqwesieniseadingplalgov16 iritéd aodttue thwehmptb}op@&lﬂsmﬂt)mmm'ynaim||ar

Pressture PRl If-PIB A1) s el G LR sl 140 Indinyalve cavy

108. However e sealing p a greater su ace area on the valve cavi e than that
of the poppist 138 on the shaft cavity 110 side. Therefore, the force pressing the valve 112 closed is
greater than the force pressing the valve 112 opened, and the valve 112 remains closed even when

pressure (8GR up\Vvhere ibsemadalstabclibisiidie ®maged A Tamdlir&gnale stabedraldstab 42 and the
male staly44-cRaRIes ﬁ’\b@%ﬂ‘r@ QPSR ‘ﬁclﬂb‘?n‘éq,(\fﬁﬁy Sach %@ﬁeﬂ%ﬁ?ﬁ@@tr@ﬂq %8 the

illustrated embodiment. Merely disengaging the female 'stab 42 from the male stab 44 closes the

valves. THamM<oa0halienbRydeavyABbnenpudse nid@idscibsespen i Banieayatisate coupling
members, Fyshgim B%p%‘?rf?&cﬁoofh@sp\é?hf?gs TRMWRESHIECLHN93H1E5 68 Gephsax¥firilling fluids)

ensure that they remaln closed, even
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 injection chemicals within the male stab 44. Heavy drilling fluid is
generally impeded from entering the male stab 44 by a fluid trap 138. Within an
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WO 2009/070401PCT/US2008/081032 under very high pressure. Indeed, the valves close tighter as
more pressure is applied from surrounding fluids, as described above. [0038] Turning to FIG. 6, the
female stabV¥9 2H/Hi8d81stab 44 are illustrated in a partially coupled state. R¢ TASHURER Boupled
state, the female shaft 82 is in contact with the male shaft 130, however neither shaft is displaced, as

evidenceg dyriheqneiatoalherwaeiRsiedias &kand H2ail B @apreta e aadihis,
respectively. Prior to coupling engragement the reception area 84 may be filled with heaV\{)driIIing fluid.
I

As the feftRgtapiinn cave s %EHMQA@@@G%%@%@{H@PQH&&W@%F% HgdPHgPbe displaced

from the regepBRiwalea BBy AowinguhBrepiotEgisgare Retveap Hessephidiand deomple body
102 past the one-directional seal 98. The rece{)tion area 84 maé be flushed or purged by applying

injection SHERSCHHAKRINEINERL Ehe ARt mREiR IRFes! 4Re MBS ARRINGTYRLHRIBIGHS enough to
displace tamBRPREHErabrenaela doved tnieelion soranicads thradaiitictiempledirp 42, as

described above in regard to FIG. 3. Differential pressure or heavy drilling fluid is blocked from

entering fATRRESH RbASRYY ¢l iRgiHgiddunie R AR AteliR el EaPoE3RBIREERally, the

one-direcigprienbAB stllewsriearad dhithieais by he peaRg talnegeRi@iesesisHs, Wy the female
stab 42 and the male stab 44 are enge;%ed. [0039@5 the female stab 42 and the male stab 44 are

pushed t8GENEA ERRAM IR IEBIGMAESRSHEAS SHP b HRIANCERINESSSSSHCeBISAHC M 4,

respectiveths rardlusiateddridilGoré 134l ey 380k EUeRlorshemrieais@an finw from the fluid
source to the chemical injection valve via the following path: chemical i_g{%ction line 48; coupling cavity

|
88: radiaPRBRE!Jd: KA LG GREPP GRS INTRS EMNEABRURTIAIGR Y PrESSESHS area 88; fluid
trap 138;poppkharedlidt wadvepeaiity 108, eneniitoprnshafcaetsddey raBaldas i, coupling

cavity 146; and chemical injection line 52. Furthermore, the seal 94 blocks injection chemicals from
leaking ofE3#458¥oupling and heavy drilling fluid from entering the assembly. [0040] FIG. 8 depicts

another ary embadiment of a stab-style chemical injection line cqupler 150 that includes a
formale SUDTEL arid SRS ST AR S BB REA, FRDSEHR HHEST 3%, te femate stab
152 may dentampietido, ahemalg ttab Xebiagimgticaleseehd imeotanjéoectbehdinectdsnafsstab 152

therethralloh (TRAGHIR S 1 Hiay St 5L e 15 RbaP Ve SUbeib R OL e Aus 20081061032

reservoir may be conveyed through a coupling cavity 146 and one or more radial
holes 148 to the shaft cavity 110. Multiple radial holes 148 may also be disposed
around the axis 136. In addition, pressure in the injection chemicals may also be
conveyed through the bore 128 in the fastener 126 to the sealing plug 116. Pressure
on the sealing plug 116 may move the sealing plug 116 into contact with the poppet
114. Accordingly, similar pressure is applied to the poppet 114 in the shaft cavity
110 and sealing plug 116 in the valve cavity 108. However, the sealing plug 116 has
a greater surface area on the valve cavity 108 side than that of the poppet 114 on
the shaft cavity 110 side. Therefore, the force pressing the valve 112 closed is
greater than the force pressing the valve 112 opened, and the valve 112 remains

closed even when pressure builds up in the chemical injection line 52.

[0037] The design of the female stab 42 and the male stab 44 enables automatic
operation of the valves, 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. That is, no further controls must be implemented to close the fluid
pathways in the coupling members. Furthermore, the forces on the valves from the
surrounding fluids (e.g., heavy drilling fluids) ensure that they remain closed, even



hanger 160. A chemical injection line 162 disposed within the tubing hanger 160 may be used to
transport injection chemicals from the coupler 150 to a mineral reservoir or wellhead component.
[0041] FIG. W N2KPAESHN embodiment of the female stab 152 disconnecte®FFEM2M8/MHI&2stab 154.
The female stab 152 is made of a generally cylindrical body 164. The body 164 may be metal, such as

corrosion st shaiHee ssers. Thrseasiady SKEYlErmshtd4dmayrBe pesaued énto or

otherwise disposed within the running tool 156. A continuous axial bore 166 having varying diameters

runs throBBR! i fEHgBUsFAHEREY disle, PrciBsrsiagd aRY®e divided into two general regions having

dissimilar, diameters, namelé,ga pring ¢ vi%(@l68 and a seal cavity 170. Situated within the bore 166 is
t

a valve 11P988higbeaRA4 tallPIBLR GRS AR SN SEFSOIA the male
stab 154ciI04RY il sizatso o ganeaty o, abe RIOen a6 1AAL B antha sealing plug
aving a sprin ISROS repetween In the spri g avity . e shaft m ave a
oluralny ORI TG Tk T R PP S S PRI HeS) B8 QUAERIR I aced
about antasisntial semnpeiwesahtitecooaiversy HieistGHtdnd s pyseateddmhdSL 1K). The axial bores

180 tend f first end 184 of the shaft 174 and be in fluid icati ith th i
cavity 16 WEEHYELLc P IO ORI T ABSSESPRORI 463 RagB PRI Hhunication

with a re¢epigropitaglBSidor Asaeiyiftgribie miale shrktbthd (048] «eallae payHeel dirpsiped around
the shaft 174 in the. seal cavity 170. The seal 190 is configured such that fluid is blocked from seeping
btoan LS A GRS S L TR AT LGk B AT Fike of whether
the valvetArblghapensshoe desedeinthdditanga arelahsaakl®Boagy bR galtitdroneseeping between
the spring.cavity 168 a e_seal cavity 170 when the valve 172 is closed. The shaft 174 may have a
arying R a2 58, B M 5L 05 AP EShPYLPBRA an angled
surface Jififpofien ciremicgld 9BroetMate tieeamvabicdty A 6t @ag thitcsea) tayitatify tHee angled
surfaces 194 and 196 m ress together to form the metal seal 192. The shaft 174 may be

epress T S S A AR N B RRET B BN APLE SO TSt A0 R betow, A
the otherteralghttieederimg estbly 488atheesealiagl EbovE/ nemaleetecEiGed widlfiethetiabre 166 by a

f 200 h f | i k O 2009/070401PCT/US2008/081032. .
eSS o e S LR LIS Rk oy SRS DS S R0 P Aol o coling

plug 176 douplimgWinghsithe-Hiecspidng ceeyIB6 SA[fitdh iily e ctba dedialetisiadl $82108y be exposed
to applied pressure oré)rﬁasaLtre from heav§ well fluids. The describg&i Smﬁf re arelcoﬁrifiﬁqu‘{ d such
that the HESAwatPRYd (S8 bty BiseREd Mol SRR G b AN HITE RS dhehital
injection ppdshganalbaidbhddeanalersiabekd? is disengaged from the male stab 154. Injection
chemicals may enter the female stab 152 through the line 158. A coupling cavity 204 is defined
between [0@38)dy As4tentetheleusiaing 2oahd36¢ Injatgistabehdcalpushgdngethercoopliact cavity 204

d fl i | cavity, L7 5 : i d,
neavy will g oy S e o AR M R e a4 RS Rhonan i
axial borgkigBatestirerSfiing davibyslidgsiratidaitiojgatintiat heeisZednawylprofice dheattwehy between

the axial E’é’&?fg]g%qﬁ@%ﬁ%ﬁm‘f&%ﬁqm&%"ﬁ}?%@"ﬁ5‘%‘?‘5‘ oiGHGHSEY B ARAYYig dpay flow to the

spring cavity
line 48; coupling cavity 88; radial holes 90; shaft cavity 62; opening 76; valve

cavity 60; axial bore 92; reception area 88; fluid trap 138; axial bore 134; valve
cavity 108; opening 124; shaft cavity 110; radial holes 148; coupling cavity 146; and
chemical injection line 52. Furthermore, the seal 94 blocks injection chemicals from

leaking out of the coupling and heavy drilling fluid from entering the assembily.

[0040] FIG. 8 depicts another exemplary embodiment of a stab-style chemical
injection line coupler 150 that includes a female stab 152 and a male stab 154. As
with the embodiment illustrated in FIGS. 2-7, the female stab 152 may be coupled to
a running tool 156 having a chemical injection line 158. The female stab 152 may
also be connected to a tree or any other well component having a chemical injection
line running therethrough. The male stab 154 may be coupled to a tubing
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[0045] When the shaft 174 is not depressed, such as when the female stab 152 is disengaged from
the male stab 154, the spring 178 automatically biases the angled surface 194 of the shaft 174 into the
opening 198Y@RBBEARAY vell fluids in the spring cavity 168 further apply pré¥stteS280f8 L33 ft 174,
thereby supplementing the spring biasing force to provide the metal seal 192 between the angled

surface 14nabihesshalt aRdranatigcrdedisifaccdldfhebihaipnaning b Ceumer Rgssure may

also be applied to the shaft 174 from the injection chemicals in the seal cavity 180; however this

pressure RAYRRHIRALILARIPL Piecianecor Healp i TV i g SAUPIE hEAYIRAIMGFAY and the

spring 17@sERRRrepsiEmnEan dBenisyeeian chemicals may build up enough to overcome the pressure
from the heavy drilling fluid and the spring 178, for example, if the injection chemical source is turned

ohn to flusfog=a ?iawmrélimgs‘tt&@e&cmlﬂ Bmtglemﬁl@lrﬁt@bth&ég%@é%sitdb q@@%ﬁsbmwﬁf;mdlﬁﬁﬁ?b 154. If
the pressure of the injection chemicals in the seal cavity 170 becomes great enough, the shaft 174
oy e ASITALR HA0 190 o G 1516 o o P QL BaTe TGP L6 the
pressure Thésdgjeteameie pionisideergases, toerasioledctisiace sidthfdbeigleaflt g is again

automatically bigsed into th ening 198 by the spring, 178 and the pressure of the flyid in the spring
cavity 1600 FME YIETHERA PO 194 U9 DR B6TB AORD TR 31 O S IR RO F ormore,
the femalestidiglivdiingedes copenldLe exitigurs tdleakiteakagmef dhemeiecticarehemicals during
use. The seal 210 may, for instance, be an elastomeric seal with metal caps (e.g., a metal endcap
sonl). A SHEOHAG: BEIYS DA EERSN rep/dLE TR Tony B ARG o e SBEFEA i
disposedrbgionsthasrgldisindlaloiaesstans abithelpcagpdnticavityd G8rarntecamleadibd during
coupling agement, as, described in e detall bel A nut 216 secures the. one-directional seal
51410 thd by TR B HDIBL RO SF BB SO B arts R ALERE 3 B CRNE8 B el Bodiment of
the male gbaln tepardiioh viclhdésmmastiiihe 2dromftasuretaletisibed.in the female stab 152. The
male stab 154 includes a generally cylindrical body 218 made of metal, such as corrosion resistant

stainless[6@42] ThénbibeyilRidratay benbeclimezhto tte tabiad Rangelud66 sialafiut 2Rand @ontinuous

axial bore 222 hayin ying.diameters r through the length, of the. 218. The bhore 222 may
be dividedE DBy By DA SR T e A ek B S BB e i
the bore 288.isTheahalR284 ordigheac ta pluttitataladlyi 2l dsw ep d 6 Gesprased tidtedfeosngle stab 152
from the e st 54. [0048] In llustrated i , the valy ingl haft 230 and a
sealing pﬂgém%?g%%sa? géﬁhé&@% g%@%@eﬁi’ ﬁ?é@@%%&@@é‘ﬁtﬁ eéall éb%iﬁ%%@wéﬁ%i&ﬁu rtion of the
shaft 230z aeatérstfahe 2BaftrisiAhasdlsiatddyirofFiGial Dorese2asidivprsed Gtenedyextgndimilar to

Cisposed SRRt HS o i e e o Bty e R I B P e

shaft 230;akityakéd. bdlesr 288avaychend flGk aoiimensimdialida, il axéabporescEBtyrzadbénimddition,
dial h ide f f i . i f f

the ahatt U0 R AL R BN el B PR e S Taciate

i low g the S0 3C{B0PHO1IHa0He 2Bl o Lhise o 55 A LGB GG Al 230 along

aline 12- e notches 246 may be semi-circular, as illustrated in FIG. 12, or may be any other

shape wHibe peslides f'mppﬁgya@%mmmb@h iﬂjb'@ﬁ@@ﬂ@@ﬁ@%(ﬁétmrﬁhﬂj@&br?or to the
male Sta*&%\]ﬁﬂl Ay SHE?fHQ%‘&%é'?)ﬁoﬂ%ééaP@QroWHB'{hﬁ%H&i?ﬁ%?@gﬁr@Q@ BPlFrRAdirovides
access to thefluid passages 248. A cover 256 substantially covers the Thdent 252, leading fluid to
enter thethigalves/BelanercAgarinsedzsln assiisny. creaniy ﬁ@fl&%ﬁtmﬁ_)Q_B@OWﬂ)ﬂq from

2009/070404 ¢TI SRANBIABLORH 004N T hePariPhaldba $haft 230 eRimaining thpvexipidpyes 238
may have a larger diameter than thé portion of the shaft 230 having the notches 246. Accordingly, the
continuoG466£k Jizetﬁm.ﬁt;;MMHm;h@%awamng digmosisd m@y@#@@eaékﬁﬂlmkéﬁkﬁfﬁ%S around the
shaft 230wherpdhe, shralt OB AipNdERRSIiBRBIL RIS AL A9 dBRRXIRIpASH #38- Radial

holes 260 provide a pathway for fluid communication between the axial bores 238 and the indentation

258. A sef1®batvigeRdRe spage 6aNiiid GRanskiheesialearivd 058 Arenaestavdages 128 The
seal 262 gy o GiaRpBRELU L therseabiav NG ARBa e gl Rl e peatpEgbggiment or may

be disposed arou shaft 230. [0050] In addition, a metal seal 264 may block fluid from seeping
between @P§5HeS caRBMIIBSHHhaRsEW 4GP eReREAHEMaVE 22850a860ReT e BIRAR 230
may havegRBANaneiR dekiding o Macia sy dach,2P6s Tie 3aaiRtuITgCrr4ASpBESponds to
an angled surface 268 of an opening 270 between the spring cavity 224 and the seal cavity 226. The
angled sﬁﬁﬁé@?@ﬁ@'ﬁd%@%ﬁgéﬁéQJ@@iﬂ@P'ﬁ@Qﬂfﬁlﬂﬁg RRtEISRXRTHAS ThESREATKSY may be
depressed to compress the spring 234 and open the valve 228, as described in more detail below.
[0051] At the other end of the spring cavity 224, the sealing plug 232 may be secured within the bore
222 by a fastener 272, such as, for example, a hex socket set screw. The fastener 272 may have a
bore 274 to enable the flow of fluid therethrough frem-a coupling cavity 276. Furthermore, in the
illustrated embodiment, the sealing plug 232 includes a spring engagement body 278 surrounded by a

seal 280. The seal 280 blocks the seepage of fluid between the spring cavity 24 and the coupling
cavitvy 278 arotind the cealina nhiia 222 A fhind recentinn bodyv 222 mav he coirinled to the enrina



[0052] As with the female stab 152, the male stab 154 may be exposed to applied pressure or
pressure from heavy well fluids. Furthermore, the tubing hanger 160 to which the male stab 154 is

coupled mayV O IViHEHtion chemicals to various valves, such as the cherBfeBURELEBH WRIve. In
order to block the downhole minerals and WO 2009/070401PCT/US2008/081032 chemicals from

escapingsgp seroiRieFipthinprrdlarmakifia-ded isrhoatuved saieh sordhed prasshecssamgources

external to the male stab 154, such as heavy drilling fluid or downhole fluids in the chemical injection
line 162, Rikthdr Bikekabga0a!pesringsd 4610053 M NG M LG SRER S GRS A EBemicals flow

through the coupler 150 (FIG._8) before the male stab 154 is disengaged from the female stab 152.
AccordiniAANviilR Uskt SRS LSRRG PR KeAd S Pe SR RRSPRJRERPIRE IS SN bals before the

]Era-l(;e Stalprise%édf@;rpTﬁ@éWa@%hg@lﬁﬂm Fgﬁ@)@%g&%bﬁ?@ﬁr@%ﬁﬁ@ﬁ?ﬁubﬁ é?f@ﬁent in the
uid trap , the fluid passages , the axi re , and the spring cavity 224, and intervening
roas. witg e R Corma el B R T e L T o AR G BIo R mpoments
ﬁp%rate ;@mmatiq@&me@mg@emmﬁki rtn)i&pt?wmﬁl@esifﬁ@ fsznsrlsdmd 'ﬁgédﬁrbmm@vméreﬂling
uids. That is, the spring 234 automatica iases the valve 228 c when the shaft 230 is not
bl et b e o N
Supplerg@ﬁwﬂm?pfm&%ms:tmfmﬁb@mw@érselaél%pat@ueandha@ngmd ! gwd?]ce ;3&6 ofdthlcla shﬁft .
230 and the angled surface 268 of the opening 270. Pressure is conveyed from the vy drilling flui
outside TG SARICAR Ty R4S 69 CiRG SaU BRI R RS A AR he male
stab 154 20babishéhecaxieiniay hgavyWhlingHtistaste i satalerBardhe diialegigbd, Setivpuahi the fluid
trap 250.,The heavy fluid remains at th tom of the indent 252, while the injection chemicals remain
i o M e SaE LT H2E e ah o R TR e AL B e LB MO
fluid into the axéé sdabs1 540 tioetfigigdriag 2a0iods. displdditioantaditheoigectos efwmicals by the
heavy drilling.fluid; therefore, any he drilling fluid enters the male stab 154 merely compresses
e oI BT T AN LS GLE R 5 0 STSC e St Ty e o D S0Rf 224
Pressure1di4 ttreciigiit@Bigirbsathef cid s Sewitgeisospeingigaity a@®matically supplements

pressure from the spring 234 to form the metal seal 264. [0054]In addition to automatically sealing the
chemical[Bfd&]on Wiesrfribv soafhh7idas oo} thepredscstabuthdasusdraatiballie serts stath d Hjéstion

hemicals. ; , e ical . . | :
b o e TR e S B e R S S e s o o
radial holeg28@ ttdhefsial shaity! Z26nkduthielepaning HE8s W@ heagioRedoLrdSTIAUB2048/1081032

288 : : tion, , i e 50 b
convey e oo T A e B R R e
plug 232 iasing doecthtoqaraliidepiog 2@2ahsealohdchetivkearetbhadn Bl swdacdingly, ofithigar pressure
i l Qi ' ing plug232 i i 4. H :
the T Rty s, Bp 20 B S R N C e R SER N f  ahtt
230 in thalsedieayipliedéo Theslfafe | Hefforodhedsgntiahehainicazgtivecskig gadty r1®@n the force

pressing ﬁ'&%v}é%’retﬁrﬁeg%ﬁ’g&ﬁg’ YL ARNERTR SRR S0RE BHERL/BRAPIFIHERPHIS up In the

chemical Injection i
heavy drilling fluid and the spring 178. The pressure from the injection chemicals

may build up enough to overcome the pressure from the heavy drilling fluid and the
spring 178, for example, if the injection chemical source is turned on to flush the
heavy drilling fluid from the female stab 152 before it is coupled to the male stab 154.
If the pressure of the injection chemicals in the seal cavity 170 becomes great
enough, the shaft 174 may be displaced from the opening 198 to alleviate the
pressure in the injection chemicals. If the pressure in the injection chemicals
decreases, the angled 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.
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[0055] 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 228YRNE M9 ¥urther controls must be implemented to close the PUHYSAHHAE843A the
coupling members. Furthermore, the forces on the valves 172 and 228 from the surrounding fluids

(e.9., hegpp 46 "”%Vﬂﬁé)rﬁﬁ?é‘,@@f’éﬁﬁ@é @W%Q'%Qdé&%ééﬁ]‘%%ﬁﬂiﬁ@ﬁr@@%é%ck‘de_ed’ the
valves 172 and 228 close tighter as more pressure is ap_Plled from surrounding fluids, as described

above. [J88KfA&OLNMHINRSHONARIENGAIS SH4IN9558nd MR $REILLRE B4R 4155304y RBdled state.
In this pagtisibssruriadbatainnthfciamalpsag. 1 d4ieia eoriash WhIfheaneplsuatA30n brever

neither shaft is displaced, as evidenced by the metal seals between the bodies 164 and 218 and the

shafts 1702563301 Fda RGN 1 BPY dfdagBrABRIAFRRECH HER! mkhritEiSRIPEAREIBYE may be
filled withheaws g fiew ssBp ieotaleeibibdrmsginaianarsine totsies pashadiagether,

heavy drilling fluid may be displaced from the reception area 188 by flowing out through the space

between $RERING ST90RMRE W A3L550Y28E BABPIRAS L ARl oAl YA 2ePHEE R ption area
188 may drectlyisbefiopaPYEGS S 1y RPPI¥ Badl itel g R dhes chersital iaie ctiomlingel d&8, thereby

increasing the pressure enough to displace the shaft 230 and enable flow of injection chemicals
through tjoofEmMalersGbl 158uesatesciibechabairmdantegard ndidGtb Dk ramich pieksise or heavy

drilling fluid is blocked from entering the reception,area 188 durin upling by the ope-directional seal
12 AGIBRAR) Tie SO RS B SR MU BB o T AP SRR hoa/031092
fluid to vemt)ieasaapenthraligegtitidricaiesotya 18ih Hoe fehmindiaudb2acdisiorale skthris4 are
engaged. [0057] As the female sta 2 and the male stab 154 are pushed together, contact force on
the ohattS PRI EPR o BEROVRNLY B DB 0S5 8 B0 Ny L REGSH Al WG4 1 this
illustratiop2je#licortimvitsisxinbpdleve i mdtia dlviak giogr ciain shershenscalanightinn ledyehvia the
following path: hydraylic line 158:; coupling cavity 204; radial holes 206: seal gavity 170; opening 198;
spring ca&%?&qggi%hg‘%g%eaﬁggaﬁ%y& e Vié%ﬁg %Sti%?l”&%gél\@%'; %C%ald'd% & T fluids
passagesavif) drhtatiog afsSimildiatimtest 60, Sitiatbdradt B at sesl 20D ddes 24lRe2BIg cavity
224; opening.270; seal cavity 226: radial holes 288: couplin vity 276: and h ulic line 162.
Frtherm TG Gy SIOAIAB Y SN GR R AR d0F PO R R B PHALS ariting fid
from entenag thaladgmbly. [0058] 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 bed0@48Lribkdtiredibtsirata@iantbonievent itsboayd 228 derkided theltaiiic?Bdemiba is not

e SR R S e R IR S

defined B2ehe fopoviiog apiendedftRBteecar a first end 236 may have a plurality of axial
bores 238 disposed therethrough similar to the axial bores 180 in the shaft 174 of the
female stab 152. The axial bores 238 may be generally disposed about an axis 240
running through the center of the shaft 230. At the first end 236 of the shaft 230, the
axial bores 238 may be in fluid communication with the spring cavity 224. In
addition, radial holes 242 may provide further pathways from the axial bores 238 to
the outer circumference of the shaft 230. A portion of the shaft 230 near a second
end 244 may include notches 246 to facilitate fluid flow around the shaft 230 through
the bore 222. 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 passages 248 between the shaft 230 and the bore 222.
Fluid exterior to the male stab 154 may enter through a fluid trap 250. Within an
indent 252, a radial hole 254 provides access to the fluid passages 248. A cover
256 substantially covers the indent 252, leading fluid to enter the indent 252 below
the radial hole 254, thereby creating the fluid trap 250.
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Claims 1) A system, comprising: a chemical injection connector configured to couple chemical
injection lines in a mineral extraction system, the connector comprising: a first coupling configured
to be securdMQ3W%PIP¥Hemical injection line, wherein the first coupling coRelidEH§P§1Rve in a
first fluid pathway; and a second coupling configured to be secured to a second chemical injection

line, _vvhe[eimé]e STRRN ﬁélﬁ'Her?é’@PPcﬁf{SQ%@ %@%ﬁiN@'Nﬁé@)@é’?%@@ Pl m&b‘_w&\yé a V\{herein
the first and second valves are automatlcall\{n%ased toward respective closed positions resisting

ingress JASBREHIAMAIALIAIMES BeHrs 6b Iiﬁ&@r‘?@@n%\é’&%ﬁﬂﬁe“@é@m Hrpling; wherein
the first VAR RARYIiSBfeBRARE JiSBBRS S 3athrMen i BHithBshumpauhe WipHacRAg!t is

automatically biased to close an opening in the first fluid pathway; wherein the first valve
comprise2PRY LBIAIPRASR arevrtaajakafis Wéﬁﬁé‘ﬁﬁlé?, sl rSANHRUSAPRS configured to

move withihiigdray ik PedRd-ich St es IHECAXINIBShes TrsBchrAtRal nalegliDe0iprAae the plug is
configured to supplement the bias of the poppet to close the opening in the first fluid Pathway in
response”f ANaHdRELAd FAMTRIsaLiAY PoWRENS{ A Bt BRIRS f,g\%r?é?%iWﬁ@ﬂ%i gH@second

valvel_s arggenfigssardeabiokatisadiyadesss ARRTs Heaneagememdadhridnsbseuminenasghe second
coupling.
ping 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.

[0050] 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
spring cavity 224 and the seal cavity 226. The angled surfaces 266 and 268 may
press together to form the metal seal 264. The shaft 230 may be depressed to
compress the spring 234 and open the valve 228, as described in more detail below.

[0051] At the other end of the spring cavity 224, the sealing plug 232 may be
secured within the bore 222 by a fastener 272, such as, for example, a hex socket
set screw. The fastener 272 may have a bore 274 to enable the flow of fluid
therethrough from a coupling cavity 276. Furthermore, in the illustrated embodiment,
the sealing plug 232 includes a spring engagement body 278 surrounded by a seal
280. The seal 280 blocks the seepage of fluid between the spring cavity 24 and the
coupling cavity 276 around the sealing plug 232. A fluid reception body 282 may be
coupled to the spring engagement body 278, for example, via a fastener 284. The
fluid reception body 282 may be configured to increase the surface area of the
sealing plug 232 in fluid communication with the coupling cavity 276, as described
below. For example, the fluid reception body 282 may include an indent 286 or a
similar feature. The sealing plug 232 may advance into the spring cavity 224 when
pressure is applied to the fluid reception body 282.

[0052] As with the female stab 152, the male stab 154 may be exposed to applied
pressure or pressure from heavy well fluids. Furthermore, the tubing hanger 160 to
which the male stab 154 is coupled may supply injection chemicals to various valves,
such as the chemical injection valve. In order to block the downhole minerals and
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3) The system of claim 1, wherein the second valve is configured to automatically transition to an open
position when the first coupling is not mated to the second coupling and a pressure differential
between a Fy&3OAUBIwithin the second hydraulic line and the external fRd/ER2s4 S W3Areshold
value. 4) The system of claim 1, wherein the first valve comprises a shaft coupled to the poppet and

configureshishilispige e RAeY t@@fP@“irﬁ*j&:ﬁ@ﬁﬂiﬁés‘{vfl%‘rf’@éiﬁéﬁqlﬂlﬁ@déﬁﬂ?lﬁ‘@d%mﬁ second
|

coupling. 5) The system of claim 1, wherein the first valve comprises a spring configured to

automati€fy IS RIRSBIH B WECERD Sl e iheitmal ensdp dmitgSHah &sike AW hiAday. 6)

The systamPbelagninyrsenatistietHestMalvicap MR Aindaib disorned wAEH: e iiskBuid pathway,
the shaft comprising: a sealing portion configured to block the flow of fluid through the first fluid

pathway,aﬁﬁéi@i shaft is configured to displace the sealing portion to open the opening when the
first coupling.is mated to the second coupling; and a plurality of bores, potches, or a combination
thereof, d0LRRble RIS AT AF BT OGP TRt S BBHET P CRLBISR 0 The systern
of claim §Fvéhegivetioeditht valve eninpr B ssadiguingngeafiigone dio fautainaastenlly 32as the sealing

portion info a clgsed position withjn the opening in the first fluigd pathway. 8) The system of claim 6,
aronn (ECOLT SRR A RS S DL SIS Sl e B iy riceton

chemicals before the male stab 154 is exposed to heavy well fluids. For example,
injection chemicals may be present in the fluid trap 250, the fluid passages 248, the
axial bores 238, and the spring cavity 224, and intervening areas. When the male
stab 154 is disengaged from the female stab 152, the described components operate
to automatically seal the chemical injection line 162 from contamination by heavy
drilling fluids. That is, the spring 234 automatically biases the valve 228 closed when
the shaft 230 is not depressed. Furthermore, pressure applied to the shaft 230 from
fluids in the spring cavity 224 supplement the spring 234 to create the metal seal 264
between the angled surface 266 of the shaft 230 and the angled surface 268 of the
opening 270. Pressure is conveyed from the heavy drilling fluid outside the male
stab 154 to the shaft 230 by compression of the injection chemicals within the male
stab 154. That is, the 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 injection chemicals remain in the radial 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 injection chemicals by the
heavy drilling fluid; therefore, any heavy drilling fluid that enters the male stab 154
merely compresses the injection chemicals in the fluid passages 248, the axial bores
238, and the spring cavity 224. Pressure on the shaft 230 from the compressed
injection chemicals automatically supplements pressure from the spring 234 to form
the metal seal 264.

[0054] In addition to automatically sealing the chemical injection lines from
contamination, the male stab 154 automatically seals in the injection chemicals and
downhole minerals. Pressure in the injection chemicals from the mineral reservoir
may be conveyed through the chemical injection line 162 and the coupling cavity 276
through one or more radial holes 288 to the seal cavity 226. Multiple radial holes
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9) The system of claim 1, wherein the first and second chemical injection lines are configured to supply
injection chemicals to a mineral reservoir. 10) The system of claim 1, wherein the chemical injection
connector iINQAMEATHY christmas tree, a wellhead, a well, a mineral depRUTANHNEIHEEse head, a
tubing hanger, tubing, a running tool, a manifold, an umbilical, or another component of the mineral

extractiopsysaay vy diserraaaientharOhxid dhd hersuskanba! plaisddretherimeediemical

Injection connector comprises a stab-style coupler. 12) A chemical injection line coupler, comprising:

a chemicaNfTHEAHRBNARIP L SRIYEHSH N EKI hSriPr erefflital G daginnfne (8 4K nd chemical

injection B@QIiH@eF@ﬁ‘QYEE@ in@@@Q%@ﬁ@ﬁé"@é&lﬂﬁ@%iﬁ@@@Qf iﬁ@éﬁ‘?ﬁ@%gf@@ﬁgﬁﬁwg@éﬁcured to
the first chemical injection line, wherein the first coupling comprises: a first valve in a first fluid

pathway; N0 CQRIAGHMBSINE R M d3Le R ESAETHLE VATTHAERSH S GRANEE o HIfy SR o
communigateinvibaiearEang Dol aprdsdwing \ivdszamiotied iaivslithesxteraiByit o bias the

first valve towards a closed position in response. to an increase in external fluid pressure, and a

plug dispthéebUigiRseRiRbRIN ARkt $580NY P3igdelas mBRAIGIRHTRES RS Based on a

hydraulictfgi¢ltRegssiireevainain 439 firstehesrahinipction Imgertdrtaibugiscoriissingite supplement
the bias of the first valve toward the closed pasition in response to an increase in hydraulic fluid
Ioressureyalve 228 closed is greater than the force pressing the valve 228 opened, and the

valve 228 remains closed even when pressure builds up in the chemical injection line

162.

[0055] 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.

[0056] 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 the one-
directional seal 214. The reception area 188 may be flushed or purged by applying
fluid through the chemical injection line 158, thereby increasing the pressure enough
to displace the shaft 230 and enable flow of injection chemicals through the female
stab 152, as described above in regard to FIG. 9. Differential pressure or heavy
drilling fluid is blocked from entering the reception area 188 during coupling by the
one-directional seal 214. Additionally, the one-directional seal 214 allows trapped
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13) The coupler of claim 12, comprising the second coupling, wherein: the second coupling is
configured to be secured to the second chemical injection line and comprises a second valve in a
second fluidYadAy70401 the second valve is automatically biased toward BCAIB5280898#98h when the
first coupling is not mated to the second coupling; and the second valve is configured to

automatiﬂalihr {6lpase &@%&H&@é‘”@d@bil@ﬁ&réﬁc%ﬁ! Eﬁh‘ﬁ_ﬂi‘r‘@k%&oﬁéﬁq S\Q“Hﬁdhﬁéi@t coupling
IS not mated to the second coupling. 14) The coupler of claim 13, wherein the first and second valves

are confiflRISGBIBMAIRSMPRIRS upon disengagement of the first coupling from the second
coupling. 15)The couplerg@f claim 12, wherein the first valve comprises: a popﬁ% disposed within
i

the first fRAAHAthwas O S EIAIGEAR dpe A ishiaR AR dst a sl e OSeiIRy iR REst fluid
pathway forceagih it ehaited W thrdoepp &gt chofigived tordisplacel)edqiutiisopren the opening

when theilmg%rg?eu llir?%lia.m1a4:[facintqtr;[|hseiIFES%?&?O%?WQ% 6%%?1emicals may flow from the fluid
source to the chemical injection valve via the following path: hydraulic line 158;
coupling cavity 204; radial holes 206; seal cavity 170; opening 198; spring cavity
168; radial holes 208 and axial bores 180; reception area 188; fluid trap 250; fluids
passages 248; indentation 258; radial holes 260; axial bores 238 and radial holes
242; spring cavity 224; opening 270; seal cavity 226; radial holes 288; 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.

[0058] 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 spring configured to automatically bias the poppet into the closed position within the opening in the first
fluid pathway. 16) The coupler of claim 12, wherein the first valve comprises: a shaft disposed within the
first fluid pathway, the shaft comprising; a sealing portion configured to block the flow of fluid through
the first fluid pathway, wherein the shaft is configured to displace the sealing portion to open the opening
when the first coupling is mated to the second coupjiigisand 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; and
a spring configured to automatically bias the sealing portion into a closed position within the opening in
the first fluid PathwAySYTR T RENERIIHIR of claim 16, wherein the sealing portion comprises a frustoconical

protrusion from the sbigdmidal)ifjciap RbrirRaIBF isdidigure® tirsbGeeRiManieeMRRE GO idEeH to be
secured to a first fluid line, the first coupling member comprising a first valve in a first fluid pathway; and
mineral extraction system, the connector comprising:
a first coupling configured to be secured to a first chemical injection line, wherein
the first coupling comprises a first valve in a first fluid pathway; and
a second coupling configured to be secured to a second chemical injection 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;
wherein the first valve comprises a poppet disposed within the first fluid pathway,
wherein the poppet is automatically biased to close an opening in the first fluid pathway;
wherein the first valve comprises a plug disposed within a cavity adjacent to the
poppet, wherein the plug is configured to move within the cavity based on a fluid
pressure within the first chemical injection line, and the plug is configured to supplement
the bias of the poppet to close the opening in the first fluid pathway in response to an

increase in fluid pressure.

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 second valve is configured to automatically
transition to an open position when the first coupling is not mated to the second coupling
and a pressure differential between a hydraulic fluid within the second hydraulic line and

the external fluid exceeds a threshold value.
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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 second valve is configured to automatically release a pressure build-up in the second

fluid line whilg the firgk cguRinGfScRgfmatgidrinenserpRd S0eRiBigprises dnmhaltstansleseern valves
comprise first and second poppets disposed within the first and second fluid pathways, wherein the first

and second PO QS reCAtIBHESHICHIP I AESA P HRBEL 8RBT L IAPEIUNE WG BEH S ARl Bhthways:
and the fisshymly ocpEsdeng eonplingisposed within a cavity adjacent to the first poppet, wherein the
plug is configured to move within the cavity based on a fluid pressure within the first fluid line, and the
plug is configured to supplement the bias of the poppet to close the opening in the first fluid pathway in

response to g iNCrease il @ PERFEY e WHIBAIBOMB| EirsEQBIDE SB18prisestaflispEifg LdIHTRy tReder
configured to be secured to a first fluid line, the first coupling member comprising a first valve in a first

fluid pathwafUSReAtICRI06 RS RIRRI HEMBRFOSAR RO WENLR i QRTB RSB filiH e, the

second cougiiBvwagmber comprising a second valve in a second fluid pathway; wherein:

6) The system of claim 1, wherein the first valve comprises a shaft disposed within
the first fluid pathway, the shaft comprising:

a sealing portion configured to block the flow of fluid through the first fluid
pathway, wherein the shaft is configured to displace the sealing portion to open the
opening when the first coupling is mated to the second coupling; and

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.

7) The system of claim 6, wherein the first valve comprises a spring configured to
automatically bias the sealing portion into a closed position within the opening in the first
fluid pathway.

8) The system of claim 6, wherein the sealing portion comprises a frustoconical

protrusion from the shaft.

9) The system of claim 1, wherein the first and second chemical injection lines are

configured to supply injection chemicals to a mineral reservoir.

10)  The system of claim 1, wherein the chemical injection 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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the first and second valves are configured to automatically close when the first coupling member is not
mated to the second coupling member; the second valve is configured to automatically release a
pressure build-up in the second fluid line while the first coupling is not mated to the second coupling;
the first and second valves comprise first and second shafts disposed within the first and second fluid

pathways; 11}he firpeasydieprcentRaAlts caRpsisetiEstreldisachjecaen!inshnestinnsonfitigdrad to block
the flow of fluid through the first and second fluid pathways; the first and second sealing portions are

automatically'BRaS¥tE (PURIEE openings in the first and second fluid pathways; and the first valve
comprises: a cavity positioned adjacent to the first sealing portion, wherein the cavity is configured to
communicate with an external fluid, and the cavyity is configured to direct the external fluid to bias the first

sealing portidAto clOSEFRUCE LMY WA ERUMEL: SRIPPEIMvay in response to an increase in external

fluid pressure; and 3 chenflidl idispase damiibiidiheoafivilyedvdereinthe Msccireaacdidvjesith meye within the
cavity based on a hydraulic fluid pressure within the first fluid_ line, and the plug is configured to

supplement A& RO HEMSALEURAYIBNIEN 1S GBYDIGHE EHRANAY GatRRriRk 518 atHshy in
response to gsupinigaafigiredred e iR ssure. fi2é) dhangthpthjeamonrishagivherein the first

coupling comprises:

a first valve in a first fluid pathway;

a cavity positioned adjacent to the first valve, wherein the cavity is configured to
communicate with an external fluid, and the cavity is configured to direct the external
fluid to bias the first valve towards a closed position in response to an increase in external
fluid pressure, and

a plug disposed within the cavity, wherein the plug is configured to move within
the cavity based on a hydraulic fluid pressure within the first chemical injection line, and
the plug is configured to supplement the bias of the first valve toward the closed position

in response to an increase in hydraulic fluid pressure.

13)  The coupler of claim 12, comprising the second coupling, wherein:

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

the second valve is automatically biased toward a closed position 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 chemical injection line while the first coupling is not mated to the second

coupling.

14)  The coupler of claim 13, wherein the first and second valves are configured to

automatically close upon disengagement of the first coupling from the second coupling.

15)  The coupler of claim 12, wherein the first valve comprises:
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automatically biasing a first valve in a first mating member into a closed position 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 first fluid line; and a fluid pathway,
wherein the first valve is configured to block the fluid pathway when the first valve is closed; and a

plug disposed withig goppeitigstiscewitaihRefiss \VRIYE pathRESINVIRErBik ehis sppégiyed to move within the
cavity based on a fluid pressure within the first fluid line, and the plug is configured to bias the first valve
t@#i

toward the cRSABISHBRIATTRADEIRSE 89 QRemiag e ifish i \FbRaMAY» 1) The method of claim 20,

wherein automaticalyhafastig e tbrgievisdppdniadhenTiosest R sispmeo P Hsppatasapiittmessure from a
spring. 22) The method of claim 20, wherein automatically biasing the first valve into the closed position

comprises réRERANG WREAL0F PR ek RAtREiE. tAs5ePARIARWRYASAERim 20, comprising
automatically biasingsgriRceddiyaled 6 dooartealyhainGMRARe | tioaRi e fhsitigrond mating

member is disengaged from the first mating member. 24) The method of claim 23, comprising
automatically' P ELEIR GReRGsEL Y BITRHIIIS R4 nd fluid line through the second valve while the first

mating member is not mated to the second mating member.

16)  The coupler of claim 12, wherein the first valve comprises:

a shaft disposed within the first fluid pathway, the shaft comprising;

a sealing portion configured to block the flow of fluid through the first fluid
pathway, wherein the shaft is configured to displace the sealing portion to open the
opening when the first coupling is mated to the second coupling; and

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; and

a spring configured to automatically bias the sealing portion into a closed position

within the opening in the first fluid pathway.

17)  The coupler of claim 16, wherein the sealing portion comprises a frustoconical
protrusion from the shaft.

18) A 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 second valve is configured to automatically release a pressure build-up in the

second fluid line while the first coupling is not mated to the second coupling;
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the first and second valves comprise first and second poppets disposed within the
first and second fluid pathways, wherein the first and second poppets are automatically
biased to close openings in the first and second fluid pathways; and

the first valve comprises a plug disposed within a cavity adjacent to the first
poppet, wherein the plug is configured to move within the cavity based on a fluid
pressure within the first fluid line, and the plug is configured to supplement the bias of
the poppet to close the opening in the first fluid pathway in response to an increase in

fluid pressure.

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

the first and second valves comprise first and second shafts disposed within the
first and second fluid pathways;

the first and second shafts comprise first and second sealing portions configured
to block the flow of fluid through the first and second fluid pathways;

the first and second sealing portions are automatically biased to close openings in
the first and second fluid pathways; and

the first valve comprises:

a cavity positioned adjacent to the first sealing portion, wherein the cavity is
configured to communicate with an external fluid, and the cavity is configured to direct
the external fluid to bias the first sealing portion to close the opening within the first fluid

pathway in response to an increase in external fluid pressure; and
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a plug disposed within the cavity, wherein the plug is configured to move within
the cavity based on a hydraulic fluid pressure within the first fluid line, and the plug is
configured to supplement the bias of the first sealing portion to close the opening within

the first fluid pathway in response to an increase in hydraulic fluid pressure.

20) A method, comprising:

automatically biasing a first valve in a first mating member into a closed position
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 first fluid
line; and

a fluid pathway, wherein the first valve is configured to block the fluid pathway
when the first valve is closed; and

a plug disposed within a cavity adjacent to the first valve, wherein the plug is
configured to move within the cavity based on a fluid pressure within the first fluid line,
and the plug is configured to bias the first valve toward the closed position in response to

an increase in fluid pressure.

21)  The method of claim 20, wherein automatically biasing the first valve into the

closed position comprises receiving pressure from a spring.

22)  The method of claim 20, wherein automatically biasing the first valve into the

closed position comprises receiving pressure from an external fluid.

23)  The method of claim 20, comprising automatically biasing a second valve in the
second mating member closed when the second mating member is disengaged from the

first mating member.

24)  The method of claim 23, comprising automatically releasing a pressure build-up
in a second fluid line through the second valve while the first mating member is not
mated to the second mating member.
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